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Given the global concerns about the spread of antibiotic resistance and the relatively limited therapeutic options
for polyresistant strains of microorganisms that cause healthcare-associated infections, the development of bioac-
tive biomaterials based on effective antiseptics is important and relevant.

The aim was to investigate the antimicrobial activity of new biomaterials developed on the basis of decamethox-
ine, polyvinyl alcohol and calcium alginate, and modern commercially available antimicrobial wound dressings
against reference and clinical strains of K.pneumoniae, A .baumannii and P.aeruginosa.

Antimicrobial properties of new biomaterials with decamethoxine (DCM) and wound dressings Suprasorb® X +
PHMB, SILVERCEL® Hydro-Alginate, Urgotul SSD®, GUANPOLISEPT®, Bétadine TULLE 10% DRESSING were studied on
reference and clinical polyresistant strains of K.pneumoniae, A. baumannii, P.aeruginosa by Kirby-Bauer test with
registration and comparison of the diameters of zones of inhibition.

Reference and clinical strains of A.baumannii show the greatest susceptibility to samples with DCM, as well as to
biomaterials Suprasorb® and Guanpolisept® based on polyhexanide. Biomaterials with DCM, Suprasorb®, Guanpoli-
sept®and Bétadine® were determined to be the most effective against reference and clinical strains of K.pneumoniae.
Reference and clinical strains of P.aeruginosa are most susceptible to biomaterials with DCM and Bétadine®.

The developed biomaterials with DCM were not inferior in antimicrobial activity to modern effective wound
dressings. The effectiveness of silver-containing wound dressings in vitro was inferior to the effectiveness of dress-

ings with cationic detergents and iodophors.
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Connection of the publication with planned re-
search works.

The work was performed at the Department of Mi-
crobiology of National Pirogov Memorial Medical Uni-
versity, Vinnytsya during 2023, and is a fragment of the
research works “Investigation of the biological proper-
ties of microorganisms included by the World Health
Organization in the list of “priority pathogens”, which
are the most threatening to human health, and the de-
velopment of means of combating them” (state registra-
tion No. 0117U006903) and “Research of the biological
properties of pathogens of healthcare-associated in-
fections and the development of means of combating
them” (state registration No. 0123U101070).

Introduction.

There is a worldwide need for new strategies to treat
and achieve the fastest possible wound healing while
minimizing patient discomfort and the appearance of
scars [1, 2].

Critically colonized acute and chronic wounds re-
quire timely use of effective antibacterial agents [3], as
wounds are a favorable niche for microbial colonization
[4] with a high risk of infection with multidrug-resistant
organisms (MDRO) [5].

Bacteria with a multidrug resistance (MDR) phe-
notype have become a serious threat in the clinic. The
emergence of multiple drug resistance in bacteria has
become one of the most terrible challenges of this cen-
tury: the prevalence of infections that are difficult to
treat is increasing, and there are no appropriate thera-
peutic alternatives [6-8].

The antimicrobial stewardship strategy stems from
the need to counter resistant microorganisms and re-
quires judicious use of available antimicrobial agents
and treatment approaches to prevent the spread of
resistance [9]. On the other hand, topical antibiotics
are considered inappropriate or ineffective in combat-
ing wound biofilm [10]. Since the effective treatment of
wounds today depends on non-antibiotic antimicrobial
agents, scientists hope to use antiseptics in the man-
agement of patients with wound infections, which can
replace, supplement (in the case of deep wound infec-
tions) or enhance (potentiate) the effect of antibiotics
to prevent the spread of antibiotic-resistant strains [11-
16].

But not only the activity of the medicinal compound,
but also the method of delivery affects numerous fac-
tors that contribute to therapeutic effectiveness [17].
Therefore, active wound dressings based on biomateri-
als made of biocompatible polymers with the addition
of effective antimicrobial compounds deserve special
attention [18].

Such a polymer as alginate (Alg), due to favourable
properties such as biocompatibility and ease of gelation,
has become particularly attractive for the development
of biomaterials [19]. Polyvinyl alcohol (PVA), in the man-
ufacture of composite biomaterials, shows synergism
with additional functional components, including Alg,
in improving wound healing and improving the physico-
chemical properties of biomaterials [2, 20].

