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кислоти омега-3, виконують енергетичну, структурну та регуляторну роль, беручи участь 
у синтезі біологічно активних сполук, регуляції обміну ліпідів та підтримці серцево-судинної 
системи. Значна частина цих жирних кислот, таких як ейкозапентаєнова (EPA) та 
докозагексаєнова (DHA), є біологічно активними компонентами, які сприяють розвитку 
нервової системи, нормалізації функції серця та профілактиці запальних процесів. Окрему 
увагу приділено вмісту мінералів і вітамінів у рибі, які характеризуються високою 
біодоступністю. Кальцій, фосфор, залізо, цинк, селен та йод відіграють ключову роль у 
формуванні кісткової тканини, функціонуванні нервової системи та обміні речовин. 
Жиророзчинні вітаміни A, D3 та E забезпечують розвиток, антиоксидантний захист і 
регуляцію мінерального обміну, тоді як водорозчинні вітаміни групи B підтримують 
енергетичний обмін, синтез нейротрансмітерів та кровотворення. Комплексний вплив цих 
компонентів робить рибу ефективним елементом профілактики хронічних захворювань, 
включаючи серцево-судинні патології, остеопороз, анемію та нейродегенеративні розлади. 
Дослідження показують, що харчова цінність риби значною мірою залежить від виду, умов 
утримання, віку та характеру живлення риби. Жирні види морської риби містять більшу 
кількість омега-3 кислот, тоді як дрібні види, що споживаються цілими, забезпечують 
оптимальне надходження кальцію та інших мінералів. Нежирні види риби відзначаються 
високим вмістом білку та мінеральних речовин, що робить їх важливими для збалансованого 
харчування. Підкреслюється також роль риби у період вагітності та лактації, оскільки 
надходження довголанцюгових омега-3 кислот і вітамінів у цей період критично важливе для 
розвитку нервової системи плода та новонародженого. Висновки роботи акцентують увагу 
на необхідності систематичного вивчення харчової цінності різних видів риби, зокрема 
локальних і комерційних ресурсів, а також на перспективі інтеграції риби у національні 
програми здорового харчування. Перспективи подальших досліджень включають оцінку впливу 
технологій обробки на збереження поживних речовин, визначення оптимальної частоти 
споживання риби для різних груп населення, вивчення потенціалу аквакультури як джерела 
білку та мікронутрієнтів, а також міждисциплінарні дослідження впливу риби на фізіологічні, 
метаболічні та когнітивні показники здоров’я людини. Таким чином, риба виступає не лише 
харчовим продуктом, а й функціональною їжею, здатною позитивно впливати на стан 
здоров’я населення, підтримуючи нормальний розвиток і функціонування серцево-судинної, 
нервової, кровотворної, імунної та ендокринної систем. Регулярне включення риби до раціону 
є важливим кроком у формуванні збалансованого харчування та профілактиці широкого 
спектра хронічних і метаболічних захворювань. 
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Abstract. The aim of this study was to conduct a laboratory and clinical evaluation of the 

efficacy of the combined use of an alcohol-based antiseptic and an iodophore-based disinfectant 
in veterinary surgical practice, as well as to determine their synergistic antimicrobial activity 
against clinical veterinary isolates. Additionally, the study investigated the effect of the combined 
antiseptic regimen on the incidence of postoperative infectious complications, wound healing 
rates, and local tolerability in animals following surgical procedures. The study was conducted in 
two phases—laboratory and clinical. In the laboratory phase, the minimum inhibitory 
concentrations of antiseptic agents were determined using the serial two-fold dilution method in 
accordance with EUCAST recommendations. Clinical isolates of Staphylococcus aureus MRSA, 
Escherichia coli ESBL+, Pseudomonas aeruginosa, Streptococcus canis, Klebsiella pneumoniae, 
Candida albicans, and Aspergillus fumigatus were used as test cultures. Synergistic interactions 
between the agents were evaluated using the checkerboard assay with calculation of the FIC 
index. Bactericidal activity was determined using a quantitative suspension method based on the 
reduction in microbial load. The clinical part of the study was conducted on 60 animals (dogs and 
cats), which were randomly assigned to four groups of 15 animals each. In the experimental 
group, a combined antiseptic regimen was used; in the control groups, chlorhexidine, povidone-
iodine, or decamethoxin was used. The study assessed the rate of primary wound healing, the 
development of infectious complications, the level of bacterial contamination, the duration of 
healing, and local tissue reactions. Statistical analysis of the results was performed using 
parametric and nonparametric methods. It was found that the combined use of an alcohol-based 
antiseptic and an iodophore preparation provided greater antimicrobial activity compared to the 
use of individual antiseptics.  The reduction in microbial load for most bacterial isolates exceeded 
99.97%. The FIC values for the combinations studied ranged from 0.33 to 0.44, indicating a 
synergistic effect. The combination regimen demonstrated the most pronounced activity against 
antibiotic-resistant strains of Staphylococcus aureus MRSA and Escherichia coli ESBL+. In the 
clinical part of the study, animals in the experimental group showed a higher rate of primary wound 
healing and fewer postoperative infectious complications compared to the control groups. The 
average wound healing time in the experimental group was shorter, and the level of bacterial 
contamination on the third day after surgery was lower. Signs of local tissue irritation were minimal 
and were not accompanied by clinically significant toxic reactions. The results of the studies 
indicate the promise of the combined use of alcohol-based and iodophore antiseptics in veterinary 
surgery. The sequential application of these agents provides a synergistic antimicrobial effect, 
helps reduce the incidence of postoperative infectious complications, and shortens wound healing 
time. The studied regimen is characterized by satisfactory local tolerability and can be considered 
a promising direction for improving antiseptic support in veterinary surgical procedures. 

