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Abstract

INTRODUCTION. Soft tissue plastic surgery is usually accompanied by the harvesting of a gingival graft from the
hard palate. The exposed donor wound surface may cause pain and the possibility of wound infection cannot
be ruled out. Medical adhesives have recently been increasingly used as wound coverings on the donor area.
AIM. Comparison of antibacterial activity of medical adhesives from different manufacturers.

MATERIALS AND METHODS. The tests used medical adhesives Sulfacrylate (NTO Medlin), Histoacryl
(B. Braun), Hemocompact (MTPO Inter-Vita). Chlorhexidine (0.05% solution) was used as a control antiseptic.
The antimicrobial activity of various adhesives was tested on Staphylococcus aureus and isolates of
Streptococcus salivarius, Streptococcus sobrinus and Candida albicans.

RESULTS. All the presented preparations have antibacterial activity, but it is most pronounced in the domestic
manufacturer’s glue based on ethyl cyanoacrylic acid.

CONCLUSIONS. The antibacterial activity declared by the manufacturer of medical adhesives against opportu-
nistic strains of microorganisms that are permanent inhabitants of the oral cavity was experimentally confirmed.
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Pe3iome

BBELOEHWE. MNnactuyeckas XxMpyprust Markmx TkaHei, kak npasuio, ConpoBoxaaeTcs 3a6opomM AeCHEBOI0O
TpaHCcnnaHTarta c TBepAbIX TKaHel HEGA. OTKpbITas paHeBasi MOBEPXHOCTb B JOHOPCKOM 30HE MOXET Bbi3bl-
BaTb 60JIEBbIE OLLYLLEHUS, a TakXe COXPaHaeTcs pUck MHGULMPOBaHWS paHbl. B nocnenHee Bpems s no-
KPbITUS paH B AJOHOPCKOM 061acTy BCE Yalle NPUMEHSIOTCA MEAULMHCKME KNew.

LLEENb UCCNEOOBAHUNA. CpaBHeHMe aHTUOaKTepuanbHON akTUBHOCTU MEAMLUMHCKUX KNeeB pPasfinyHbIX
npon3BoauNTENEN.

MATEPUAJbI N METObI. B xone uccnenosaHms 6biiv UCNONb30BaHbl MeanuuHekue kneun: Cynbdakpu-
nat (HTO «MegWn»), Tuctoakpun (B.Braun), Femokomnakt (MTMO «MHTep-Buta»). B ka4eCTBE KOHTPOSIBHO-
ro aHTUCEenTMKa NpuMeHsncs pacTeop xnoprekcuanHa (0,05%). AHTUMNKPOOHAA akTUBHOCTb Pa3INYHbIX
KJieeBblX COCTaBOB Oblia NpoTecTMpoBaHa Ha Staphylococcus aureus n nsonsarax Streptococcus salivarius,
Streptococcus sobrinus 1 Candida albicans.

PE3YJIbTATbI. Bce npeacTtaBieHHble npenapartbl NPOAEMOHCTPMPOBAIN aHTUGaKTepUanbHy0 akTUBHOCTb,
ofiHaKo Hanbonee BblpaxeHHbIN apPekT Habnaancs y Kies 0Te4eCTBEHHOro NPoM3BOANTENS HA OCHOBE
3TULMAHOAKPUIOBON KUCNOTHI.

BbIBObl. 9kcneprmMeHTanbLHO NoaTBEPXAEHa 3asBNeHHas NpousBoanTesiemM aHTubakTepuasnbHas akTuB-
HOCTb MEAVLMHCKMX KNEEB B OTHOLLIEHNN YCNOBHO-NATOME€HHbIX LUTAMMOB MUKPOOPraHN3MOB, ABASIOLLNXCA
NOCTOSIHHBIMM 0BUTaTENS MU NOJIOCTYM pTa.

KnioueBble cnoBa: MeQVLUMHCKWIA KNein, NnactTuyeckas XMpyprusa Markux TkaHei, cynbdakpunart, rmcroa-
KpWn, reMoKoMnakT

UHdopmauumna o ctaTbe: noctynuna — 27.01.2025; ncnpasneHa — 11.03.2025; npunsata — 16.03.2025
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KOoHGAUKT uHTepecoB: aBTOPblI CO0OLLa0T 06 OTCYTCTBUN KOHPNMKTA UHTEPECOB.

bnarogapHocTum: dburHaAHCHUpPOBaHME 1 nHaneumayanbHble 6J'IaFO,£I,apHOCTVI Aana neknapmnpoBaHna OTCYTCTBYIOT.

