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UHCTpyMeHTanbHbIN MeTOoA, C ONTUYECKOU AeTeKuuen
ANA OUeHKU aHTUMUKPOOHOro noteHuMana matepuvarnos,
ncnonb3yemMbiX A9 MeAULMUHCKMX MacokK

H. B. Ayaumk

Hayu4Ho-npakmuyeckuli ueHmp auaueHsl, 2. MuHck, benapyck

Pestome

Uenb uccnedoeaHusi. ONTMMM3NPOBaTb NapaMeTpbl TECTUPOBAHUSI aHTUMUKPOBHOW akTUBHOCTU MOAMMULIMPOBAH-
HbIX HETKaHbIX MaTepuaros, UCMOMNb3yeMbIX ANA U3rOTOBNEHUS MEOMLUMHCKMX Macok, B OTHOLLUEHUN CaHUTapHO-Mo-
Ka3aTenbHbIX MUKPOOPraHN3MOB M MPOBECTUN KONMUYECTBEHHYIO OLEHKY MX aHTMMUKPOOHOro moTeHuuana MeTo4oM C
OMNTUYECKON OeTEKUUEN.

Mamepuanbl u memo0dbl. OLeHKY aHTUMMUKPOBHOro noTeHumMana NnpoBOAUIW, MOAENMPYS NPSMOWN KOHTaKT matepu-
ana ¢ aHTUMMKPOOHBIM UMNPErHMPOBaHMEM B YCMOBUSX in Vitro METOAOM C ONTUYECKOW AeTeKuMen Ha OCHOBaHWK
npeanoXeHHOro Mapkepa TS — BPeMEHU JOCTWKEHNS MOMYNALMM MUKPOOPraHNM3MOB CTaLMOHapHOW (hasbl pasBuTUS
B YCMOBUAX NEPUOSNYECKOTO KynbTUBUPOBaHNS. AHTUMUKPOGHBIN NOTEHLMAN paccymTbiBanu nNo NpeanoxeHHom dop-
MyIie 1 OLeHMBanu B COOTBETCTBMU C 0BOCHOBaHHOW KONMYECTBEHHOW LLKanoWn.

Pe3ynbmambi. B nabopaTopHbIX YCIOBUSX ONTYMU3NMPOBaHbI MapameTpbl TECTUPOBAHUSI aHTUMUKPOOHON akTUBHOCTU
HeTKaHbIX MaTepuarnos ¢ aHTUMUKPOGHOM 06paboTKon oKcMAOM LmHKa (ZnO) ¢ UCMOMb30BaHNEM MHCTPYMEHTabHOro
mMeToAa C ONTUYECKOWN AeTeKumen. YCTaHOBMEHO, YTO Matepuar, nofyYeHHbIVi C UCMOMb30BaHNEM 3NEKTPOHHO-MyYe-
BOrO HanbINEeHNs 13 akTUBHOM ra3oBou dasbl, NPOAEMOHCTpupoBar 6onee BbipaXXeHHbIN aHTUMUKPOOHBIV noTeHuuan
(AMP) B OTHOLLEHMM MPOTECTUPOBAHHBIX WTAaMMOB Staphylococcus aureus No CpaBHEHWUIO C MaTepuanom, nonyyeH-
HbIM NyTEM UMMpPErHnpoBaHusa wet chemistry 3 pactesopa B Bakyyme.

3aknrodeHue. PazpabotaH MHCTPYMEHTanbHbIN METOA C ONTUYECKOW AeTeKumMen Ans KONMYeCTBEHHON OLEHKM aHTu-
MMUKPOBHOro moTeHumana HeTkaHbix Matepuanos. OB0oCHOBaH KpuTepranbHO 3Ha4MMbIN Mapkep TS (Bpems JoCcTuxe-
HMSA nonynsuMer MUKPOOPraHN3MOB CTaLMOHAPHON pasbl PasBUTUS B NEPUOANYECKON CUCTEME KyNbTVBMPOBaHWS),
npeanoxeHa QUCKPETHAs LKarna OLUeHKN aHTMMUKPOBHOro noteHumnana.

KniouyeBble cnoBa: macku meduyuHcKue, mecm-wmammbi, mecmuposaHue, aHmuMUKpObHbIt nomeHyuarn, MapKe-
Pbl, KpumepuarnbHas wkasna, ornmu4yeckue rnapamempsb|

KoHdnukT nHtepecoB. AsTop 3asBnsieT 06 OTCYTCTBUM KOH(IIMKTA MHTEPECOB.