Keywords: antiseptics, veterinary surgery, surgical infection, iodophors, alcohol-based 
preparations, disinfectants, synergism, postoperative complications 
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In veterinary surgical practice, the selection of antiseptics and disinfectants is critical for 
preventing postoperative complications. The choice of agent usually depends on the object being 
treated: the surgical site, the surgeon’s hands, or the instruments. Therefore, surgical infection 
remains one of the most serious complications in small and large animal veterinary practice. 
According to a number of studies, the incidence of purulent-inflammatory complications following 
elective surgical procedures in dogs and cats ranges from 4.8% to 18.6%, depending on the 
degree of wound contamination and the adequacy of the antiseptic protocol (Sørensen, 2024; 
Verwilghen, 2026). At the same time, the growing resistance of clinical isolates to traditional 
antiseptics—in particular, chlorhexidine, quaternary ammonium compounds, and guanidine 
derivatives—requires the search for alternative or combined regimens for the use of antiseptics 
(Marchionatti, 2022). 

Alcohol-based preparations containing ethanol and isopropanol exhibit a rapid and potent 
bactericidal effect, but have a limited duration of action and a narrow spectrum of fungicidal 
activity (Turner, 2019). In contrast, iodine-containing preparations (iodophors) are characterized 
by a broad antimicrobial spectrum—bactericidal, virucidal, and fungicidal—as well as sustained 
efficacy in the presence of organic matter (Välkki, 2020). Combining these two mechanisms of 
action is a theoretically sound strategy for enhancing the effectiveness of antiseptic protection in 
the operating room. 

ErsoDez HPS is an alcohol-based hand sanitizer designed for hygienic and surgical hand 
disinfection of staff, including in veterinary clinics and agribusiness facilities. Iodasan is an 
iodophore-based disinfectant for veterinary facilities and is approved for the treatment of livestock 
facilities, surgical sites, and wounds. 

Despite the widespread empirical use of these agents in clinical practice, their comparative 
and overall efficacy in a surgical context remains understudied. There is a lack of data on the 
synergistic interaction of the components when used sequentially, as well as a lack of clinical 
comparison with the drugs Betadine and Decasan. This determined the aim and objectives of this 
study. 

The aim of the study was to conduct a laboratory and clinical evaluation of the efficacy 
and safety of the combined use of an alcohol-based antiseptic and an iodophore-based 
disinfectant in veterinary surgery, compared with standard antiseptic schemes. 

Materials and Methods. The study used an alcohol-based antiseptic preparation 
containing ethanol, propan-2-ol, and 2-phenoxyethanol (ErsoDez HPS), as well as an iodophore-
based disinfectant with an active iodine content of at least 3% (Iodasan). Chlorhexidine 
digluconate 0.5%, povidone-iodine 10% (Betadine), and decamethoxine 0.02% (Decasan) were 
used as comparators. 

Minimum inhibitory concentrations (MICs) were determined using the serial two-fold 
dilution method in Mueller–Hinton broth, in accordance with the recommendations EUCAST 
(2022). Clinical isolates were studied Staphylococcus aureus MRSA (n=10), Escherichia coli 
ESBL+ (n=8), Pseudomonas aeruginosa (n=8), Streptococcus canis (n=7), Klebsiella 
pneumoniae (n=6), Candida albicans (n=5) and Aspergillus fumigatus (n=4) (EN 12353:2021; 
Buonavoglia, 2007; Kovalenko, 2014). 

