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EVALUATION OF SARS-COV-2 VIABILITY ON EXPERIMENTAL SURFACES OVER TIME
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Infected SARS-CoV-2 virus occurs not only through contact with an infected person, but also through surfaces with wich the ilines has contacted. The problem of
preserving an infectious virus over time capable of infecting remains actual. We evaluated the SARS-CoV-2 viability preservation on different model surfaces over
time. Ceramic tiles, metal (aluminum foil), wood (chipboard), plastic and cloth (towel) were used as model materials. Assessment of the presence of SARS-CoV-2
RNA was carried out by quantitative RT-PCR. Viable virus was determined by tissue culture assay on 293T/ACE2 cells. It was found that the SARS-CoV-2 RNA
was detected on all studied surfaces for 360 minutes, but a significant decrease RNA by 1 log, ; copies/ml was detected after contact of the virus with cloth (towel).
While the viability of the virus was completely lost after 120 minutes. Type of experimental surface significantly affects viability preservation.
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OLIEHKA X)KN3HECINMOCOBHOCTU SARS-COV-2 HA SKCIMNMEPUMEHTAJIbHbIX
NMOBEPXHOCTSAX BO BPEMEHU

M. A. Hukunchoposa' B2, A. 9. Cusisun'?, E. B. LLinanosckas', H. A. KyasHewosa', B. A. I'yLuyH'?

T Hay4Hbli1 MccneaoBaTenbCKUii LEHTP anvaeM1onorin 1 Mukpobronori nmenn H. ®. famanen, Mocksa, Poccust
2 VIHcTUTYT BroopraHmdeckon xummm nmenn M. M. LLemskuHa n HO. A. O4mHHMKOBa, Mocksa, Poccus
3 MOCKOBCKMIA rocy0apCTBEHHbI yHBEpPCUTET UMeHn M. B. JTomoHocoBa, Mocksa, Poccust

3apaxeHune Brpycom SARS-CoV-2 NponcxoauT He TONbKO Npw HEMOCPEACTBEHHOM KOHTaKTe C MHMULMPOBAHHBIM HYEM0BEKOM, HO U 4Yepes MOBEPXHOCTH,
C KOTOpbIMK comnpukacancs 60nbHoN. Bonpoc coxpaHernst MHPEKLMOHHOro BMpyca, CrOCOBHOro 3apasnTb CryCTs BpeMmsl, 0CTaeTcst OTKPbITbIM. Llenbto
1ncenenoBaHna ObiNo U3yHnTb dKM3HECTOCOBHOCTb SARS-CoV-2 Ha pasdnnyHbiX MOAENbHbIX MOBEPXHOCTSAX C TedeHneM BpemMeHu. B kadectBe MofenbHbIX
mMatepuranoB OblN MCMONBL30BaHbI KepaMUHECKast MMTKa, MeTann (antomuHeBas donbra), aepeso (OCIT), nnacTvk v TkaHb (nonoTeHue). B xone nccnenoBaHns
nposoannu oueHKky Hammumns PHK SARS-CoV-2 metonom konndecteeHHor OT-MLP. XKnaHecnocobHOCTL BMpyca onpeaensnm Ha KnetodHon nuHum 293T/ACE2.
lMokaszaHo, 4to PHK SARS-CoV-2 npogosxkana [eTeKTMpoBathea cnycTd 360 MUH, HO 3HauuTensHOe cHkeHre PHK Ha 1 log,, konnia/mn o6HapyeHo nochne
KOHTaKTa BUpyca C TKaHbtO (MonoTeHuem). 2KN3HeCnoCobHbIN BUPYC MPaKTUHECKM MOMHOCTBLIO OTCYyTCTBOBaN HYeped 120 MuH. Ha »n3HecnocobHOCTb BUpYCca
3HAYMTENBHO BIMSIET TWMN 3KCMEPUMEHTANBHOW NMOBEPXHOCTU.
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Environmental surfaces are suspected to be contaminated with
the SARS-CoV-2 and are likely sources of COVID-19 transmission
[1]. The World Health Organization (WHO) has found that there is
still not enough scientific evidence of the viability of SARS-CoV-2
on inert surfaces. Scientific reports on the viability of SARS-
CoV-2 report that the virus can persist differently according to
the surface, from hours to days. For example, the SARS-CoV-2
is stable on glass, stainless steel, cardboard, and copper with
durations detected up to 84, 72, 24, and 4 h, respectively [2].
However, the fact that the virus is present on the surface
does not mean that the surface itself is dangerous and can