UcTouHukn domHaHcupoBaHUsl. PaboTa BbiNonHeHa B pamkax Hay4Ho-WUCCrefoBaTenbckoii paboTbl «MpoBectu
MOAEnupoBaHue 1 paspabotaTe METOAWKY OLEHKMN aHTMMWKPOBHOrO MoTeHuMana HeTKkaHbIX NONMMEpPHbIX Matepua-
OB, MOANMULMPOBAHHBIX OPraHNYECKUMK 1 NONMMEP-HEOPraHNYECKMMUN MOKPbITUAMUY, aoroBop ¢ MHY «UHcTutyT
X“Mum HoBbix maTepuanos HAH Benapycu» ot 01.12.2021 r. NeX21Y3BI-030/01, B pamkax 3agaHus «CosfnaHvne mo-
ANULMPOBaHHBIX OpraHUYeCKUMM 1 NONMMEpP-HEOPraHNYeCKUMU NOKPLITUSIMU BOFTOKHUCTBIX MaTepuarnos pasnnyHoro
hbyHKLMOHANbHOIO HasHaveHus» no gorosopy ot 15.11.2021 r. NeX21Y3bI-030 ¢ BP®®U KHT-Y36ekuctan Ne 'P
20220004 ot 05.01.2022 1.

Ona uutupoBaHua: [Oyouvk HB. WMHcTpymeHTanbHbIA METOA C ONTMYECKOW AeTeKuueid Ans OLEHKU aHTUMK-
KpoOHOro noTeHuuana marepuanoB, UCMOMNb3yeMbIX ANs MEeOULMHCKUX Macok. [1pobrembl 300po8bs U 3KOmoauu.
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Instrumental method with optical detection
for evaluating the antimicrobial potential of materials
used for medical mask production

Natallia V. Dudchik

Scientific Practical Centre of Hygiene, Minsk, Belarus

Abstract

Objective. To optimize the parameters for testing the antimicrobial activity of modified non-woven materials used for
the production of medical masks against sanitary-indicative microorganisms and to quantify their antimicrobial potential
using a method with optical detection.
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Materials and methods. The antimicrobial potential was assessed by simulating a direct contact of the material with
antimicrobial impregnation under in vitro conditions by the method with optical detection based on the proposed marker
Ts — the time it takes for a population of microorganisms to reach the stationary phase of development under conditions
of periodic cultivation. The antimicrobial potential was calculated according to the proposed formula and evaluated in
accordance with a reasonable quantitative scale.

Results. In laboratory conditions, the parameters for testing the antimicrobial activity of nonwoven materials with
antimicrobial treatment with zinc oxide - ZnO - using an instrumental method with optical detection have been optimized.
It was found that the sample obtained using electron beam spraying from the active gas phase demonstrated more
pronounced antimicrobial potential of AMP against the tested strains of Staphylococcus aureus compared with the
sample obtained by wet chemistry impregnation from a solution in vacuum.

Conclusion. An instrumental method with optical detection for quantitive assessment of the antimicrobial potential
of nonwoven materials has been developed. The criterion-significant marker Ts (the time it takes a population of
microorganisms to reach the stationary phase of development in a periodic culture system) has been substantiated,
and a discrete scale for assessing the antimicrobial potential has been proposed.

Keywords: medical masks, test strains, testing, antimicrobial potential, markers, criteria scale, optical parameters
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3aBUCUT OT UX paamepa, Popmbl, MOPAONornm, co-
cTaBa 1 cTabunbHOCTM HaHo4acTuy, [9].

OpHako cTaHOapTU30BaHHbIA MHCTPYMEHTAlb-
HbI METOA OLEHKN aHTUMUKPOOHLIX CBOMCTB Ma-
TEpUanoB M XMMUYECKUX KOMMOHEHTOB U CMeceMn
Ons UX VMMMOPErHMpoBaHUS B HacCTOsILLEe BpeMs