Synergy between the drugs was assessed using the checkerboard assay, with calculation 
of the fractional inhibitory concentration index (FIC index). An FIC value ≤ 0.5 was interpreted as 
synergy (Odds, 2003). Bactericidal activity was assessed using a quantitative suspension test 
method (EN 1040:2019) by determining the log reduction in CFU after contact with the antiseptic 
for a specified time (30 s for ErsoDez HPS; 30 min for Iodasan at the corresponding 
concentrations) (EN 1040:2019; DSTU EN 1040:2004). 

The clinical study was conducted in 2023–2024 at veterinary clinics in Kyiv. The study 
included 60 animals (35 dogs and 25 cats) that underwent elective or emergency surgical 
procedures classified as contamination classes I–II. 

The animals were divided into 4 groups of 15 individuals each using simple randomization: 
Group I – combined use of an alcohol-based antiseptic and an iodophore agent (ErsoDez HPS + 
Iodasan); Group II – 0.5% chlorhexidine digluconate; Group III – 10% povidone-iodine (Betadine); 
Group IV – 0.02% decamethoxin (Decasan). A standardized protocol for anesthesia, aseptic 
techniques, and antibiotic prophylaxis was used in all groups. 

 
 

 
 

The primary endpoints were the rate of primary wound healing and the number of 
infectious complications. Secondary endpoints included the level of bacterial contamination of the 
wound, the duration of healing, and local tissue reactions. 

This study was conducted in accordance with the provisions of the European Convention 
for the Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes, as 
well as the Law of Ukraine “On the Protection of Animals from Cruel Treatment.” 

Statistical analysis was performed using the R software package, version 4.3.2. The 
normality of the distribution was assessed using the Shapiro–Wilk test. To compare quantitative 
variables, the Mann–Whitney U test or the Student’s t-test was used, depending on the type of 
data distribution. Categorical variables were analyzed using Fisher’s exact test. Results are 
presented as M ± SD or n (%). Given the pilot nature of the study and the limited sample size, the 
primary focus was on assessing clinical trends and between-group differences. A p-value of <0.05 
was considered statistically significant. 

Results. The results of a comparative study of the bactericidal activity of antiseptics 
against clinical veterinary isolates are presented in table 1. It was found that ErsoDez HPS, in its 
ready-to-use form, achieves a reduction in CFU of at least 99.75–99.99% against the tested 
bacteria within 30 seconds. The disinfectant “Iodasan” at a concentration of 0.5% demonstrates 
comparable or higher activity during a 30-minute contact period and is effective against fungi, 
which ErsoDez HPS does not achieve under similar conditions against microfungi. 

The most significant benefit is observed with the sequential (combined) use of both agents: 
the reduction in CFU is ≥ 99.97% for all bacterial agents and ≥ 99.5% for fungal agents, which 
statistically exceeds the results of the monotherapy of each drug (p < 0.01) and the control 
chlorhexidine (p < 0.05).  

Table 1 
Antimicrobial activity of the tested agents (% reduction in microorganisms) 

Microorganism / Virus 
ErsoDez 
HPS (30 

sec.) 

Iodasan 
0.5 % (30 

min) 
Combination 
(sequential) 

Combination 
(sequential) 0.5 

% (control) 

Staphylococcus aureus 
(MRSA) 99.97 % 99.95 % 99.99 % 99.92 % 

Escherichia coli (ESBL+) 99.94 % 99.93 % 99.99 % 99.87 % 

Pseudomonas aeruginosa 99.81 % 99.88 % 99.97 % 99.74 % 

Streptococcus canis 99.99 % 99.98 % >99.99 % 99.96 % 

Klebsiella pneumoniae 99.75 % 99.79 % 99.96 % 99.68 % 

Candida albicans 95.4 % 99.6 % 99.9 % 94.1 % 

Aspergillus fumigatus 82.3 % 99.1 % 99.7 % 78.6 % 
The results of the determination of MIC and FIC indices for the combination of ErsoDez 

HPS + Iodasan are presented in table 2. The FIC index for all tested microorganisms ranged from 
0.33 to 0.44, which meets the criterion for synergism (FIC ≤ 0.5) according to the EUCAST 
methodology. The most pronounced synergism was observed for Staphylococcus aureus MRSA 
(FIC = 0.33) and Streptococcus canis (FIC = 0.33), which is clinically significant for veterinary 
surgical practice. 

The clinical results of the antiseptic regimens studied in 60 animals are summarized in 
table 3. In the group receiving the combined use of the alcohol-based antiseptic ErsoDez and the 
iodophore preparation Iodasan, primary wound healing on the 7th day was observed in 13 of 15 
animals (86.7%), whereas in the chlorhexidine, povidone-iodine, and decamethoxin groups, this 
figure was 11/15 (73.3%), 10/15 (66.7%), and 12/15 (80.0%), respectively. 

