Anti-mikrobialoWQs/Cu/WOsparklajumu modificésana

V. Vibornijst,M. Zubkins, E. Strods?,1. Aulika', A. Sarakovskis!, K. Kundzins',J. Puranst, A.
Zajakina?, Z. Rudevica? K. Korotkaja?

YLatvijas Universitates Cietvielu fizikas institiits

’Latvijas Biomedicinas pétijumu un studiju centrs

legiitie WOs/Cu/WOs tris slanu parklajumi uzrada augstu anti-mikrobialo efektivitati.
Inhibgjosais efekts ir pieradits gan uz Gram-pozitivam, gan Gram-negativam bakterijam,
uzradot to koloniju veidojoSo vienibu skaita samazinasanos >5 logaritmiskam pakap&m.
Testos ar apvalkoto RNS virusu infekcijas dalinu skaits samazinajas 10° reizes. Tomeér
parklajumiem tika konstatéta zema fizikali-kimisko ipaSibu stabilitate. Lai to novérstu, ka ari
uzlabotu parklajumu optiskas ipasibas un elektrovaditsp&ju tika varicti parklajumu slanu
izgatavoSanas parametri un to biezumi. Vaditsp&jas izmainu dinamika un optisko Tpasibu
mérijumi tika izmantoti stabilitates noveértéSanai. Konstatésts, ka parklajumi saglaba savas
pasibas inerta atmosfera. Pamatojoties uz Siem datiem tika variéts argja WOs slana blivums
un biezums. Stabilakais WO3/Cu/WQ;3 parklajums (100/20/100 nm), kurs tika izgatavots pie
0.67 Pa spiediena uzradija bakteriju log pakapes samazinasanos >5 un 108 reizes viralo dalinu
samazinasanos virusa gadijuma. Optisko ipasibu uzlaboSanai tika izmantota modeléSana.
Pamatojoties uz modela datiem tika izgatavots parklajums ar biezuma strukttiru 45/15/75 nm,
kur§ uzradija =60% pie 550 nm. Argja WO; slapa blivuma palielindSanas rezultata
samazindjas parklajuma anti-mikrobiala efektivitate. Ta ir vienada ar 1-1.5 log reduction
pakapi bakteriju gadijuma.
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The obtained WO3/Cu/WO3 three-layer coatings show high antimicrobial efficiency. The
inhibitory effect has been evaluated with both Gram-positive and Gram-negative bacteria,
coating application causing a decrease in the number of colony-forming units (CFU)in ml by
>5 log reduction rate. In case oftesting with enveloped RNA virus MS2, the number of
infection particles decreased 10° times. However, the coatings were found to have low
physico-chemical stability. In order to improve stability, optical properties and electrical
conductivity of the coatings, the preparation parameters of the coating layers and their
thicknesses were varied. Conductivity change dynamics and optical property measurements
were used to assess stability. It has been established that the coatings retain their properties in
an inert atmosphere. Based on these data, the density and thickness of the outer WO3 layer
was varied. The most stable WO3/Cu/WOs3 coating (100/20/100 nm) fabricated at a pressure
of 0.67 Pa showed bacteria colony-forming units in ml log reduction rate >5 and 10° viral
particle reduction for MS2 virus. Modeling was used to improve the optical properties. Based
on the model data, a coating with a thickness structure of 45/15/75 nm was prepared, which
showed a higher visible light transmission of ~ 60% at 550 nm in compare of previous
samples. As a result of increasing the density of the outer WO3; layer, the anti-microbial
efficiency of the coating decreased. It is equal to 1-1.5 log reduction of bacteria CFU.