BBeneHue

[Ona obecneyeHnss BesonacHOCTM B npouecce
OKasaHWsl pasnyHbiX BMOOB MEAULIMHCKOW MOMO-
LM, Npu pabote ¢ nNaTtoreHHbIMU BronornYyecknMm
areHTamMmy nepcoHanoM W MnauueHTamn KChosb3ay-
IOTCA CpeacTBa MHOMBUAYASIbHOW 3aliuTbl, NO3BO-

nswowme pewartb nNpobnembl NPOUNaKTUKA BHY-
TPUBOMBHUYHBIX MHMEKUUA W NpesynpexneHns
Npon3BoACTBEHHO-00YCIOBNEHHbIX  3aboneBaHui
MeaunumHckux pabotHukos [1-3]. MonunponuneHo-
Bble HEeTKaHble maTtepuanbl siBASHTCS Havbonee
pacnpoCcTpaHEHHOW OCHOBOW ANS CO34aHusa pas-
NNYHBIX CPEACTB MHAMBUAYANbHON 3aLnTbl (Macku,
pecnvpaTtopHble unstTpbl U Ap.). Ona npyaaHus
nonMMepHbIM  MaTepuanam aHTubakTepuanbHbIX
CBOWICTB WCMONb3YKTCA pasfuyHble TexHonorude-
ckue nopxodbl. Tak, MpMMeHeHne HaHo4acTuy, Me-
TanmnoB, B YaCTHOCTW UUWHKa (Zn) U OKCcMAa uUMHKa
(ZnO), B kavecTBe aHTUbBaKTEpUanbHOro KOMMO-
HeHTa B COCTaBe MOAUMUUMPYIOLWLMX CPEACTB U
MOKPbITUI ABMSIETCS BECbMa NepCrnekTuBHbIM [4—9].
Bnarogaps aHTMbakTepuanbHOW akTUBHOCTU B OT-
HOLLEHMM psifja FPaMMoNOXUTENbHBIX U FPamMoTpu-
uaTtenbHbIX GakTepUin M HU3KOM LIMTOTOKCUYHOCTU
OHW YCMeLHO MPUMEHSIOTCA B LUMPOKOM CNEKTpe
obnacten, B TOM uucrne B aHTubakTepuanbHbIX
Ccrnosix Ans CpeactB WHAMBWMAYanbHOW 3alUUThI,
paHeBbIX MEPEBA30YHBLIX MaTepuarnoB, 3aliMTHOM
ogexnapbl. NMokasaHo, 4YTo BakTepuumaHbii addekT

oTcyTCcTBYeT. B psige paboT npuBegeHbl pesynb-
TaTbl OUEHKM aHTUMUKPOBHOro mnoTeHuuana ¢ uc-
nonb3oBaHMemM MeTodoB Auddy3um B arap U Me-
ToAa cepuiHbix passegeHun [10, 11]. HecmoTps Ha
NPOCTOTY W LOCTYMHOCTb, 3T METOAbl UMEIT psag
OrPaHNYEHUN: He ABMAIOTCA UHCTPYMEHTamnbHbLIMMU,
nokasaTenu BOCNpomn3BOAUMOCTM U NMOBTOPSIEMOCTH
B psge cnydaes He npesbiwatT 50 %, 4TO He co-
OTBETCTBYET TpeboBaHMAM Hagnexawen nabopa-
TOpHON NpakTukn — GLP; meTton auddy3un B arap
He MOXeT ObITb MCMOMb30BaH ANA OLEHKN aHTUMK-
KpobGHOro noteHumana rmapodoOHbLIX M MITOTHbLIX
NONMMMEPHbIX MaTepuarnos; pe3ynbTaTbl OLEHKU He
UMEIOT XOPOLLO 06O0CHOBAHHbLIX KpUTEpPUaribHbIX na-
pamMeTpoB U ABMAKTCA MOMYKONMYECTBEHHbIMM.

3agayen Hawen paboTbl Gbina onTMMMU3aums
napameTpoB 1 pazpaboTka UHCTPYMEHTarbHOro Me-
TO4a C ONTUYECKOW AeTeKUMeN AN KoNnMYeCcTBEHHON
OLEHKM aHTMMWUKPOOHOro noTeHumnana HeTKaHoro
Matepuana, UMNpPerHNPoOBaHHOIO HEOPraHNYeCKUM
KOMMOHEHTOM, MCMOMb3yeMOro Ansl U3roTOBMEHUS
MEeOMLMHCKNX MaCOK.
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LUenb uccnepoBaHus

OnTumMuMsMpoBaTb nNapameTpbl U paspaboTaTb
VIHCprMeHTaJ'IbeIVI MeTo C OMTUYECKOMN agetekunm-
en and KONMMYeCcTBEHHOMN OLEeHKN aHTl/IMl/IKpO6HOF0
noTeHuunarna HEeTKaHoro martepuana, MMmnperHnpo-
BaHHOIo HeopraHn4eCkMmMm KOMIMOHEHTOM, WCNOofib-
3yemMoro arnd n3rotoerneHna MmeaunumHCKMX Mmacok, B
OTHOLWUEHNUN CaHUTAPHO-MOKa3aTelibHbIX MWKPOOpP-
raHN3MOB.