The incidence of postoperative infectious complications in the experimental group was the 
lowest, at 1 case out of 15 animals (6.7%). In the comparison groups, this rate ranged from 2/15 
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(13.3%) in the chlorhexidine group to 4/15 (26.7%) in the povidone-iodine group. In the 
decamethoxin group, postoperative complications were recorded in 3 out of 15 animals (20.0%). 

The average wound healing time in the combined antiseptic group was 6.8 ± 0.4 days, 
which was shorter than in the chlorhexidine (9.2 ± 0.6 days), povidone-iodine (9.7 ± 0.7 days), 
and decamethoxin (8.4 ± 0.5 days) groups. In addition, animals in the experimental group showed 
the lowest level of bacterial wound contamination on the third day after surgery—12 ± 4 CFU/cm², 
whereas in the chlorhexidine, povidone-iodine, and decamethoxin groups, this figure was 89 ± 
18, 102 ± 22, and 54 ± 11 CFU/cm², respectively. 

Table 2 
Minimum inhibitory concentrations and FIC index 

Microorganism 
MIC 

ErsoDez 
(μL/mL) 

MIC 
Iodasa

n ( 
mg/L of 
iodine) 

MIC  
combi-
nations 

MIC 
chlorhexidine 

(mcg/mL) 
Synergism 
(FIC-index) 

S. aureus MRSA 2.5 1.8 0.9 / 0.7 4.0 0.36 
(Synergism) 

E. coli ESBL+ 3.1 2.2 1.2 / 0.9 6.2 0.39 
(Synergism) 

P. aeruginosa 5.0 3.5 2.2 / 1.4 8.0 0.44 
(Synergism) 

Candida albicans 12.5 6.2 5.0 / 2.5 32.0 0.40 
(Synergism) 

Streptococcus canis 1.8 1.2 0.6 / 0.5 2.5 0.33 
(Synergism) 

Table 3 
Clinical efficacy of antiseptic schemes (n = 60, (M ± SD)) 

Index 
ErsoDez + 
Iodasan 
(n=15) 

Chlorhexi-
dine 

 0,5 % (n=15) 
Betadine  

10 % (n=15) 
Decasan 

 0,02 % (n=15) 
Initial wound healing on the 
7th day, n (%) 13 (86.7 %) 11 (73.3 %) 10 (66.7 %) 12 (80.0 %) 

Postoperative infectious 
complications, n (%) 1 (6.7 %) 2 (13.3 %) 4 (26.7 %) 3 (20.0 %) 

Average wound healing 
time, days 6.8 ± 0.4 9.2 ± 0.6 9.7 ± 0.7 8.4 ± 0.5 

Bacterial contamination of 
the wound on the third day, 
CFU/cm² 

12 ± 4 89 ± 18 102 ± 22 54 ± 11 

Tissue irritation reaction, 
points (0–3)  0.3 ± 0.1 0.7 ± 0.2 1.1 ± 0.3 0.5 ± 0.2 

Animals with no bacterial 
growth in swabs on day 7,  
n (%) 

13 (86.7 %) 9 (60.0 %) 10 (66.7 %) 11 (73.3 %) 

An assessment of local tolerability showed that the combined antiseptic regimen was 
associated with minimal tissue irritation. The mean local reaction score in the experimental group 
was 0.3 ± 0.1 points, whereas in the chlorhexidine, povidone-iodine, and decamethoxin groups, 
it was 0.7 ± 0.2; 1.1 ± 0.3; and 0.5 ± 0.2 points, respectively. 

On the 7th day after surgery, no bacterial growth was observed in swabs taken from the 
wound surface in 13 of 15 animals (86.7%) in the experimental group. In the control groups, the 
corresponding rate was lower, at 60.0% in the chlorhexidine group, 66.7% in the povidone-iodine 
group, and 73.3% in the decamethoxin group.Given the limited sample size, the results should 

 
 

 
 

be interpreted as indicating a trend toward greater clinical efficacy of the combined antiseptic 
regimen compared to the use of individual antiseptic agents. 

A comparative analysis of the safety profiles of the study agents is presented in Table 4. 
ErsoDez HPS did not cause any allergic reactions or significant signs of local irritation in any 
case. Iodasan, when used at a 0.5% concentration for wound treatment, also did not cause 
clinically significant tissue reactions in most animals. At the same time, Betadine 10% 
demonstrated the highest incidence of allergic reactions (11.4%) and impaired wound healing 
(20.0%), which is consistent with literature data on the cytotoxicity of concentrated iodophors 
(Ortega-Llamas, 2022). 

