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Cohort Tested, n SARS-CoV-2 Positive but
Positive, n (%) Asymptomatic, n (%)

Iceland residents (6) 13 080 100 (0.8) 43(43.0)
Vo', ltaly, residents (7) 5155 102 (2.0) 43(42.2)
Diamond Princess cruise ship passengers and crew (8) 3711 712(19.2) 31(46.5)
Boston homeless shelter occupants (%) 408 147 (34.0) 129 (87.8)
MNew York City obstetric patients (11) 214 33(15.4) 29(87.9)
U.5.5. Theodore Roosevelt aircraft carrier crew (12) 4954 856(17.3) ~500 (58.4)
Japanese citizens evacuated from Wuhan, China (2) 565 13 {2.3) 4(30.8)
Greek citizens evacuated from the United Kingdom, Spain, and Turkey (14)1 783 40(5.1) 35(87.5)
Charles de Gaulle aircraft carrier crew (13) 1760 1046 (59.4) ~500 (47.8)
Los Angeles homeless shelter occupants (10) 178 43(24.2) 27(62.8)
King County, Washington, nursing facility residents (15) 76 48 (63.2) 3(6.3)

Arkansas, North Carolina, Ohio, and Virginia inmates (16) 4693 3277 (69.8) 31446 (96.0)
New Jersey university and hospital employees (17) g29 41(4.9) 27 (65.9)
Indiana residents (18) 4611 781(1.7) 35(44.8)
Argentine cruise ship passengers and crew (1%) 217 128 (59.0) 104 (81.3)
San Francisco residents (29) 4160 74(1.8) 39(52.7)
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Ferrettiet al., Quantifying SARS—CoV-2 transmission suggests epidemic control with digital contact tracing. Science.2020 4
May 8:368(6491): doi: 10.1126/science.abb6936.
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Type of surface Virus Strain / isolate Inoculum (viral titer) Temperature Persistence
Steel MERS-CoV Isolate HCoV-EMC /2012 10° 200C 48 h
30°C 8-24 h
Aluminium HCoV Strains 229E and OC43 5x10° 21°C 2-8 h
Metal SARS-CoV Strain P9 10° RT 5d
Wood SARS-CoV Strain P9 10° RT 4d
Paper SARS-CoV Strain P9 10° RT 4-5d
SARS-CoV Strain GVU6109 10° RT 24 h
10° 3h
10* < 5 min
Glass SARS-CoV Strain P9 10° RT 4d
HCoV Strain 229E 10° 21°C 5d
Plastic SARS-CoV Strain HKU39849 10° 22°-25°C <5d
MERS-CoV Isolate HCoV-EMC /2012 10° 20°C 48 h
30°C 8—24h
SARS-CoV Strain P9 10° RT 4d
SARS-CoV Strain FFM1 107 RT 6—9d
HCoV Strain 229E 107 RT 2—-6d
PVC HCoV Strain 229E 10° 21°C 5d
Silicon rubber HCoV Strain 229E 10° 21°C 5d
Surgical glove (latex) HCoV Strains 229E and 0C43 5x 10° 21°C <8h
Disposable gown SARS-CoV Strain GVU6109 10° RT 2d
10° 24h
10* 1h
Ceramic HCoV Strain 229E 10° 21°C 5d
Teflon HCoV Strain 229E 10° 21°C 5d

MERS = Middle East Respiratory Syndrome; HCoV = human coronavirus; TGEV = transmissible gastroenteritis virus; MHV = mouse hepatitis virus;

SARS = Severe Acute Respiratory Syndrome; RT = room temperature.
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G. Kampf et al. / Journal of Hospital Infection 104 (2020) 246e251
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Biocidal agent Concentration Virus Strain / isolate Exposure time Reduction of
viral infectivity
(logia)
Ethanol 95% SARS-CoV Isolate FFM-1 30s =>5.5
85% SARS-CoV  Isolate FFM-1 30s > 5.5
80% SARS-CoV  Isolate FFM-1 30s > 4.3
80% MERS-CaoV Strain EMC 30s = 4.0
| 78% SARS-CoV  Isolate FFM-1 05 >5.0 |
2-Propanol 100% SARS-CoV Isolate FFM-1 30s > 3.3
75% SARS-CoV  Isolate FFM-1 30s > 4.0
75% MERS-CoV___ Strain EMC 30s = 4.0
[ 70% SARS-CoV __lsolate FFM-1 30s > 3-7
Sodium hypochlorite 0.21% MHV Strain MHV-1 30s > 4.0
0.01% MHV Strains MHV-2 10 min 2.3-2.8
and MHV-N
0.01% ccv Strain I-71 10 min 1.1
Benzalkonium chloride 0.05% MHV Strains MHV-2 10 min = 3.7
and MHY-N
0.05% ccv Strain 1-71 10 min = 3.7
Hydrogen peroxide [0.5% HCoV Strain 229E 1 min ~ 4.0 |
Glutardialdehyde 2.5% SARS-CoV  Hanoi strain 5 min = 4.0
0.5% SARS-CoV Isolate FFM-1 2 min = 4.0
Povidone iodine 7.5% MERS-CoV Isolate HCoV-EMC /2012 155 4.6
4% MERS-CoV___Isolate HCoV-EMC/2012 155 5.0
[1% SARS-CoV___ Hanoi strain 1 min =5
1% MERS-CoV  Isolate HCoV-EMC/2012 155 .2
0.47% SARS-CoV  Hanoi strain 1 min 3.8
0.25% SARS-CoV  Hanoi strain 1 min >4.0
0.23% SARS-CoV Hanoi strain 1 min = 4.0
0.23% SARS-CoV  lsolate FFM-1 155 > 4.4
0.23% MERS-CoV  Isolate HCoV-EMC /2012 155 > 4.4

SARS = Severe Acute Respiratory Syndrome; MERS = Middle East Respiratory Syndrome; MHY = mouse hepatitis virus; CCV = canine coronavirus;

HCoV = human coronavirus.
G. Kampf et al. / Journal of Hospital Infection 104 (2020) 246e251
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