MaTtepuanbl nu MmeToabl

O6bektamn  uccnegoBaHus  Gbinm obpas-
Ubl  MONMUMAPOMNWIEHOBOTO HETKaHOro  Martepuva-
na «AkBacnaH» C MOBEPXHOCTHOM MJIOTHOCTbIO
100 r/cM? OTeYEeCTBEHHOroO MNpPOM3BOACTBA, MO-
anduumpoBaHHele ZnO, C UCNONb30BaHUEM Me-
ToOa 9MNEeKTPOHHO-NYYEeBOrO HamnbIIEHUS W3 ak-
TMBHOW ra3oBon (hasbl (Matepuan 1) n Merogom
UMMNpPEerHnpoBaHusa Zn 13 pacteopa B Bakyyme wet
chemistry (matepuan 2). Matepuansl npegocTas-
neHbl MHY «UHCTUTYT XMMUK HOBLIX MaTepuanos
HAH Benapycu».

B paboTte wucnonb3oBanu u3onsTbl GakTepuin
cemencTtBa Staphylococcaceae: Staphylococcus
aureus LI 30-2021 wn Staphylococcus aureus
LI 21-2021, BblgeneHHbIE B XO4E U3y4eHnst MUKPOO-
HbIX Npodunen cpeacTs NHANBUAYANbHON 3aLUUTbI
nepcoHana nevyebHbIX CTaUMOHAPOB OpraHuM3auui
34paBooOXpaHeHns r. MmHcKka B BECEHHe-NeTHNI ne-
puog 2021 r. NpocnexnBaeMoCTb (PEHOTUMNYECKUX
CBOWCTB LUTAaMMOB B paboyer konnekummn pecnybnu-
KaHCKOro yHUTapHOro npeanpusatusa «HayvHo-npak-
TUYECKUI LIEeHTP MrneHbl» obecnevmBanach npowe-
OypOW KpuoxpaHeHus. M3onatbl 4EMOHCTPMpPOBanm
CTabUNBHOCTL KymNbTyparbHO-MOPONOrnYecknx u
BMOXMMMYECKUX NPU3HAKOB B NPOLECcCe MHOroKpaT-
HbIX MaccaXkew KynbTMBUPOBaHMS.

[un3anH MmoaenbHOro akcnepumeHTa. lNpose-
OEHO Mo 5 cepuin 3KCNEPUMEHTOB 4151 OLEHKN aHTU-
MUKPOBHOro noTeHumana matepmana 1 n marepua-
na 2. B kaxgon cepun aHTUMUKPOOBHbIA NOTeHumnan
n3yyanu B yCrnoBUsIX NPsIMOrO KOHTakTa obpasLoB
MaTepuanoB CO CTaHOApTM30BaHHOW CycneHsunen
TecT-kynbtyp. KynsTuBMpoBaHWe TecT-LUTaMMOB
nposogunu npu temnepatype 35-37 °C B Teuve-
Hue 18-30 4 0O AOCTMXKEHUA CTaunoHapHoOW dasbl
pocTa Ha ONTUMMU3UPOBaAHHOW cpede criefyloLle-
ro cocrtaBa: MSACOMNENTOHHbIA OyrnboH — 500 mm,
rmokoza — 10,0 r; CaCO,— 1,0 r; MgSO,— 0,2 T;
CaCl,— 0,02 r; FeCl,— 0,02 r; pacTBop MUKpPO3-
nemeHtoB 10 % — 0,01 mn Ha 1000,0 mn; pH —
7,2—7,4. VIHOKyNAUMO NPOBOAMIIM NMyTEM BHECEHUSA
CYCMEeH3NM MMUKpoopraHmamMoB (3 obbemMHbIX %) C
HayanbHoW KoHueHTpaumen 10° KOE/cm® B konbGbl
ob6vemom 500 cm?® ¢ 250 cm® cpepbl KynsTMBMPOBa-
HWS1 yka3aHHOro coctaBa. B ycnosusax cobnogeHns
npaBu acenTuKM B KONObl BHOCKMM 06pa3supbl MaTe-
puanos pasmepom 3,5 x 3,5 cM. KoHTponem crnyxu-