Table 4 
Safety and tolerability profile of the studied antiseptic schemes (n = 60) 

Safety criterion ErsoDez + 
Iodasan 

Chlorhexidine 
0.5 % 

Betadine 10 
% 

Decasan 
0.02 % 

Irritation of the 
mucous membranes Absent Poor Mild Poor 

Systemic resorptive 
toxicity Not detected Not detected Single cases Not detected 

Allergic reactions at 
the application site 0/15 (0 %) 1/15 (5.7 %) 2/15 (11.4 %) 1/15 (2.9 %) 

Impaired healing 
(fibrosis) 1/15 (2.9 %) 2/15 (14.3 %) 3/15 (20.0 %) 1/15 (8.6 %) 

Overall assessment 
of tolerability (1–5) 4.8 ± 0.2 3.9 ± 0.3 3.4 ± 0.4 4.2 ± 0.3 

Based on the results obtained, an optimal step-by-step protocol for the combined use of 
ErsoDez HPS and Iodasan in veterinary surgery has been developed (Table 5). The key principles 
of the protocol are: rapid hygienic hand antisepsis with an alcohol-based agent before surgery 
and between procedures; iodine-based treatment of the surgical field with a minimum exposure 
time of 30 minutes; and aerosol disinfection of the premises after surgery. 

Table 5 
Recommended protocol for the combined use of ErsoDez HPS and Iodasan in a 

veterinary surgical clinic 

Stage Preparation Application method Standard / 
Concentration Exposition 

1 
ErsoDez HPS 
 (ready-to-use 

solution) 

Applied to the hands of 
the surgeon 3–5 ml 1–2 min 

2 Iodasan 0.5 %  
solution 

Irrigation of the surgical 
field 200–300 ml/m² 30 min 

3 Iodasan 0.3 %  
solution 

Wound irrigation during 
surgery as needed Intraoperatively 

4 ErsoDez HPS Hand hygiene between 
procedures 3–5 ml 1–2 ml 

5 Iodasan 0.5 % 
solusion 

Postoperative wound 
care 50–100 ml 30 min 

6 Iodasan aerosol 50 % Aerosol disinfection of 
the operating room 2–4 ml/m³ 30 min 
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(13.3%) in the chlorhexidine group to 4/15 (26.7%) in the povidone-iodine group. In the 
decamethoxin group, postoperative complications were recorded in 3 out of 15 animals (20.0%). 
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which was shorter than in the chlorhexidine (9.2 ± 0.6 days), povidone-iodine (9.7 ± 0.7 days), 
and decamethoxin (8.4 ± 0.5 days) groups. In addition, animals in the experimental group showed 
the lowest level of bacterial wound contamination on the third day after surgery—12 ± 4 CFU/cm², 
whereas in the chlorhexidine, povidone-iodine, and decamethoxin groups, this figure was 89 ± 
18, 102 ± 22, and 54 ± 11 CFU/cm², respectively. 

Table 2 
Minimum inhibitory concentrations and FIC index 

Microorganism 
MIC 

ErsoDez 
(μL/mL) 

MIC 
Iodasa

n ( 
mg/L of 
iodine) 

MIC  
combi-
nations 

MIC 
chlorhexidine 

(mcg/mL) 
Synergism 
(FIC-index) 

S. aureus MRSA 2.5 1.8 0.9 / 0.7 4.0 0.36 
(Synergism) 

E. coli ESBL+ 3.1 2.2 1.2 / 0.9 6.2 0.39 
(Synergism) 

P. aeruginosa 5.0 3.5 2.2 / 1.4 8.0 0.44 
(Synergism) 

Candida albicans 12.5 6.2 5.0 / 2.5 32.0 0.40 
(Synergism) 

Streptococcus canis 1.8 1.2 0.6 / 0.5 2.5 0.33 
(Synergism) 

Table 3 
Clinical efficacy of antiseptic schemes (n = 60, (M ± SD)) 

Index 
ErsoDez + 
Iodasan 
(n=15) 

Chlorhexi-
dine 

 0,5 % (n=15) 
Betadine  

10 % (n=15) 
Decasan 

 0,02 % (n=15) 
Initial wound healing on the 
7th day, n (%) 13 (86.7 %) 11 (73.3 %) 10 (66.7 %) 12 (80.0 %) 

Postoperative infectious 
complications, n (%) 1 (6.7 %) 2 (13.3 %) 4 (26.7 %) 3 (20.0 %) 

Average wound healing 
time, days 6.8 ± 0.4 9.2 ± 0.6 9.7 ± 0.7 8.4 ± 0.5 

Bacterial contamination of 
the wound on the third day, 
CFU/cm² 

12 ± 4 89 ± 18 102 ± 22 54 ± 11 

Tissue irritation reaction, 
points (0–3)  0.3 ± 0.1 0.7 ± 0.2 1.1 ± 0.3 0.5 ± 0.2 

Animals with no bacterial 
growth in swabs on day 7,  
n (%) 

13 (86.7 %) 9 (60.0 %) 10 (66.7 %) 11 (73.3 %) 

An assessment of local tolerability showed that the combined antiseptic regimen was 
associated with minimal tissue irritation. The mean local reaction score in the experimental group 
was 0.3 ± 0.1 points, whereas in the chlorhexidine, povidone-iodine, and decamethoxin groups, 
it was 0.7 ± 0.2; 1.1 ± 0.3; and 0.5 ± 0.2 points, respectively. 