Different forms of biomaterials (films, hydrogels,
foams, etc.) with integrated antimicrobial drugs were
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developed to enhance the antibacterial effect and to en-
sure the controlled release of the active compound [3].

The development and implementation of biomateri-
als in the form of bioactive or therapeutic wound dress-
ings with integrated bioactive molecules (antiseptics)
for achieving controlled antibacterial treatment is rel-
evant and promising.

The aim of the study.

To investigate the antimicrobial activity of new bio-
materials developed on the basis of decamethoxine,
polyvinyl alcohol and calcium alginate, and modern
commercially available antimicrobial wound dress-
ings against reference and clinical strains of causative
agents of healthcare-associated wound infections,
K.pneumoniae, A.baumannii and P.aeruginosa.

Object and research methods.

For the study, developed biomaterials with deca-
methoxine and commercially available wound dressings
containing antiseptics were used, which were marked
with the appropriate numbers: Nel Decametoxine
(DCM), No2 Decametoxine (DCM), Ne3 Decametoxine
(DCM), Ne4 — Suprasorb® X + PHMB, Ne5 — SILVERCEL®
Hydro-Alginate, Ne6 — Urgotul SSD®, Ne7- GUANPOLI-
SEPT®, Ne8 — Bétadine® TULLE 10% DRESSING. The ini-
tial diameter of all tested materials was 6 mm.

Samples of biomaterials with decamethoxine were
made from calcium alginate (Ca-Alg), polyvinyl alcohol
(PVA) and antiseptic (0.05% DCM) by solvent casting
method [21]. The composition of the studied samples:
Nel — 0.05% DCM + PVA + Ca-Alg; Ne2 — 0.05% DCM +
Ca-Alg; Ne3 0.05% DCM + PVA + Ca-Alg + EDTA.

Antimicrobial properties of biomaterials were tested
on reference strains of the Museum for Living Cultures
of the Department of Microbiology of the National Piro-
gov Memorial Medical University (Vinnytsya, Ukraine)
K.pneumoniae ATCC 700603, A. baumannii BAA-747,
P.aeruginosa ATCC 27853 and clinical MDR isolates of
these species of microorganisms, which were obtained
from patients with infected burns and shrapnel wounds
of various localization as a result of combat trauma.

Mueller-Hinton agar and Mueller-Hinton broth (Hi-
Media Laboratories, India) were used for the cultivation
of microorganisms. The antibacterial activity of the de-
veloped biomaterials and commercially available wound
dressings was studied on Mueller-Hinton agar (HiMedia
Laboratories, India) using the generally accepted disk
diffusion method (Kirby-Bauer test) with registration
and comparison of the diameters of zones of inhibition
(ZOl) based on the recommendations of the Clinical and
Laboratory Standards Institute (CLSI, USA, 2021) and
the European Committee on Antimicrobial Susceptibil-
ity Testing [22-24].

There are currently no approved European Commit-
tee on Antimicrobial Susceptibility Testing (EUCAST) or
Clinical Laboratory Standards Institute (CLSI) guidelines
with current Breakpoint Tables for the interpretation of
zone diameters by susceptibility categories (S, | and R)
for antiseptics and antimicrobial materials. Therefore,
the interpretation of the results was carried out on the
basis of a comparison of the diameters of the zones of
inhibition around the cultures of reference and clinical
strains of K.pneumoniae, A.baumannii, P.aeruginosa
under the action of the studied biomaterials with the
calculation of the arithmetic mean (M), the mean arith-
metic error (m) and the the reliability of the difference

(p). The Susceptibility of each strain was studied in four
replicates.

Research results and their discussion.

As a result of the study of the activity of biomaterials
against reference and clinical strains of K.pneumoniae,
A. baumannii and P.aeruginosa, high antimicrobial prop-
erties of materials based on decamethoxine and com-
mercially available wound dressings were revealed (ta-
bles 1, 2).

