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One-minute summary 
 The authors tested the stability of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-

2) under controlled conditions on six surface types. 

 Viral recovery from the surfaces declined exponentially on all surfaces over time. 

 Infectious virus on stainless steel, glass and polymer banknote was: 

 detectable at 28 days (d) at 20°C and 7 d at 30°C 

 undetectable at 48 hours (h) at 40°C 

 Infectious virus on paper banknote was: 

 detectable at 28 d at 20°C and 21 d at 30°C (<1 log recovered at 14 d and 21 d) 

 undetectable at 48 h at 40°C 

 Infectious virus on vinyl was: 

 detectable at 28 d at 20°C and 3 d at 30°C 

 undetectable at 48 h at 40°C 

 Infectious virus on cotton was: 

 undetectable after 14 d at 20°C (most reduction after inoculation) and after 48 h at 40°C 

 detectable for 3 d at 30°C 

 At 40°C, a >4 log reduction of infectious virus was seen on all surfaces at 24 h post-inoculation. 

 The authors conclude that infectious SARS-CoV-2 survives on non-porous surfaces for at least 
28 days at 20°C and 50% relative humidity in the dark. 

 There was a 90% reduction in virus titre by 10 d post-inoculation at 20°C on all surfaces. 

Additional information 
 The authors used a virus stock concentration of 4.97 x 107/mL diluted in an organic matrix (to 

mimic body secretions) to inoculate surfaces. The authors believe this amount of virus may be 
present in some patients with high viral loads. However, this concentration is at least 2 logs 
higher than that used in another study1 which reported shorter survival times. 
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 The researchers inoculated surfaces at 50% relative humidity at 20°C, 30°C and 40°C in the dark. 
Virus recovery for each surface type was done in triplicate at each temperature at a fixed 
schedule. 

 Calculated time to achieve a 90% reduction in titre (D-values) and calculated time to achieve a 
50% reduction in titre (half-life) at different temperatures for the 6 surface types were: 

 20°C: paper notes: 9.13 d (2.74 d); polymer notes: 6.85 d (2.06 d); vinyl: 6.34 d (1.91 d); 
glass: 6.32 d (1.90 d); stainless steel: 5.96 d (1.80 d); cotton: 5.57 d (1.68 d) 

 30°C: paper notes: 4.32 d (32.7 h); polymer note: 2.04 d (14.7 h); stainless steel: 1.74 d 
(12.6 h); cotton: 1.65 d (11.0 h); glass: 1.45 d (10.5 h); vinyl: 1.40 d (10.1 h) 

 40°C: vinyl: 9.90 h (3.0 h); glass: 6.55 h (2.0 h); paper note: 5.39 h (1.6 h); stainless steel: 
4.86 h (1.5 h); polymer note: 4.78 h (1.4 h). D-value could not be calculated for cotton as 
no infectious virus was detected at 24 h post-inoculation. 

 Z-values (temperature change to achieve a ten-fold change in the D-value) for surfaces types: 
cotton: 18.91°C; vinyl: 16.86°C; glass: 14.65°C; stainless steel: 13.62°C; polymer note: 13.02°C; 
paper note: 12.43°C. 

 The high viral inoculum in the suspension matrix, controlled temperature and relative humidity, 
lack of light and different types of cotton used in this study may account for the long survival 
times observed. 

PHO reviewer’s comments 
 As the authors acknowledge, the controlled environmental conditions of this study do not 

reflect real world conditions of varying ambient conditions (e.g., humidity, temperature, light 
and ultraviolet radiation). In addition, use and wear of surfaces that would likely affect viral 
survival and potential for transmission. However, as the virus can survive for a period on various 
surfaces, this study highlights the importance of diligent hand hygiene, and frequent cleaning 
and disinfecting of surfaces that are touched regularly. 
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