na nuTaTenbHasa cpefa C CycrneHanen TecT-lWramma
n obpasuom Martepuana 6e3 aHTUMUKPOOHOro no-
KpbITUSI Takoro e pasmepa. Bo Bpemsa akcnepu-
MEeHTa NPOBOAUIN N3MEPEHUSA ONTUYECKOW MIOTHO-
CTU KynbTypbl NyTem oT6opa 2 cm® B Hayane onbiTa
N Yepes Kaxabll Yac, cobniogas npaesuna acentu-
kn. MsmepeHus npoBogunu Ha cnekTpocoTome-
Tpe Hitachi U-5100 npu anuHe BonHbl A = 540 HMm,
AnunHa ontudeckoro nytm — 1 cMm. 3a oKoH4aTenb-
HblA pe3ynbTaT U3MEpPEeHUs NMPUHMManu cpegHee
apudmeTnyeckoe 3HaYeHne pesynsTaToB Tpex na-
pannenbHbIX U3MepeHui.

B pabote ncnonb3oBanu cpeactsa M3MepeHun
N ucnbiTaTenbHoe 00opyaoBaHWE, OOMKHbIM 06-
pa3oM MoBepeHHble N KanubpoBaHHblE B COOTBET-
ctBuu ¢ [12]. nsariH n npoBegeHne uccrneaoBaHui
cooTBeTcTBOBanu TpeboBaHvAM Haanexallen na-
OopaTopHON NPaKTUKM.

[na KonnyecTBEHHON OLEHKM aHTUMUKPOBHOIo
OeicTBUS BBeAEH TEPMUH «aHTUMUKPOOHbIN NOTEH-
unan» n obocHoBaH nokasatens AMP, paccuunTbl-
BaeMblIi no dopmyrne (1):

AMP = (Ts,— Ts,) / Ts, x100 %, (1)

roe Ts,— BpeMsi HacTynneHns cTauoHapHoM gasbl
B KOHTpOse Cc BHeceHneM obpasua matepuana 6e3
umnperHnposanuna Zn0, y;

Ts,— Bpemsi HacTynneHns ctauuoHapHon ¢oasbl B
onbITe ¢ BHECEHNEM 0bpa3La MmaTepuana ¢ umnper-
HupoBaHuem ZnO, u.

Mbl npegnaraem criefyroLLyto  KONMUYECTBEH-
HYlO WKany oueHkn AMP: meHee 25 % — cnabbii
aHTUMUKPOOGHBIM NoTeHuman; ot 25 0o 50 % — yme-
PEHHO BbIpaXXEHHbI aHTUMUKPOOHbBIN NOTEeHuMan;
o1 50 0o 75 % — BbIpaXeHHbIN aHTUMUKPOOHbIV MO-
TeHuman; 6onee 75 % — CUNbHbIA aHTUMUKPOOHbIN
noTeHumMan B OTHOLUEHUN TECT-LUTaMMa.

Pe3ynbraThbl M 06cyxaeHue

PaHee Hamu ObINO nokasaHo, YTO B npouecce
NCNoNb30BaHNsi MacoK MeOULUHCKMMU paboTHMKa-
MU MPOUCXOAUT 3HAYMTENbHOE U3MEHEHME WX MU-
KpOOGHOro craTtyca. YCTaHOBIeHO, 4To OuoHarpys-
Ka Macok MeOULUMHCKUX U3 HEeTKaHoro matepuana
0o ucnonb3doBaHna coctaensana < 20 KOE/r [13].
[Mocne ncnonb3oBaHWs B TeYEHME 2 Y AaHHbIN NOKa-
3atenb yeenuuunca go 255-1720 KOE/r, B otaens-
HbIX cry4Yasx gocturas 3HadeHus 6onee 4000 KOETT,
npu aTom GakTepumn cemencTBa Staphylococcaceae
poga Staphylococcus coctaenanu 6onee 65 %.
dPeHoTUNMYECKMe NPU3HAKM BblAENEHHbIX W30Ms-
TOB OEMOHCTPUPOBANN 3HAYMTENMbBHbIA NOTEeHUMan
arpeccuu, B 4acTHOCTWU MO MoKasaTensm MreHKo-
o6pasoBaHus, remonmaa, cnocobHOCTU K AnuTenb-
HOW MEpPCUCTEHLMKN, MoandmKaumm ¢akTopoB na-
TOFEHHOCTU W @aHTaroHUCTUYECKON aKTUBHOCTU, YTO
SBNSiIeTCsl  HebnaronpuaTHbBIM  MPOrHOCTUYECKUM
npusHakom [13]. lMoatomy npom3BOACTBO HeTKa-
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HbIX MaTepuanoB C 3adaHHbIMU aHTUMUKPOOHBIMY
CBOVICTBaMM SABMSETCHA BECbMA aKTyalnbHON U Hayu-
HO 3HAYMMOW 3afajveln, BKIHoYatoLWwen 1 pa3paboTky
CTaHOapTU30BaHHOrO MeToAa OLLEHKN aHTUMUKPOO-
HOro noTeHuMana MeaLUMHCKUX Macok.