The reference strain K.pneumoniae ATCC 700603 was
most susceptible to Suprasorb® (Ne4), Guanpolisept®
(Ne7), Bétadine® (Ne8) and samples with DCM Neo1-3.
Among them, the action of samples with decameth-
oxine Nel and Ne2 was determined to be the most ef-
fective (table 1). ZOls around DCM Nel and DCM Ne2
exceeded those around silver-containing materials (Ne5
and No6) by 2.34-2.84 times (p<0.001). Dressings based

Table 1 - Effectiveness of antimicrobial biomate-
rials against reference strains of K.pneumoniae,
A.baumannii and P.aeruginosa
(mean values of ZOls, M+*m, mm)

Biomateria K. pneumoniae| A. baumannii | P.aeruginosa
Strains | ATCC 700603 | BAA-747 | ATCC 27853
Nel DCM 20.1840.22 15.61+0.01 | 13.47+0.28
Ne2 DCM 19.13+0.19 15.41+0.01 | 14.01+0.36
Ne3 DCM 19.9810.1 15.76+£0.02 | 13.78+0.19
Ne4 Suprasorb® 19.06%0.19 16.31+£0.15 | 11.02+0.18
Ne5 Silvercel® 7.1+£0.02 7.61+0.03 7.2+£0.25
Ne6 Urgotul® 8.51+0.04 8.43+0.04 7.82+0.29
No7 Guanpolisept®| 15.69+0.01 14.11+0.21 7.14+£0.32
Ne8 Bétadine® 12.56+0.26 9.08+0.13 |10.13£0.004

on polyhexanide Suprasorb® and Guanpolisept® were
more effective than silver-containing dressings by 2.24-
2.68 (p<0.001) and 1.84-2.21 times (p<0.001), respec-
tively. Susceptibility of K. pneumoniae ATCC 700603 to
biomaterial with povidone-iodine was higher, compared
to susceptibility to silver-containing ones by 1.48-1.8
times (p<0.001).

Thus, based on the average ZOls of K. pneumoniae
ATCC 700603, the following activity of biomaterials was
established (from the most effective):

Nel DCM > Ne3 DCM > Ne2 DCM > Ne4-Suprasorb® >
Ne7-Guanpolisept® > Ne8-Bétadine® >Ne6-Urgotul®> >
Ne5-Silvercel®.

Clinical strains turned out to be much more toler-
ant, but the tendency of K. pneumoniae to show sen-
sitivity to certain biomaterials was also observed in
clinical strains. Antimicrobial properties of Suprasorb®
and samples with decamethoxine were most actively
demonstrated (table 2, fig.). Biomaterial Ne4 — Supra-
sorb® was determined to be the most active biomaterial
based on ZOlI data, but its average ZOI values did not
differ significantly from those of biomaterials based on
decamethoxine Nel, Ne2, and Ne3 (p>0.05), so their ef-
fectiveness should be considered equivalent.

The ranking of the effectiveness of biomaterials
against clinical strains of K. pneumoniae based on the
average values of ZOls (from the most effective) was as
follows (table 2):

Ne4 — Suprasorb®>Nel DCM > Ne 3 DCM >Ne2 DCM
> Ne7- Guanpolisept®> Ne8 — Bétadine®>Ne6- Urgo-
tul®>Ne5 — Silvercel®
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As a result of the study of the activity of bio-
materials against reference and clinical strains of
A.baumannii, similar patterns were revealed: bioma-

Table 2 - Effectiveness of antimicrobial biomaterials
against clinical strains of K.pneumoniae, A.baumannii
and P.aeruginosa (mean values of ZOls, Mtm, mm)

terials based on decamethoxine and polyhexanide
(Suprasorb®, Guanpolisept® and No. 1-3 DCM) were

the most effective, but the difference in the suscep-
tibility of reference strains compared to clinical ones

was not as pronounced as for K. pneumoniae (tables 1,

2). The highest efficiency against the reference strain

A.baumannii BAA-747 was observed in Suprasorb®

wound dressing and the difference in values was sig-
nificant (from p<0.01 to p<0.001). ZOlIs against clini-

cal strains of A.baumannii were also found to be the

greatest for Suprasorb®, but the mean ZOls were not

Biomaterials K. pneumoniae | A. baumannii| P.aeruginosa
Sl (n=11) (n=14) (n=12)

