
The Lancet Ar,cle “Stability of SARS-CoV-2 in different environmental condi,ons” 

A simple explana,on of the document. 

SARS-CoV-2 at different temperatures 

At 4°C, a@er 14 days around 90% of the virus is s,ll ac,ve and infec,ous.  At 70°C it is inac,ve a@er 
5 minutes. 

SARS-CoV-2 on different fabrics and surfaces 

All materials were tested at average room temperature of 22°C and 65% humidity. 

5 micro litres of virus culture was pipeMed on to each surface and le@ for the ,me period indicated 
in the chart. 

They soaked, or washed, the virus culture from the surfaces back into a flask for 30 minutes before 
tes,ng for traces of the virus.  So, this detec,on method (rinsing and reclaiming) doesn’t 
necessarily reflect the poten,al to pick up the virus from casual contact. 

Paper 
Nothing detectable a@er 3 hours. 

Cloth (unspecified) 
Nothing detectable a@er 48 hours 

Wood 
Nothing detectable a@er 48 hours 

Glass 
Nothing detectable a@er 4 days (96 hours) 

Bank notes 
Nothing detectable a@er 4 days (96 hours) 

Plas,c 
Nothing detectable a@er 7 days (168 hours) 

Stainless Steel 
Nothing detectable a@er 7 days (168 hours) 

Mask, Outer Layer 
Virus s,ll detectable a@er 7 days (168 hours) 

This supports the idea that masks should be regularly rotated/replaced and why strict hand 
washing protocols should be adhered to when removing or a@er touching a mask. 



Disinfectants and Hand Soap 

Tested by adding 15 micro litres of SARS-CoV-2 culture to 135 micro litres (ra,o 1:9) of various 
disinfectants at working concentra,on (suggested mix of disinfectant to water).  No infec,ous virus 
could be detected a@er 5 minutes at room temperature, with the excep,on of hand soap.  The 
virus appears to be very stable in a favourable environments but is undetectable a@er disinfec,on. 

Disinfectants tested - 
Bleach; Hand soap; Ethanol (alcohol); Povidone-iodine (eg. Betadine); Chloroxylenol (eg. DeMol); 
Chlorhexidine (o@en used in healthcare cleaning & also used in mouthwash; Benzalkonium 
chloride (used in healthcare cleaning). 

Hand soap 
It should be noted that hand soap deals with the virus in a different way - by disrup,ng the lipids in 
the virus membrane, effec,vely ‘disassembling’ the virus. 

Two useful ar,cles explaining why washing hands with soap and water is preferable to using 
alcohol-based gels - 
hMps://www.independent.co.uk/news/science/coronavirus-soap-wash-hands-covid-19-
a9406731.html 
hMps://www.theguardian.com/commen,sfree/2020/mar/12/science-soap-kills-coronavirus-
alcohol-based-disinfectants 



Supplementary appendix
This appendix formed part of the original submission and has been peer reviewed. 
We post it as supplied by the authors. 

Supplement to: Chin A W H, Chu J T S, Perera M R A, et al. Stability of SARS-CoV-2 in 
different environmental conditions. Lancet Microbe 2020; published online April 2. 
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(22°C). Additionally, we also found 
that SARS-CoV-2 is extremely stable 
in a wide range of pH values at room 
temperature (pH 3–10; appendix p 
1). Overall, SARS-CoV-2 can be highly 
stable in a favourable environment,4 
but it is also susceptible to standard 
disinfection methods. 
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desired time-points were immediately 
soaked with 200 µL of virus transport 
medium for 30 mins to elute the virus.  
Therefore, this recovery of virus does 
not necessarily reflect the potential to 
pick up the virus from casual contact. 
No infectious virus could be recovered 
from printing and tissue papers after 
a 3-hour incubation, whereas no 
infectious virus could be detected from 
treated wood and cloth on day 2. By 
contrast, SARS-CoV-2 was more stable 
on smooth surfaces. No infectious 
virus could be detected from treated 
smooth surfaces on day 4 (glass and 
banknote) or day 7 (stainless steel and 
plastic). Strikingly, a detectable level of 
infectious virus could still be present 
on the outer layer of a surgical mask on 
day 7 (~0·1% of the original inoculum). 
Interestingly, a biphasic decay of 
infectious SARS-CoV-2 could be found 
in samples recovered from these 
smooth surfaces (appendix pp 2–7). 
39 representative non-infectious 
samples tested positive by RT-PCR3 
(data not shown), showing that 
non-infectious viruses could still be 
recovered by the eluents. 