AnauutupoBanma: bakaesO.A., Xabanse 3.C., Maromenos O.U., Kyaxesa A.T., Kakabaase 3.M., YmaposA.1O.,
Bex6u A. OueHka aHTubakTepuasbHbIX CBOMCTB MeOULIMHCKMX afAre3nBOB B MNIACTUYECKON XUPYPrn MArknx
TKaHen NonocTun pta. SHgoaoHTus Today. 2025;23(2):318-325. https://doi.org/10.36377/ET-0081

INTRODUCTION

Soft tissue grafting is a popular procedure in sur-
gical dentistry. Often, this type of surgery is accom-
panied by the harvesting of soft tissue autograft. The
mucous membrane of the hard palate is the area from
which the graft is most often harvested [1]. The wound
surface after harvesting the graft from the palate
should be closed to minimize postoperative pain. Me-
dical glue is the material of choice for such purposes.
Recently, medical tissue adhesives have been studied
as a good alternative to conventional suture materials,
although the following properties had to be taken into
account, among others: good adhesive strength, relia-
ble polymerization in a moist environment, biocompat-
ibility, stability and good working time [2; 3]. Conside-
ring this, cyanoacrylate adhesives seem to be a good
option for use in dentistry [4]. Cyanoacrylates come
in several different forms depending on the length
and complexity of their chains; These include methyl,
ethyl, n-butyl, isoamyl, isohexyl and octyl cyanoac-
rylates [5; 6].

AIM

The aim of this study was to compare the manifes-
tation of antibacterial properties of medical adhesives
from different manufacturers and its duration in the
donor area on the palate during plastic surgery of soft
tissues in the oral cavity.

MATERIALS AND METHODS

Test compounds and sample preparation

The materials for the study were divided into
4 groups:

1. The first group included samples using domesti-
cally produced medical adhesive based on feracryl

2. The second group with samples of domestically
produced adhesive based on ethyl cyanoacrylate

Table 1. Characteristics of the medical adhesives studied

3. Samples of group 3 using imported adhesive
based on n-butyl-2-cyanoacrylate

4. The control group included samples using an an-
tiseptic based on Chlorhexidine 0.05%. 10 ul of the sub-
stances were applied to sterile Whatman ® 3MM discs
(6 mm in diameter) and allowed to dry.

Sulfacrylate (LLC NTO MedIn), Histoacryl (B.Braun),
and Hemocompact (LLC MTPO Inter-Vita) were used in
the tests (Table 1).

Bacterial strains and growth conditions

The antimicrobial activity of various adhesives was
tested on normal oral flora residents that may cause
secondary infection: Staphylococcus aureus and pre-
viously obtained isolates of Streptococcus salivarius,
Streptococcus sobrinus and Candida albicans. S. au-
reus was cultured in LB medium. LB medium supple-
mented with FBS (fetal bovine serum) (5%) and glucose
(2%) was used to maintain and grow Streptococcus
isolates. Sabouraud medium (dry enzymatic peptone;
glucose; microbiological agar) was used to cultivate
Candida albicans fungi.

Disc Diffusion Test

1 ml of bacterial (1-5 x 106 CFU/ml) or yeast cell
suspension (1-5 x 104 CFU/ml) was spread on the sur-
face of the corresponding solid medium in Petri di-
shes and dried for 15 min. Then the prepared discs with
samples of all 4 groups were placed on the surface of
agar plates and incubated for 24 h at 37°C. The zone of
growth inhibition was then measured in four directions
and averaged.

To assess how long the test compound retains an-
timicrobial activity, filter papers with samples of all
4 groups were incubated on clean LB plates for one, two
and three days to allow the substance to diffuse from
the disc, and then the residual activity was tested as de-
scribed above.

Ta6nuua 1. XapaktepucTunka nccnegyemMbix MeANLUHCKNX aare3nsoB

Glue Manufacturer

Compound Group

Hemocompact LLC MTPO Inter-Vita, Moscow

—aqueous solution of feracryl 1%;

— sodium alginate;

— acetic acid, chemically pure for pharmacology,
content not less than 99.85%;

— distilled water for pharmacology

Feracryl

Sulfacrylate LLC NTO MediIn

— ethyl ester of a-cyanoacrylic acid;
— butyl ester of acrylic acid;
— methacrylate-3-oxysulfalanes

Cyanoacrylate

Histoacryl B.Braun, Germany

n-butyl-2-cyanoacrylate monomer

Cyanoacrylate
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RESULTS
The results of the study on the 1%t day are presented
in Tables 2-5.