Nel DCM 12.47+0.89 13.4+0.44 11.93+0.38
Ne2 DCM 11.52+0.69 13.91+0.28 12.57+0.35
Ne3 DCM 12.01+£0.91 13.6+0.3 12.3+0.64
Ne4 Suprasorb® 13.49+0.7 14.26+0.2 8.51+0.47
No5 Silvercel® 6.68+0.13 6.45+0.16 6.32+0.11
Ne6 Urgotul® 8.03+0.28 7.38+0.28 7.58+0.2
Ne7 Guanpolisept® | 10.99+0.75 10.13+0.27 6.25+0.11
Ne8 Bétadine® 9.69+0.27 8.27+0.27 9.52+0.14

significantly different from those of decamethoxin-
based biomaterials Ne1, No2, and Ne3 (p>0.05), and thus
they were equally effective (table 2, fig.).

The multiplicity of the difference in ZOI values of clin-
ical strains for Suprasorb® and silver-containing materi-
als was 1.93-2.21 times (p<0.001), and in comparison
with povidone-iodine dressing — 1.72 times (p<0.001).
ZOls around decamethoxin-containing samples were
1.81-2.16 times larger compared to silver-containing
ones (p<0.001) and 1.62-1.68 times larger compared to
povidone-iodine dressings (p<0.001).

Rating scale of the effectiveness of biomaterials in
relation to the reference strain A.baumannii BAA-747
(from the most active):

Ne 4 — Suprasorb®> Ne3 DCM > Ne 1 DCM >Ne2
DCM >Ne7- Guanpolisept®>Ne8 — Bétadine®>Ne 6- Ur-
gotul®>Ne5 — Silvercel®,

And with regard to clinical strains —

Ne 4 — Suprasorb®> Ne2 DCM > Ne 3 DCM >Nel
DCM >Ne7- Guanpolisept®>Ne8 — Bétadine®>Ne 6- Ur-
gotul®>Ne5 — Silvercel®

The smallest ZOls were observed for P.aeruginosa
(Tables 1, 2). Pseudomonas aeruginosa is the most anti-
microbial-resistant wound pathogen. Reference strains
have natural, and clinical strains have natural and ac-
quired resistance to biocides [25-27].

Biomaterials according to their effectiveness against
the reference strain P.aeruginosa ATCC 27853 (based
on average ZOls) were distributed as follows (from the
most effective):

Ne2 DCM >Ne3 DCM >Nel DCM >Ne4-Suprasorb®
>Ne8-Bétadine®>

Ne6- Urgotul®>Ne5-Silvercel®>Ne7-Guanpolisept®.

Klebsiella pnetimoniae

Acinetobaeter baumannii

Ranking of biomaterials by efficiency rating against
clinical strains of P.aeruginosa based on the average val-
ues of ZOls (from the most effective):

Ne2 DCM >Ne3 DCM >Nel DCM M >Ne8-Bétadine®
>Ne4-Suprasorb® >

Ne6- Urgotul®>Ne5-Silvercel®>Ne7-Guanpolisept®

Samples with decamethoxin Ne 1-3 were the
most effective against reference and clinical strains of
P.aeruginosa, their average values of ZOIs were not sig-
nificantly different from each other (p>0.05), and the
effectiveness was equivalent, and the reliability of the
difference in values with other biomaterials was equally
high (p<0.001).

For example, sample Ne 2 DCM against clinical strains
of P.aeruginosa was 1.48 times more effective than No.
4-Suprasorb® (p<0.001), 1.99 times more effective than
Silvercel® (p<0.001), 1.66 times more effective than
Urgotul ® (p<0.001), 2.01 times — for Guanpolisept® (p
<0.001), 1.32 times — for Bétadine® (p<0.001) (table 2,
fig.).