We also tested the virucidal effects 
of disinfectants by adding 15 µL of 
SARS-CoV-2 culture (~7·8 log unit of 
TCID50 per mL) to 135 µL of various 
disinfectants at working concentration 
(appendix p 1). With the exception of a 
5-min incubation with hand soap, no 
infectious virus could be detected after a 
5-min incubation at room temperature 

Stability of SARS-CoV-2 
in different 
environmental 
conditions
We previously reported the detection 
of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) in 
different clinical samples.1 This virus 
can be detected on different surfaces in 
a contaminated site.2 Here, we report 
the stability of SARS-CoV-2 in different 
environmental conditions. 

We first measured the stability of 
SARS-CoV-2 at different temperatures. 
SARS-CoV-2 in virus transport medium 
(final concentration ~6·8 log unit of 
50% tissue culture infectious dose 
[TCID50] per mL) was incubated for 
up to 14 days and then tested for its 
infectivity (appendix p 1). The virus is 
highly stable at 4°C, but sensitive to 
heat. At 4°C, there was only around a 
0·7 log-unit reduction of infectious 
titre on day 14. With the incubation 
temperature increased to 70°C, the 
time for virus inactivation was reduced 
to 5 mins.

We further investigated the 
stability of this virus on different 
surfaces. Briefly, a 5 µL droplet of 
virus culture (~7·8 log unit of TCID50 
per mL) was pipetted on a surface 
(appendix p 1; ~cm2 per piece) and 
left at room temperature (22°C) with 
a relative humidity of around 65%. 
The inoculated objects retrieved at 
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Appendix: Biphasic decay of infectious SARS-CoV-2 population

0 - 3 hr, T1/2 = 1.2 hr
3 hr - 2d, T1/2= 4.8 hr

Half-life of free infectious SARS-CoV-2:

Short half-life Long half-life
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B) Banknote
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C) Stainless steel
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R² = 1

1.0E+00

1.0E+01

1.0E+02

1.0E+03

1.0E+04

1.0E+05

1.0E+06

0 0.2 0.4 0.6

TC
ID

50
/m

l

Time (h)

y = 196964e-0.047x

R² = 0.9793

1.0E+00

1.0E+01

1.0E+02

1.0E+03

1.0E+04

1.0E+05

1.0E+06

0 20 40 60 80 100 120

TC
ID

50
/m

l

Time (h)

0 -30 min, T1/2 = 0.3 hr
30 min - 4d, T1/2= 14.7 hr

Half-life of free infectious SARS-CoV-2:

Short half-life Long half-life
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D) Plastic

y = 765950e-0.445x

R² = 0.9837
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0 - 6 hr, T1/2 = 1.6 hr 
6 hr - 4 d, T1/2= 11.4 hr

Half-life of free infectious SARS-CoV-2:

Short half-life Long half-life



E) Mask, inner layer

0-3hr, T1/2 = 1.0hr 
6hr-4d, T1/2= 9.9hr

Half-life of free infectious SARS-CoV-2:
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F) Mask, outer layer

0 - 3 hr, T1/2 = 1.4 hr 
3 hr - 7 d, T1/2= 23.9 hr

Half-life of free infectious SARS-CoV-2:

Short half-life Long half-life