Table 2. Diameter of growth inhibition zones

of S. Aureus (1 day)

Ta6nuuya 2. [lnameTp 30H NogaBneHns pocta
S. Aureus (1- geHb)
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The results of the study on the 2" day are presented
in Tables 6-9.

Table 6. Diameter of growth inhibition zones

of S. Aureus (2™ day)

Ta6nuuya 6. lnameTp 30H MHIMBKMpPOBaAHUSA pocTa
S. Aureus (2-11 oeHb)

Substance Diameter of zones
Sull:rs:(tjaer:ce LI Gl e ::::; Initial data Average
study Initial data Average Group 1 _ _ _ _ _ _ _ _ _
Group 1 12110 8 | 10| 6 5 6 6 7.75 Group 2 8 8 6 6 8l 10| 10 8 8.000
Group2 |20 |22 |16 | 18 | 20 | 18 | 14 | 16 | 18.00 Group 3 sl 5 5 5 -1 -| - - 5000
Group 3 16 |18 |14 | 14 | 14 | 14 | 12 | 12 14.25 Group 4 ) 6 6 8 5 5 6 5 6.125
Group 4 12116 |12 |12 | 10| 10 | 10 | 10 11.50
Table 7. Diameter of growth inhibition zones
Table 3. Diameter of growth inhibition zones of C. albicans (2" day)
of C. albicans (1*'day) Tabnuua 7. JuameTp 30H MHIIMOMPOBAHWS pocTa
Tabnuua 3. JuameTp 30H NoAaBIeHMsa pocTa C. albicans (2-1 oeHb)
C. albicans (B nepBblIit AeHb)
Substance Diameter of zones
Substance Diameter of zones under
2?3:; Initial data Average study Initial data Average
Group 1 -l === -|-=-1-1-
Group S| 8]8]9]1€14,8 8 100 Group2 | 10|10| 6|6 |6 |8 |56 7125
Group 2 24 | 28 | 30|22 | 22|22 | 18 | 26 24.0 Group 3 4 3 3 3 5 P 3625
Group 3 2012212018 |14 |16 | 14 | 16 17.5 Group 4 6 6 6 ~ ~ ~ ~ 6.000
Group 4 10| 8 6 6 12 112 |16 | 10 10.0
. o Table 8. Diameter of growth inhibition zones
I?g?esﬁi)rljirl]a:]r:((a}g;g;)growth inhibition zones of S. Sobrinus (2™ day)
Ta6nuuya 8. [lnameTp 30H NogaBneHns
TaGnuua 4. uanery sou nonasnern pocta pocTa . Sobrinus (Ha 2-1 aeH)
Substance e Su:rs‘::::ce Diameter of zones
under - study Initial data Average
study Initial data Average
Group 1 141216142022 18] 18| 16.750 Group 1 B I I A A A B -
Group2 | 40 | 36 | 37 | 46 | 30 | 34 | 30 | 34 | 35.875 | |Group2 |12 14121010 8 | 10| 10 1075
Group3 | 26| 24 | 26 | 28 | 22 | 22 | 22| 20 | 23750 | | CGrour3 Sl Ml M el Bl Ml B
Group4 | 14| 14 | 14 | 16 | 14 | 14 | 12 | 12 | 14.000 | [Group4 66|66 ]8]8]6]6] 65
Table 5. Diameter of growth inhibition zones Table 9. Diameter of growth inhibition zones
of S. Salivarius (1st day) of S. Salivarius (2”d day)
Ta6nuua 5. JuameTp 30H NOAABNEHNS POCTA Taﬁmflu,a_g. AvameTp 30H nopasneHms pocta
S. Salivarius (1-7 geHb) S. Salivarius (Ha 2-11 oeHb)
Substance T e G ST TS Substance Diameter of zones
under under .
study Initial data Average study Initial data Average
Group 1 16| 14 | 18 |20 | 10 | 12 | 12 | 10 | 14.000 Group 1 e e e e e e -
Group 2 45|50 | 46 | 46 | 30 | 30 | 28 | 30 | 38.125 Group 2 12 /10|10 10| 8 | 10| 10| 8 9.75
Group 3 26 | 24 | 28 |22 | 16 | 16 | 20 | 22 | 21.750 Group 3 e e T e e A
Group 4 12112 (12|12 |12 | 14 | 22 | 14 | 13.750 Group 4 6 6 6 6 8 8 8 6 6.75

The presented results of sample control on the first
day allow us to verify that the medical glue based on
ethyl cyanoacrylate showed the best result (Fig. 1).