Biomaterial Ne8-Bétadine® was identified as the
next most effective. The average diameters of ZOls in
relation to clinical strains of P.aeruginosa for Bétadine®
differed significantly from those for Suprasorb® by 1.12
times (p<0.05), for Silvercel by 1.51 times (p<0.001), for
Urgotul® by 1.26 times (p<0.001), for Guanpolisept® by
1.52 times (p<0.001). Suprasorb® was 1.35 times more
effective than Silvercel® (p<0.001), 1.36 times more ef-
fective than Guanpolisept® (p<0.001). The values of
ZOls for Suprasorb® and Urgotul® were not significantly
different (p>0.05). Urgotul® was 1.2 times more effec-
tive than Silvercel® (p<0.001), 1.21 times more effective
than Guanpolisept® (p<0.001). Some clinical strains of

Pseudonmionas aeruginosa

Figure — Zones of inhibition around samples of biomaterials N21-8.
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P.aeruginosa were completely resistant to Silvercel® and
Guanpolisept®.

Thus, reference and clinical strains of Paeruginosa
were most susceptible to antimicrobial biomaterials
based on decamethoxine, as well as to Bétadine® bio-
material.

The prevention and treatment of healthcare-asso-
ciated infections (HCAI) remains a global public health
challenge [28].

Surgical site infections (SSls), infectious complica-
tions of wounds and burns (including combat wounds)
are mainly caused by microorganisms resistant to the
most commonly used antimicrobial drugs and are char-
acterized by multiple drug resistance. Carbapenem-
resistant K.pneumoniae (CRKP), P.aeruginosa (CRPA)
and A.baumannii (CRAB) are among the dominant and
threatening agents in the structure of pathogens [29-
36].

New technologies and materials can help in this fight
against HCAI, so the development of biomaterials with
antibacterial properties is a promising area of research
[37].

As a result of research and comparative assessment
of antimicrobial properties of new and commercially
available biomaterials based on antiseptics, a high level
of antimicrobial activity of new biomaterials based on
decamethoxine was revealed. The developed biomateri-
als were not inferior to modern effective wound dress-
ings based on cationic detergents and silver-containing
wound dressings, they actively inhibited the growth
of reference and clinical strains of K.pneumoniae,
A.baumannii, P.aeruginosa, and were often the most ac-
tive.

The results of the study showed that Suprasorb® and
Guanpolisept®, which contain polyhexanide, have the
highest activity against K.pneumoniae and A.baumannii
among commercially available modern wound dress-
ings; against P.aeruginosa — Suprasorb®, and Bétadine®
containing povidone-iodine. The effectiveness of silver-
containing wound dressings in vitro was inferior to the
effectiveness of dressings with cationic detergents and
iodophors.

Guiomar, A. J. et al. also report high antibacterial
activity of their developed and control commercial (Su-
prasorb®) polyhexanide-releasing membranes against
K.pneumoniae, A.baumannii and P.aeruginosa based
on the disk diffusion test. The authors also note that
P.aeruginosa was the bacterial species that most often
resisted the antibacterial activity of the polyhexanide-
based biomaterials developed by the authors and com-
mercial analogues. In one large-scale study, biomaterials
loaded with 0.1% PHMB (polyhexamethylene biguanide)
demonstrated antibacterial activity that exceeded that
of a commercial silver-based wound dressing, but was
sometimes inferior to equivalent membranes loaded
with the antiseptics octenidine and povidone-iodine
[38].

Garcia, L. V. and co-authors found good antimi-
crobial properties of casein hydrogel dressings based
on polyhexanide or Octiset® against S.qureus and
Paeruginosa, and some samples with polyhexanide
were more effective [39].

Eberlein, T et al found that dressings with PHMB re-
moved the bacterial load significantly faster and better
than dressings with silver in patients with locally infect-
ed or critically colonized wounds [40].

Stuermer, E. K, and others studied the antibiofilm ac-
tivity of antimicrobial dressings, including silver-contain-
ing and polyhexanide-containing ones. The authors note
that silver-containing wound dressings showed no bac-
teriostatic or bactericidal activity in a P.aeruginosa bio-
film model, whereas a polyhexanide dressing showed
a significant inhibitory effect [41]. Dydak K, et al also
found that dressings chemisorbed with polyhexanide
or povidone-iodine provided equivalent or even higher
antibiofilm activity than dressings containing silver mol-
ecules [42].

Conclusions.

Comparative studies of antimicrobial properties of
developed biomaterials and commercially available an-
timicrobial dressings revealed high antimicrobial prop-
erties of new decamethoxin-based biomaterials against
reference and clinical strains of target microorganisms,
which are leading pathogens of wounds and burns.