OueHKka aHTUMUKPOOHBLIX 3QGEKTOB  XUMU-
4YeckMx 1 pumanydecknx akTopoB B yCIOBUSX MO-
OErnbHOro aKcnepuMeHTa MOXET NPOBOAUTLCH C UC-
nonb3oBaHneMm psiga apdeKTUBHBLIX OMoMapKkepoB
(KynbTypanbHbIX,  TUHKTOpUanbHO-Mopdornoruye-
CKMX, METabOoNMYECKMX, OUHAMUYECKMX K Op.), 0Ob-
€KTMBHO OTpaXaloLmnx XapakTep M BbIPaKEHHOCTb
ouonornyeckoro gencreua [14—16].

Mpun paspaboTke MHCTPYMEHTaNbHOro onTu4e-
CKOro MeTofa B KayeCTBe KpuTepuarbHO 3Ha4YMMOro
napameTtpa uenecoobpasHO UCNOMNb30BaHWE Map-
Kepa BPEMEHW HACTYMneHus1 CTaumoHapHon dasbl
pasBuUTMS MOMNynsiLMn B NEPUOANYECKON KYrbType,
4YTO MOXET ObITb OLIEHEHO MO OMTUYECKOW MITOTHO-
CTU CyCNeH3nn MUKpoopraHnsmos [14].

B xope paspaboTkm meToga Obina onpegene-
Ha onTUMarnbHasi TEXHOMOMMSA MPOBEAEHUSA TECTU-
poBaHusl, KOTOpasi BKM4Yana crneaywoolme aTtansbi:
nogbop TeCcT-MUKPOOPraHM3MOB WM MOArOTOBKa pa-
boyen KynbTypbl; MOArOTOBKa OMTMMMW3UPOBAHHOWN
cpenbl KynbTUBMPOBAHWS; MHOKYNMPOBAHWE Cpefbl
KyNbTUBMPOBAHUS  OMTUMU3MPOBAHHOIO COCTaBa
TecT-lwtaMMaMyM 40 ONTMManbHOW KOHEYHOWM KOH-
LeHTpaumm B konbax B obbeme 25-50 mr; 9KCMOoHK-
poBaHVe HeTKaHbIM MaTtepuanoM; UHKyOrpoBaHune
npv oNTMMarbHbIX NapamMeTpax.

Mpexge Bcero, Obina npoBegeHa onTUMM3a-
LMsi cocTaBa cpep, KyNbTMBUPOBaHUS anst 6akTepuii
cemencTtBa Staphylococcaceae, saBnsAOLWLMXCA OC-
HOBHbIMM KOHTaMWHaHTaMyM Macok B Mpouecce KX
ncnonb3oBaHus. Mbl UCXOAMAM U3 TOTO, YTO XMMMU-
YeCKMIM cocTaB NuUTaTenbHbIX cpeq JormkeH obecne-
YNTb HOPMAasbHOE Pa3BUTUE TECT-KYNbTYpPbl, HO NpU
3TOM He JOMMKEH MacKMpoBaTh MHIMBbMpytoLLiee aen-
cteue. Cpena gomkHa 6bITb Npo3payHa, becuseTHa