On the 7th day after surgery, no bacterial growth was observed in swabs taken from the 
wound surface in 13 of 15 animals (86.7%) in the experimental group. In the control groups, the 
corresponding rate was lower, at 60.0% in the chlorhexidine group, 66.7% in the povidone-iodine 
group, and 73.3% in the decamethoxin group.Given the limited sample size, the results should 

 
 

 
 

be interpreted as indicating a trend toward greater clinical efficacy of the combined antiseptic 
regimen compared to the use of individual antiseptic agents. 

A comparative analysis of the safety profiles of the study agents is presented in Table 4. 
ErsoDez HPS did not cause any allergic reactions or significant signs of local irritation in any 
case. Iodasan, when used at a 0.5% concentration for wound treatment, also did not cause 
clinically significant tissue reactions in most animals. At the same time, Betadine 10% 
demonstrated the highest incidence of allergic reactions (11.4%) and impaired wound healing 
(20.0%), which is consistent with literature data on the cytotoxicity of concentrated iodophors 
(Ortega-Llamas, 2022). 

Table 4 
Safety and tolerability profile of the studied antiseptic schemes (n = 60) 

Safety criterion ErsoDez + 
Iodasan 

Chlorhexidine 
0.5 % 

Betadine 10 
% 

Decasan 
0.02 % 

Irritation of the 
mucous membranes Absent Poor Mild Poor 

Systemic resorptive 
toxicity Not detected Not detected Single cases Not detected 

Allergic reactions at 
the application site 0/15 (0 %) 1/15 (5.7 %) 2/15 (11.4 %) 1/15 (2.9 %) 

Impaired healing 
(fibrosis) 1/15 (2.9 %) 2/15 (14.3 %) 3/15 (20.0 %) 1/15 (8.6 %) 

Overall assessment 
of tolerability (1–5) 4.8 ± 0.2 3.9 ± 0.3 3.4 ± 0.4 4.2 ± 0.3 

Based on the results obtained, an optimal step-by-step protocol for the combined use of 
ErsoDez HPS and Iodasan in veterinary surgery has been developed (Table 5). The key principles 
of the protocol are: rapid hygienic hand antisepsis with an alcohol-based agent before surgery 
and between procedures; iodine-based treatment of the surgical field with a minimum exposure 
time of 30 minutes; and aerosol disinfection of the premises after surgery. 

Table 5 
Recommended protocol for the combined use of ErsoDez HPS and Iodasan in a 

veterinary surgical clinic 

Stage Preparation Application method Standard / 
Concentration Exposition 

1 
ErsoDez HPS 
 (ready-to-use 

solution) 

Applied to the hands of 
the surgeon 3–5 ml 1–2 min 

2 Iodasan 0.5 %  
solution 

Irrigation of the surgical 
field 200–300 ml/m² 30 min 

3 Iodasan 0.3 %  
solution 

Wound irrigation during 
surgery as needed Intraoperatively 

4 ErsoDez HPS Hand hygiene between 
procedures 3–5 ml 1–2 ml 

5 Iodasan 0.5 % 
solusion 

Postoperative wound 
care 50–100 ml 30 min 

6 Iodasan aerosol 50 % Aerosol disinfection of 
the operating room 2–4 ml/m³ 30 min 
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Discussion. The results obtained are consistent with current understanding of the 
mechanisms of action of alcohol-based and iodine-based antiseptics and confirm the advisability 
of their combined use in veterinary surgical practice. Alcohols (ethanol, isopropanol) denature the 
proteins of microbial cells and destroy the lipid envelope of viruses, providing a virtually 
instantaneous (within 30–60 sec.) bactericidal effect (Kampf, 2016; Turner, 2019). However, 
alcohols have limited residual activity and insufficient fungicidal potential against spore-forming 
fungi. Iodine, on the other hand, acts by oxidizing the thiol groups of enzymes and nucleic acids 
in microorganisms, which accounts for its broad and long-lasting spectrum of activity (Välkki, 
2020; Mönch, 2024). 

The synergistic effect we observed (FIC index 0.33–0.44) with the sequential use of 
ErsoDez HPS and Iodasan is likely explained by the fact that the alcohol component, by damaging 
the cell wall and membranes of microorganisms, increases permeability for the subsequent 
iodine-containing agent, thereby enhancing its effect. A similar phenomenon for combinations of 
alcohols with halogen-containing antiseptics is described in the works of Bodega-Azuara et al. 
and Mönch et al. for hospital isolates in human medicine, confirming an interspecies pattern 
(Bodega-Azuara, 2024; Mönch, 2024). 