Reference and clinical strains of A.baumannii show
the greatest susceptibility to samples with decamethox-
in (N2 1-3 DCM), as well as to biomaterials Suprasorb®
X + PHMB and Guanpolisept® based on polyhexanide.

Biomaterials with decamethoxin Ne1, No2 and Ne3,
Suprasorb®, Guanpolisept® and Bétadine® were deter-
mined to be the most effective against reference and
clinical strains of K.pneumoniae.

Reference and clinical strains of Paeruginosa are
most susceptible to biomaterials with decamethoxin
Nel, Ne2 and Ne3 and Bétadine®.

Prospects for further research.

In the future, we plan to adapt this biomaterial com-
position to different physical forms of wound dressings.
The developed biomaterials are presented in the form
of a film. These polymer films, made by casting from
a solvent, are well suited as a base layer in multilayer
compositions, hydrogels, plasters. Hydrogel alginates
are also very useful in lyophilized form. We plan to ex-
pand the range of polymers that serve as a matrix for
the controlled release of decamethoxine (for example,
cellulose, chitosan, hyaluronic acid), and to investigate
the microbiological and physicochemical parameters of
new compositions. In order to increase the efficiency
of the system with controlled release of the active sub-
stance, it is planned to investigate the preprogramming
of the system (biomaterial) using the combination of
physical and chemical techniques.
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MOPIBHANBHE JOCNIAXEHHA AHTUMIKPOBHUX BIACTUBOCTEN BIOMATEPIAIB TA MOB’A30K HA OCHO-
BI AHTUCEMTMKIB MO BIAHOLLUEHHIO A0 FPAMHETATUBHUX BAKTEPIN fIK 36YAHUKIB PAHOBUX IHDEKLIINA

AeHucko T. B.

Pestome. Bcmyn. BUHMKHEHHA MHOXMHHOI /1iIKapCbKOi CTIMKOCTI y 6aKTepiit CTano OAHWUM i3 HaUCTPaLLHILLIWUX BU-
K/IMKIB LLbOro CTOANITTA: 3POCTAE MOLWMPEHICTb iHDEKLiN, AKi BaXKKO NiKyBaTW, BignoBigHi TepaneBTUYHI anbTepHa-
TUBM BiACYTHi. Tomy po3pobKa Ta BNpoBagKeHHA biomaTepianiB y popmi 6ioaKTUBHUX, UM NiKyBaNbHUX PAHOBUX
NOB’A30K 3 iHTErPOBaHWMMU BIOAKTUBHUMM MONIEKYNaMM (aHTUCENTUKAMM) ANA JOCATHEHHA KOHTPO/IbOBAHOIO aHTU-
6aKTepiasibHOrO NiKYBaHHA € aKTyas/IbHO | NEPCNEKTUBHOIO.

Mema — pocniasKeHHA aHTUMIKPOBHOT akTMBHOCTI HOBUX BiomaTepianis, po3pobaeHNX Ha OCHOBI AEeKAaMETOK-
CUHY, NOAIBIHINOBOro CNMPTY Ta afbriHaTy Ka/blito, Ta Cy4aCHUX KOMEPLiINHO AOCTYMHUX aHTUMIKPOBHUX paHOBUX
NoB’A30K WoA0 pedepeHTHUX Ta KAIHIYHMX WTamiB 30yAHMKIB paHOBUX iHDEKL,iN, MOB’A3aHMX i3 HaZAHHAM Meauy-
Hoi gonomoru, K.pneumoniae, A.baumannii Ta P.aeruginosa.

06’ekm i MemoOu 0ocnidxceHHsA. AHTUMIKPOBOHi BNacTUBOCTI HOBMX BiomaTepianis i3 aekameTokcnHom (AKMNe1-
3) Ta KOMepLiNHO AOCTYNHUX PaHOBMX NoB’A30K Suprasorb® X + PHMB, SILVERCEL® Hydro-Alginate, Urgotul SSD°,
GUANPOLISEPT’, Bétadine TULLE 10% DRESSING BuB4anu Ha pedepeHTHUX Ta KAIHIYHMX NONIPe3UCTEHTHMX LWUTamax
K.pneumoniae, A. baumannii, P.aeruginosa metoaom guckooi anoysii (Kirby-Bauer TecT) 3 peecTpaliieto Ta nopis-
HAHHAM ZiameTpiB 30H 3aTPUMKM pocTy (33P).