become a source of infection [3, 4]. At the same time, there is
data showing that SARS-CoV-2 is transmitted between people
by touching surfaces that have recently been in contact with
COVID-19 patients (coughing or sneezing), and then directly
touching the mouth, nose or eyes [5, 6].

Other studies show that after a 3-hour incubation the
infectious virus is not detected on the paper for printer and
napkins or on treated wood and cloth in one day. In contrast,
SARS-CoV-2 was more stable on smooth surfaces. Thus 39
non-infectious samples were positive, which indicates that
non-infectious viruses could still be detected [7].
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Fig. 1. Stability of SARS-CoV-2 on model surfaces under different conditions. Various experimental surfaces were inoculated with 0,4 x 10° TCID, /ml SARS-CoV-2 and
incubated at room temperature. At indicating time points the virus were eluted and residual virus was detected by (A) gRT-PCR or (B) viable virus titer was determined

by tissue culture assay on 293T/ACE2 cells.
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Therefore, our study is paid to the types of surfaces that
are most common around us and can pose a risk in terms of
transmission of the SARS-CoV-2. We also compare the viability
of the virus on different surfaces over time using quantitative
RT-PCR and cell culture.

METHODS

Modeling of the SARS-CoV-2 in time viability preservation upon
contact with five model materials was carried out in laboratory
controlled experimental conditions, steady relative humidity (55-
60%) and temperature (22-24°C). The most common materials
including ceramic tile, metal (@aluminum foil), wood (chipboard),
plastic, and cloth (towel) had been used. SARS-CoV-2 strain
PMVL-3 (GISAID: EPI_ISL_470897) was isolated from naso/
oropharyngeal swab and propagated on Vero E6 cells (ATCC
CRL-1586). A 15 pl of viral culture the SARS-CoV-2 (containing
0,4 x 10° TCID,/ml) was pipetted on a surface (~ 1.5-2 cm?) of
each material in quintuplicate. Groups of sample material and
virus control were incubated for 0 min, 15 min and 30 min (wet
surface) or 120 min and 360 min (dried at room temperature).
After virus exposure, the virus was eluted from the experimental
surface with 200 pL of PBS.

Assessment of the presence of SARS-CoV-2 RNA
was carried out by quantitative RT-PCR. Viable virus was
determined by tissue culture assay on 293T/ACE2 cells and
virus titer was calculated using the Reed and Muench method.
The data was processed in the GraphPad Prism 7 software
and analyzed using the ANOVA Kruskal-Wallis test. Differences
were considered statistically significant at p < 0.05.

RESULTS

According to the results of the experiments, it was found that
SARS-CoV-2 RNA is detected on all experimental surfaces.
Significant reduction of 0.5 log,, copies/ml SARS-CoV-2 RNA
was observed upon contact of the virus with wood (chipboard)
for 15 min, as well as on 1 log,, copies/ml SARS-CoV-2 RNA
on contact with metal and plastic, after 15 min and 30 min
respectively. However, in all eluates from experimental materials
at both 120- and 360-minutes exposure were detected a high
level of SARS-CoV-2 RNA (Fig. 1A). A significant reduction by
1 log,, copies/ml of SARS-CoV-2 was noted after exposure for
6 h on a cloth (towel) sample. But, in general, the amount of
SARS-CoV-2 RNA was stably high in all kinds of surface and
did not differ from virus control (sample not in contact with the
material).

Determination of the infectivity of SARS-CoV-2 after contact
with model materials on 293T/ACE2 cells showed a sharp
decreased viability of SARS-CoV-2 after 120 min (Fig. 1B). The
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