(nnn cnerka okpatleHa), 4To Hanbonee xapakTepHoO
AN MONycUMHTETUYECKMX cpend. Hawwm mnccneposa-
HUSA nokasanu, YTo Npu pocTe TecT-LTaMMOB MU-
KpOOpraHn3mMoB Ha MOMHbIX cpefax MHrmbupytoLlee
OelicTBUe MposBNsAeTCA He B MOMHOW Mepe, a Tak-
K€ MOXEeT MPUBECTU K SIBMEHUI0 uaykcuu, Korga
pasBuTME MONynsAuMM TEeCT-LUTaMma OnMCbIBAETCH
He Knaccuyeckon S-o06pas3Hov KpuBOW, a uUMeeT
aTUNMYHY0 OpPMYy C OOHOW UNN HECKONbKUMU Me-
pexooHbIMU  (BPEMEHHbIMK) CTauuoHapHbiMu  dha-
3amu. B Takom cnyyae ncnonb3oBaHue nokasatens
Ts (cTaumoHapHasa ¢as3a) B KayecTBe Mapkepa
oLeHKn ByoeT Henpuemnemo [17].

MokasaTenb pH cpen ANs KynbTUBUPOBaHMS
coctaBun 7,2-7,4, 4to SBNSAETCA ONTUMAarbHbIM
AN NpoBeAeHNs KONMYeCTBEHHOM oLleHku. bydep-
Has eMKOCTb ONTUMU3NPOBAHHOW Cpebl MO3BOSIS-
eT nogdepxuBaTb 3HadyeHve pH B onTumanbHOM
OuanasoHe 7,2-7,4 B Te4yeHUe KynsTUBMPOBAHUS
TecT-kynetyp [18].

Mpyn onTumusauum napameTpoB MNpoBeaeHUs
TecTa BbIFBEHO, YTO ONTUMArbHbIM SABMSETCH U3-
MEpEeHne ONTUYECKON MITIOTHOCTU aHanMTUYEeCKOro
MaTepuana, cogepXallero CycrneHsmio TecT-LuTam-
MOB Gaktepun cemenctBa Staphylococcaceae B
KoHUeHTpauun 10-10% KOE/cM®, Ha nuTaTenbHow
NOMNyCMHTETMYECKON COMEBON cpede npwu AnvHe
BOMnHbl A = 540 HM 1 AnvHe onTudeckoro Nyt 1 cMm.
lMokasaHo, YTO U3MepeHne ONTUYECKOW MIOTHOCTU
npv anvHe BomnHbl A = 540 HM Gbino Hanbonee on-
TMMarnbHbIM. [py 3TOM Bpems HacTynneHus ctaum-
OHapHoW hasbl NoONynNAUUK pasnuyanocb Ans may-
YeHHbIX U30MNATOB TECT-KYMbLTYP.

padhmkn passuTMa nonynaumMm TecT-LWTaMMOB
B YCITOBUAX 3KCMO3MLIMM HETKAHbIMX MaTepuanamMmm
npencTaBrieHbl Ha pyUcyHkax 1 m 2.

Pesynbratbl OUEHKM aHTUMUKPOOHBLIX MOTEH-
LMarnoB HeTKaHbIX MaTepuarnoB NpeacTaBrfeHbl B
Tabnuue 1.

Tabnuuya 1. Pesynbmambl ouyeHKu rnoka3amensd AMP HemkaHbix Mamepuanog Ha b6akmepuasibHble
mecm-wmammsbi Staphylococcus aureus (X £ 6, n = 15)
Table 1. Results of the assessment of the AMP parameter of nonwoven materials in Staphylococcus aureus

bacterial test-stains (X £ 6, n = 15)

Mokasatenu
Martepuan OueHka
Ts1 (KoHTpOnb) Ts2 AMP
Staphylococcus aureus LI 21-2021
Matepuan 1 18+0,54 28,0+1*y 56 % BblpaxeHHbIN aHTVUMUKPOBHBIN NoTeHuman
Matepuan 2 18+0,54 240+ 1"y 33 % YMepeHHO Bblpa)KeHHbIN aHTUMUKPOOHbIV NoTeHUMan
Staphylococcus aureus HC 30-2021
Matepuan 1 16,8 +0,54 22,0+0,5% 4 31 % YMepeHHO BbIPaXKeHHbI aHTVUMUKPOOHBIV NoTeHuman
Marepuan 2 16,8+ 0,54 206 £1*y 23 % Cnabbli aHTUMUKPOOHbI NoTeHuman

* Cmamucmuyecku 3Ha4umoe pasnu4due cpedHuUx 3Ha4eHull 8 orbime u koHmpore (p < 0,05)