Pe3ynbmamu. MoOpiBHANbHI AOCNIAXKEHHSA NPOTUMIKPOBOHMX BNacTUBOCTEN po3pobsieHMx BiomaTtepianis Ta Ko-
MEPLMHO AOCTYNHUX aHTUMIKPOBHMX NOB’A30K BUABUAN BUCOKI aHTUMIKPOBHiI BNacTMBOCTI HOBMX BiomaTepianis
Ha OCHOBI AEKAMETOKCMHY MPOTH pedepeHTHUX Ta KNIHIYHUX LITAMIB LiIbOBMX MIKPOOPraHi3miB, LLLO € NPOBiIAHMMMU
naToreHamu paH Ta ONiKiB.

Wtamu A.baumannii nposBAAAn HaNbINbLWy YYTAUBICTb 40 3pa3KiB 3 AekameTokcnHom (Nel-3 IKM), a Takox
no biomatepianis Suprasorb® Ta Guanpolisept® Ha ocHOBI NonirekcaHiay. Mo BigHOLWeEHHIO A0 pedepeHTHOrO Ta KAi-
HiYHMX WTamiB K.pneumoniae HaedeKTUBHilLMMM Byno BU3HaveHo BiomaTepianu i3 gekameTokcuHom Nol, No2 Ta
Ne3, Suprasorb®, Guanpolisept® Ta Bétadine®. PedepeHTHi Ta KNiHiYHi WTamu P.aeruginosa € HanbinbL YyTAMBUMM
no biomaTepianis i3 gekametokcnHom Nel, Ne2 ta No3 ta Bétadine® Ha ocHOBI NoBigoH-MoAy.

BucHoeKu. Po3pobneHi biomaTepianm 3 4EKAMETOKCMHOM He NOCTyMNasncA cy4acHUM edeKTUBHUM PAaHOBUM MO-
KPUTTAM Ha OCHOBI KaTiOHHUX AeTepreHTiB Ta CPibN0-BMICHUM NOKPUTTAM, aKTUBHO MPUrHiYyBanum picT pedepeHT-
HUX Ta KNiHIYHKUX WTamis K.pneumoniae, A. baumannii, P.aeruginosa, 4acto BUABNANUCb HAWBINbLW aKTUBHUMMU. In
vitro epeKTUBHICTb cpiba0-BMICHUX paHOBMX NOB’A30K NOCTynanaca epeKTMBHOCTI NOB'A30K 3 KAaTIOHHUMUK aeTep-
reHTamu Ta rogodopamu.

KntouoBi cnoBa: aHTMMIKpObHi biomaTtepianun, K.pneumoniae, A.baumannii, P.aeruginosa, aHTUCENTUKMN.

COMPARATIVE STUDY OF ANTIMICROBIAL PROPERTIES OF BIOMATERIALS AND DRESSINGS BASED ON
ANTISEPTICS AGAINST GRAM-NEGATIVE BACTERIA AS PATHOGENS OF WOUND INFECTIONS

Denysko T. V.

Abstract. Introduction. The emergence of multiple drug resistance in bacteria has become one of the most
terrible challenges of this century: the prevalence of infections that are difficult to treat is increasing, and there are
no appropriate therapeutic alternatives. Therefore, the development and implementation of biomaterials in the
form of bioactive or therapeutic wound dressings with integrated bioactive molecules (antiseptics) for achieving
controlled antibacterial treatment is relevant and promising.

Aim. To investigate the antimicrobial activity of new biomaterials developed on the basis of decamethoxine,
polyvinyl alcohol and calcium alginate, and modern commercially available antimicrobial wound dressings against
reference and clinical strains of causative agents of healthcare-associated wound infections, K.pneumoniae, A .bau-
mannii and P.aeruginosa.

