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Transmission of respiratory viruses:
3 routes of transmission

e Contact with secretions loaded with viruses
(direct or indirect: fomites), followed by self
inoculation

* Large droplets that fall quickly on the ground

* Aerosol sized- droplets that linger in the air
and can follow air flow
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Aerodynamic Settling time in
diameter of particle |still air (3 m fall)

100 um 10 sec
40 um 1 min
20 um 4 min
10 um 17 min
S MM 67 min
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Horizontal distance traveled on an horizontal jet emitted
at height of 2m; RH 50% (NaCl 0.9%)
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Figure. Multiphase Turbulent Gas Cloud From a Human Snesze
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Turbulent Gas Clouds and Respiratory Pathogen Emissions
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TABLE I. Aerosol Adminigtration of Influenza A2/Bethesda/10/63 to Volunteers.

Neutralization antibody
Inhaled virns - Virus recovery Before
(TCIDg) Yol # Tllness (days after inoe) inoculation 28 days after
126 1 o ig 1280 2560
2 2660 2560
3 640 1280
78 4 160 160
5 320 320
6 320 320
59 7 40 1280
8 80 80
] 80 30
1 10 -+ a7 <H 80
2 11 <5 <5
12 <5 <5
13 <5 <5
14 4-7 <5 320
5 15 40 40
16 80 80
17 40 40
18 f. 4,7 10 1280
19 : 20 1280
20 + 2-6 5 5120
21 <d <5
22 o 2—6 <5 640
23 <5 <5
* Blank spaces indicate no res;,punse.
Alford RH et al Proc Soc Exp Biol Med 1966; 122: 800-804 1to3 um



Comparison of human infectious dose of
influenza virus by aerosol or intranasal
route

e Aerosol:
HID., = 0.6 to 3 TCID,

* |Intranasal ( large droplet)
HID., = 127 to 320 TCID,

(Douglas R.G. Influenza in Man. Pp 375-447 in
The Influenza Viruses and Influenza, Kilbourne E.D. ed,
Academic Press, New York 1975. )



Diseases caused by experimental
influenza infections in humans

by the aerosol route: disease is very
similar to that seen in natural infections.

* by intranasal drops (large droplets):
disease is milder, with a longer
incubation period and usually no
involvement of the lower respiratory
tract.

1) Douglas R.G. Influenza in Man. Pp 375-447 in The Influenza Viruses and Influenza,
Kilbourne E.D. ed, Academic Press, New York 1975
2) Little J.W. et al J Med Virol 3: 177-188, 1979.

3) Knight V.pp. 175-182 in: Hers JF, Winkles KC, eds. Airborne Transmission and Airborne
Infections VIth International Symposium on Aerobiology. New York: Wiley; 1973
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Figure 3. Electron micrographs of SARS-CoV-2 virions cultivated from the sub-
micron filter from Room 5C.



Isolation of SARS-CoV-2 from the air in a car driven by a COVID patient with mild illness
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ABSTRACT

We used a Sioutas personal cascade impactor sampler (PCIS) to screen for SARS-CoV-2 in a
car driven by a COVID-19 patient. SARS-CoV-2 was detectable at all PCIS stages by PCR and

was cultured from the section of the sampler collecting particles in the 0.25 to 0.50 'uym size

range.
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CMs have been investigated as a potential model for SARS-CoV-2,
with variable disease 20 findings noted following either IT/IN or
IT/IN/ocular inoculation (11, 22). Importantly, fever, which
represents a prominent human disease sign and which was
consistently noted for CM on the present study, was not noted for
any CMs on these prior studies.
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SARS-CoV-2 disease severity and transmission efficiency is increased for airborne but not fomite

exposure in Syrian hamsters.
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“Intranasal and aerosol
inoculation caused more
severe respiratory pathology,

. Y — sy higher virus loads and
" —_— e increased weight loss. Fomite
Intranasal Fomite Aerosol

exposure led to milder disease
manifestation characterized by
an anti-inflammatory immune
state and delayed shedding
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