The clinical results of our study demonstrate a significant advantage of the combination 
schemes over chlorhexidine monotherapy (77.1% primary healing), which is consistent with data 
(Marchionatti, 2024) reporting a primary healing rate of 79.3% with the use of chlorhexidine in 
orthopedic veterinary surgery. The lower efficacy of chlorhexidine in our study may be partially 
explained by the increasing resistance of MRSA isolates to this antiseptic, as confirmed by a 
number of studies (Chen, 2020; Marchionatti, 2022). For comparison, the Staphylococcus aureus 
MRSA bacterial isolate in our sample had a chlorhexidine MIC of 4.0 μg/mL—above the threshold 
value for susceptible strains. 

It is noteworthy that Betadine 10% exhibited the poorest safety profile: 11.4% of allergic 
reactions and 20.0% of healing complications, which may be associated with the cytotoxic effect 
of concentrated povidone-iodine on fibroblasts and neutrophils. This effect is well documented in 
the literature (Ortega-Llamas, 2022; Abbood, 2023) and supports the use of lower concentrations 
of iodophors (0.3–0.5%)—such as those in Iodasan—or their use in combination with an alcohol-
based antiseptic. Decasan (0.02% dequalinium chloride) showed intermediate results, consistent 
with the data (Spettel, 2022). 

Another key advantage of Iodasan is its effectiveness in aerosol disinfection of operating 
rooms, which addresses yet another link in the chain of operating room biosafety (Augustin, 
2023). 

Conclusions.  
1. The combined sequential use of an alcohol-based antiseptic and an iodophore-based 

disinfectant provides a synergistic antimicrobial effect against clinical veterinary isolates. 
2. In a clinical research, the combined antiseptic scheme was associated with a reduction 

in the incidence of postoperative infectious complications and shorter wound healing times. 
3. The studied drugs were characterized by a satisfactory local tolerability profile and did 

not cause any clinically significant toxic reactions. 
Conflict of interest. One of the authors is affiliated with the manufacturer of the drugs 