Comparatively low antibacterial activity on the first
day was shown by samples of group 1 using medical
glue based on feracryl.

dHdodoHmus
————TLT

When assessing the antibacterial activity of medical
adhesives on the 2" day, we obtain a sharp decrease in
the antibacterial activity of all samples (Fig. 2). Howe-
ver, the sample of group 2, which showed the best
results on the first day, still had the largest halo of anti-
bacterial activity compared to other samples.
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Microorganism Repeat 1

S. aureus

C. albicans

S. sobrinus

S. salivarius

Fig. 1 Study of antibacterial activity of medical adhesives on the first day
Puc.1 ViccnepoBaHue aHTubakTepuasnbHOM akTUBHOCTU MEOULMHCKUX KJTEEB B NEPBLIE CYTKN

Tom 23 N2 2 / 2025 ‘ Endodontics



322 | B nomowb npakTnyeckomy Bpady / To help a practitioner

Microorganism Repeat 1

S. aureus

C. albicans

S. sobrinus

S. salivarius

Fig. 2. Study of antibacterial activity of medical adhesives on the second day
Puc. 2. iccnepnosaHve aHTMGakTepuanbHOM akTUBHOCTU MEOVLIMHCKUX KJIEEB HA BTOPbIE CYTKU
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Microorganism Repeat 1 Repeat 2

S. aureus

C. albicans

S. sobrinus

S. salivarius

Fig. 3 Study of antibacterial activity of medical adhesives on the third day
Puc. 3. ViccnepoBaHune aHTubakTepUanbHOM aKkTUBHOCTU MEANLMHCKUX KJTIEEB HA TPETbU CYTKU
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The results of the study on the 3" day are presented
in Tables 10-13.

Table 10. Diameter of growth inhibition zones
of S. Aureus (3" day)

Ta6nuuya 10. lnameTp 30H MHIMOBMPOBaHUSA POCcTa
S. Aureus (3-11 oeHb)

Substance
under
study

Diameter of zones

Initial data Average

8 | 10
4

7.750
5.125

Group 1

Group 2

o | O

6
6

w | ©
w | o

o> |

Group 3 10

Group 4

Table 11. Diameter of growth inhibition zones
of C. albicans (3™ day)

Ta6nuua 11. lnameTp 30H TOPMOXEHUS pocTa
C. albicans (3-11 geHb)

Substance Diameter of zones

under

study Initial data Average
Group 1 - - - - - - - - -
Group 2 4 3 3 3 4 3 3 3 3.25
Group 3 4 3 3 3 4 3 3 3 3.25
Group 4 4 3 3 3 4 3 3 3 3.25

Table 12. Diameter of growth inhibition zones
of S. Sobrinus (3™ day)

Ta6nuuya 12. lnameTp 30H NogaBsieHns pocta
S. Sobrinus (Ha 3-11 geHb)

Substance Diameter of zones

under

study Initial data Average
Group 1 - - - = =1=-1-1=- -

Group 2 10/10| 8 |6 |10 8| 8| 8 8.5
Group 3 -l -]l =-1=1=-1-1-1- -

Group 4 -l === -|-=-1-1- -
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Table 13. Diameter of growth inhibition zones
of S. Salivarius (3™ day)

Ta6nuuya 13. lnameTp 30H NogaBfeHns pocta
S. Salivarius (Ha 3-11 feHb)

Substance Diameter of zones

under

study Initial data Average
Group 1 - - - - - - - - -
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On the 3™ day, it is noted that antibacterial activity
is completely absent in all representatives of medical
glue, with the exception of samples of Group 2, which
retained a slight halo of antibacterial activity against
Staphylococcus aureus (Fig. 3).

DISCUSSION

During the study, a significant difference was noted
between the medical adhesives of the cyanoacrylic
group and the feracryl group. The adhesive based on
cyanoacrylic acid was more effective in relation to the
studied strains. Such differences indicate that when
performing surgical manipulations in the oral cavity us-
ing medical glue, preference should be given to the first
group of adhesives.

Ethyl cyanoacrylate glue has proven itself as a glue
capable of exerting pronounced local antibacterial ac-
tivity on opportunistic strains of microorganisms. Such
activity of the glue helps to reduce the likelihood of in-
fection of the wound surface of the donor area on the
palate and to ensure rapid and painless wound healing.

CONCLUSION

The study showed that all tested preparations have
an antibacterial effect. However, the highest and lon-
gest antibacterial activity against all studied strains and
in comparison, with the control group was demonstra-
ted by the glue based on ethyl cyanoacrylate.
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