Object and methods. Antimicrobial properties of new biomaterials with decamethoxine (DCM Ne1-3) and com-
mercially available wound dressings Suprasorb® X + PHMB, SILVERCEL® Hydro-Alginate, Urgotul SSD®, GUANPOLI-
SEPT®, Bétadine TULLE 10% DRESSING were studied on reference and clinical polyresistant strains of K.pneumoniae,
A. baumannii, P.aeruginosa by the disk diffusion method (Kirby-Bauer test) with registration and comparison of the
diameters of zones of inhibition (ZOl).

Results. Comparative studies of antimicrobial properties of developed biomaterials and commercially available
antimicrobial dressings revealed high antimicrobial properties of new decamethoxin-based biomaterials against ref-
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erence and clinical strains of target microorganisms, which are leading pathogens of wounds and burns. Reference
and clinical strains of A.baumannii show the greatest susceptibility to samples with decamethoxin (N2 1-3 DCM), as
well as to biomaterials Suprasorb® and Guanpolisept® based on polyhexanide. Biomaterials with decamethoxin Ne1,
Ne2 and Ne3, Suprasorb®, Guanpolisept® and Bétadine® were determined to be the most effective against reference
and clinical strains of K.pneumoniae. Reference and clinical strains of P.aeruginosa are most susceptible to biomate-
rials with decamethoxin Ne1, Ne2 and Ne3 and Bétadine®.

Conclusions. The developed biomaterials were not inferior to modern effective wound dressings based on cat-
ionic detergents and silver-containing wound dressings, they actively inhibited the growth of reference and clinical
strains of K.pneumoniae, A.baumannii, P.aeruginosa, and were often the most active. The effectiveness of silver-
containing wound dressings in vitro was inferior to the effectiveness of dressings with cationic detergents and iodo-
phors.

Key words: antimicrobial biomaterials, K.pneumoniae, A .baumannii, P.aeruginosa, antiseptics.
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INFLUENCE OF CARBON AND NITROGEN SOURCES ON BIOMASS YIELD AND
FUNGISTATIC ACTIVITY OF TRICHODERMA VIRIDE KMB-F-15

Oles Honchar Dnipro National University (Dnipro, Ukraine)
dregigor24@gmail.com

Micromycetes of the Trichoderma genus are the most common biological agents used in agriculture today to
control plant mycoses. Using biological products allows us to produce environmentally friendly agricultural products
and reduce the chemical burden on the environment. When choosing carbon and nitrogen sources as a basic base for
developing the optimal composition of the nutrient medium for deep cultivation of microorganismes, it is necessary to
consider their genus and strain characteristics.

In this study, we investigated the effect of carbon and nitrogen sources on the biomass accumulation and fungi-
static activity of Trichoderma viride strain KMB-F-15, an antagonist of a wide range of phytopathogenic fungi. The
fungistatic activity was determined by inhibition of growth of the phytopathogenic fungus Fusarium culmorum IMB-
F-50716 when the filtrate of T. viride KMB-F-1 culture fluid was added to the dense medium. It was found that glyc-
erol and green molasses at a concentration of 20 g/l resulted in the highest yield of dry biomass of T. viride KMB-F-15
(5.0 g/l and 4.9 g/, respectively). The most favourable nitrogen sources for the fungus growth at a concentration of
5 g/l were yeast autolysate (dry biomass yield — 4.4 g/I) and ammonium chloride (3.3 g/l). The fungistatic activity of
T. viride KMB-F-15, regardless of the carbon source, was high (94.7-100%). The manifestation of fungistatic activity
was influenced by the source of nitrogen nutrition. The highest percentage of growth inhibition of the phytopatho-
gen was observed when corn extract, yeast autolysate, L-glutamic acid, ammonium chloride or ammonium sulfate
were used (88.5-100%).

Key words: Trichoderma, submerged cultivation, accumulation of biomass, antagonistic properties, phytopatho-
genic fungi.
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Today, the chemical method prevails in protecting
agricultural plants from pests. Compared to other pesti-
cides, fungicides are considered less threatening to non-
target organisms, but some are also banned as evidence
of their negative impact on biota is accumulated [1]. In
addition, the widespread use of fungicides creates se-
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