143



HOBbIE TEXHOJTIOIMNK

/I NEW TECHNOLOGIES

2022;19(2):140-146

Mpobnembl 30opoBes 1 akonorun / Health and Ecology Issues

D540

10

15

25

20 30 35

Bpemna,yac

——— HOHTpONb

— = maTepuan 1

« ds = METEpWan 2
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Figure 1. Charts of the development of S. aureus HC 21-2021 stain populations in the presence of nonwowen material samples 1 and 2
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Figure 2. Charts of the development of S. aureus HC 30-2021 stain populations in the presence of nonwowen material samples 1 and 2

CrtaHOapTHble OTKIIOHEHUS W3MEPEHUN G CO-
ctaBnsanm 2,8-4,2 %, 4To SBNSETCS NpUemIiemMbiM
A5 NonyyYeHns JOCTOBEPHbIX pPe3ynbLTaToB B yCIo-
BMSX BHYTpuriabopaTopHOro TECTUPOBaHUS.

YcTaHoBneHo, 4Yto matepuan 1 (metog anek-
TPOHHO-Ny4eBOro HanbiieHnsa ZnO u3 akTUBHON
rasoBov ¢asbl) NpoAeMOoHCTpupoBan 6Gonee Bbl-
Pa)eHHbI aHTUMWUKPOOHLIN noTeHuman (AMP)

B  OTHOLIEHUN MNPOTECTUPOBAHHBIX  LUTAMMOB
Staphylococcus aureus nNo cpaBHEHMIO C MaTepua-
nom 2 (MeToa umnperHnpoBanusa Zn wet chemistry
13 pacTteopa B Bakyyme). Heobxogumo Takke nog-
YEpPKHYTb, YTO TECT-LUTAaMMbl NMPOSIBUMM Pa3fNNYHYHO
YYBCTBUTENBHOCTb / YCTOMYMBOCTb K BO3OENCTBUIO
WMMNPErHNPOBAHHOTO HETKaHOro Martepwana, um-
nperHMpoBaHHoro Guoungamm Ha ocHoBe ZnO. Tak,
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wrtamm Staphylococcus aureus LI 30-2021, gns
KOTOPOro paHee Obinv NoaTBEPXKAEHbLI BbICOKME MO-
KasaTenun cnocobHOCTN kK 06pa3oBaHM0 OMOMNIEHOK,
Bblpa@)X€HHbIE TEMONUTMYECKas W neuuTMHa3Hasi
aKTUBHOCTU, CMOCOOHOCTb K ANUTENbHOW Nepcu-
cTteHumu, 6onee yem B 1,3-1,7 pasa 6bin Gonee
YCTOMYMB K BO3AEWUCTBMIO Guoumaa, 4To 3aBUCENO
Takke OT TEXHONOrMM MoandurkaLumm HeTKaHbIX Ma-
Tepuanos.

3akntoyeHue

|-|OKa3aH0, YTO U30NATbl YCITOBHO-NATONEeHHbIX
MUWKPOOPraHn3mMoB, BblOENEeHHbIX U3 00beKkToB cpe-
abl obuTaHuga yenoBeKa, ABNAKTCA C-)de)eKTVIBHbI-
MW TecT-mogendmMm And OueHKU aHTVIMVIKpO6HOl7I

aKTMBHOCTM HETKaHbIX MaTepuanos, WMMPErHu-
poBaHHbIX Guoumgamm Ha ocHoBe ZnO. Vcnornb-
30BaHMEe B MOAENIbHOM 3KCMEpPUMEHTE U30MATOB
MUKPOOPraHM3MOB, BbIAENEHHbIX W3 MNPUPOLHON
cpenbl, paclimpseT apceHan nabopaTtopHbiX MeTo-
O0B 1 MNO3BOMSET NOfy4nTb Gonee nosmHy n oob-
E€KTVBHYIO OLIEHKY aHTMMMKPOOHOro noTeHumana,
ONTUMM3MPOBAaTb TEXHONOMMIO N3rOTOBMEHNST MOAM-
mumpoBaHHbIX MaTtepuanos. [1pn 3ToM 130n4aThbl C
Hanbornee BbIpaXXeHHbIM KOMMIIEKCOM MOoTeHuuana
MaToOreHHOCTN, TaKMMK Kak reMonuTuyeckas u re-
UMTMHA3Has aKTMBHOCTU, BbIPaXXeHHble (aKTopbl
nepcucTeHumn, crnocobHocTb obpasoBbiBaTb GUO-
nneHkn, 6N Hanbonee yCTOMYMBLI K OENCTBUIO
ovoumaos Ha ocHoBe ZnO.
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