under study. The other authors declare no conflict of interest. 
Funding. This study was conducted without separate grant funding. 
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Ефективність комплексного застосування антисептичних засобів на основі спиртів 
та йодофорів у ветеринарній хірургії 
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Резюме. Метою роботи було провести лабораторне та клінічне оцінювання 
ефективності комплексного застосування спиртовмісного антисептичного препарату 
та йодофорного дезінфікуючого засобу у ветеринарній хірургічній практиці, а також 
визначити їх синергетичну антимікробну активність щодо клінічних ветеринарних 
ізолятів. Додатково досліджували вплив комбінованої антисептичної схеми на частоту 
післяопераційних інфекційних ускладнень, швидкість загоєння ран та локальну 
переносимість у тварин після оперативних втручань. Дослідження виконували у два 
етапи – лабораторний та клінічний. У лабораторній частині визначали мінімальні 
інгібіторні концентрації антисептичних препаратів методом серійних двократних 
розведень відповідно до рекомендацій EUCAST. Як тест-культури використовували 
клінічні ізоляти Staphylococcus aureus MRSA, Escherichia coli ESBL+, Pseudomonas 
aeruginosa, Streptococcus canis, Klebsiella pneumoniae, Candida albicans та Aspergillus 
fumigatus. Синергетичну взаємодію між препаратами оцінювали методом checkerboard 
assay із розрахунком FIC-індексу. Бактерицидну активність визначали кількісним 
суспензійним методом за показником редукції мікробного навантаження. Клінічну 
частину дослідження проводили у 60 тварин (собаки та коти), яких методом простої 
рандомізації розподілили на чотири групи по 15 тварин. У дослідній групі застосовували 
комбіновану схему антисептики, у контрольних – хлоргексидин, повідон-йод або 
декаметоксин. Оцінювали частоту первинного загоєння ран, розвиток інфекційних 
ускладнень, рівень бактеріальної контамінації, тривалість загоєння та локальні 
тканинні реакції. Статистичну обробку результатів виконували із використанням 
параметричних та непараметричних методів аналізу. Встановлено, що комбіноване 
застосування спиртовмісного антисептика та йодофорного препарату забезпечувало 
вищу антимікробну активність порівняно з використанням окремих антисептичних 
засобів. Редукція мікробного навантаження щодо більшості бактеріальних ізолятів 
перевищувала 99,97 %. Значення FIC-індексу для досліджуваних комбінацій знаходилися в 
межах 0,33–0,44, що свідчило про наявність синергетичного ефекту. Найбільш виражену 
активність комбінована схема продемонструвала щодо антибіотикорезистентних 
штамів Staphylococcus aureus MRSA та Escherichia coli ESBL+. У клінічній частині 
дослідження у тварин дослідної групи відзначали вищу частоту первинного загоєння ран 
та меншу кількість післяопераційних інфекційних ускладнень порівняно з контрольними 
групами. Середній термін загоєння ран у дослідній групі був коротшим, а рівень 
бактеріальної контамінації на третю добу після операції – нижчим. Ознаки локального 
подразнення тканин були мінімальними та не супроводжувалися клінічно значущими 
токсичними реакціями. Результати проведених досліджень свідчать про 
перспективність комбінованого використання спиртовмісних та йодофорних 
антисептичних засобів у ветеринарній хірургії. Послідовне застосування препаратів 
забезпечує синергетичний антимікробний ефект, сприяє зниженню частоти 
післяопераційних інфекційних ускладнень і скороченню термінів загоєння ран. 
Досліджувана схема характеризується задовільною локальною переносимістю та може 
розглядатися як перспективний напрям удосконалення антисептичного забезпечення 
ветеринарних хірургічних втручань. 
Ключові слова: антисептики, ветеринарна хірургія, хірургічна інфекція, йодофори, 
спиртовмісні препарати, дезінфікуючі засоби, синергізм, післяопераційні ускладнення. 
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Abstract. Ukraine's progress towards European Union integration has created a need for 
a comprehensive evaluation of the national veterinary medicinal products (VMPs) market and its 
comparison with those of EU Member States. This study aimed to compare the imported segment 
of the chemical–pharmaceutical veterinary medicinal products market in Ukraine and the Republic 
of Poland by analysing its geographical structure, the composition of international manufacturers, 
and the breadth of their product portfolios. The study was based on the official State Registers of 
VMPs in Ukraine and the Republic of Poland (March, 2026). Only imported chemical–
pharmaceutical veterinary medicinal products (CP-VMPs) were included in the analysis. 
Bibliographic and content analysis, together with classification, systematisation, structural and 
comparative analyses, descriptive statistics, and graphical methods, were applied. In addition, a 
set of structural indicators was developed to evaluate geographical diversification, manufacturer 
density, and portfolio depth within the imported market segment. Imported CP-VMPs accounted 
for 487 of 1,186 registered products (41.1 %) in Ukraine and 1,587 of 1,795 (88.4 %) in Poland. 
The Ukrainian imported segment comprised products from 122 manufacturers representing 39 
exporting countries, whereas the Polish market included products from 180 manufacturers 
representing 22 countries. The average number of manufacturers per exporting country was 3.13 
in Ukraine and 8.18 in Poland, while the average number of products per manufacturer reached 
4.0 and 8.82, respectively. The corresponding average numbers of products per exporting country 
were 12.49 and 72.14. These findings demonstrate two distinct models of market organisation. 
Ukraine is characterised by broad geographical diversification combined with relatively shallow 
manufacturer portfolios, whereas the Polish market demonstrates a substantially higher 
concentration of international manufacturers and considerably deeper product portfolios despite 
a smaller number of exporting countries. Although both markets share a largely common group 
of leading international manufacturers, the ten largest companies market considerably broader 
product portfolios in Poland (49 – 138 registered products) than in Ukraine (15–46 registered 
products). The study proposes a novel set of structural indicators for evaluating imported 
veterinary pharmaceutical markets by distinguishing geographical diversification, portfolio 
saturation, and manufacturer presence. The findings indicate that the principal difference between 
the Ukrainian and Polish markets lies not in the composition of international manufacturers but in 
the depth and completeness of their product portfolios. 
Keywords: veterinary medicinal products; chemical–pharmaceutical veterinary medicinal 
products; veterinary pharmaceutical market; imported products; international manufacturers; 
product portfolio; market structure; State Register; Ukraine; Poland 

 
The market for veterinary medicinal products (VMPs) constitutes a fundamental 

component of the systems that safeguard animal health, biosecurity, and food security. Its 
structural organisation directly influences the effectiveness of disease prevention and treatment, 
the resilience of livestock production systems, and the competitiveness of animal-derived 
products in both domestic and international markets. 

Against the backdrop of the continuing globalisation of the pharmaceutical sector and 
Ukraine's progressive integration into the European Union, effective regulation of the VMPs 
market has become increasingly important. The development of the national VMP market is 
shaped by the interaction between internal factors, including domestic manufacturing capacity 
and regulatory policy, and external drivers such as international trade, dependence on imported 
VMPs, and the gradual harmonisation of national legislation with the European Union regulatory 
framework. 


