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e Contact (direct and indirect)
e Case to finger of contact
* Fomite to finger of contact
* Finger to eye, nose, or mouth

* Sprayborne o5 o SRR RS
 Ballistic drops (> 100 um)
* Direct hit on eye, nostril, or mouth

Aerosols

e Aerosol inhalation
* Nasopharyngeal (Inhalable) < 100 um
* Thoracic £ 10-15 pum
e Respirable £5 um

... Respirable Aerosol
.+ <2.5to 5um

< 10to 15um

®  Inhalable Droplets
e <100um
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Total & Regional Respiratory Tract Deposition of Aerosols
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Where Do SARS-CoV-2 Viruses Bind and Infect?
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SARS-CoV-2 Aerosols in Containment Unit,

Singapore

Airborne SARS-
Y Symptoms reported Aerosol
Day of Clinical Ct CoV-2
Patient on day of air particle [Samplers used
P illness value” concentrations
sampling size
iyl oo (RNA copies m™ air)
. 1 9 Cough, nausea, 33.22 ND -- NIOSH
ﬁﬁ f'ﬂ ™ dyspnea ND - SKC Filters
o
[ 2 5 Cough, dyspnea 18.45 2,000 >4 um NIOSH
11— sy | v
AIR EXHAUST / "AIR EXHAUST
3 5 Asymptomatic’ 20.11 927 >4 um NIOSH
916 1-4 pm

Average breathing rate ~12-14 m3 per day
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Aerodynamic analysis of SARS-CoV-2 in
two Wuhan hospitals
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Human Cough and Sneeze Collectors 1960s
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Gesundheit-Il Human Bioaerosol Collector

e Capture hood over subject’s face

* Natural breathing

* No mouthpiece, forced cough, or

forced breathing patterns

30-min sample
Recitation of alphabet at 5, 15, & 25 min.
Count audible spontaneous coughs &
sneezes
Coarse particles > 5.0 um

* Dry Teflon® impactor substrate
Fine particles <5 pum and > 0.05 pm

* Phosphate buffer with BSA
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Influenza Virus RNA & Culturable Virus
in Swabs and Aerosols
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, , * Correlation Focus counts: RNA Copies
NP = nasopharyngeal swab, Coarse & Fine = aerosol particles,

RNA by gRT-PCR, FFU = Fluorescent focus assay in MDCK cells * NP swabs r=0.60, p<0.0001
* Fine aerosol r=0.34, p<0.0001
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Cough & Influenza Aerosol Generation

NP Swab Coarse Aerosol Fine Aerosol
1012 101 1010
1010 1
2 H 2 1084 2 108;
[=3 ° Q. o ——
g £ £ —
@ 10 @ T @
n ] e ]
2 2 10°; 2 1064
o ——
S 10¢. 3 3
3 3 3
2 104 104
104-
—— —— —— : ' °
* —— ——
102 T T ' 102 T T r 102 r ’
NN $ & N $ & N RN &
OOQ ‘\\@ & ooQ ‘\\@ fo\& I ‘&@ 0.:\6\
C S N o O N o O N
O V) \}Q O o \}Q O o 0@
& ° e < ¢ ° s o ®
> N > N > N

SCHOOL OF

J.Yan et al., Proc. Natl. Acad. Sci. U.S.A. 115, 1081-1086 (2018)

Y. PUBLIC HEALTH




Masks as Source Control Seasonal Coronaviruses

A

Coronavirus
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Randomized Controlled Transmission Study?

Inoculation
it i of Donors
Optimize & | |Collected : [Monitor Temperature, RH, CO, (days 1-4) | Collected
Test blood & | | V1@ blood
Ventilation | |NP swab| | Intranasal [Collected exhaled breath & cough # on 21 day (days 1-4) — o (day 28 + 3)
instillation R o *
System for DFA [Collected NPS daily (days 1-6) g Gosundheitll
+ * |Nleasured temperature & recorded symptoms 3x daily {days 1-6) | Sampler
DAYS -2 0 11 2 3 4 : 6 7 8
: Exposure (days 1-4} ! Y ¥
—-------omiiommmmAAmmmRREEES . Discharge | | Discharge
Example exposure group in exposure room#* Dor_wrs Recipients
Area A | study monitor with L with .
(Donor LN — oseltamivir| |oseltamivir
Sleeping 1 > Note: Exposure groups shifted rooms
Quarters) e«_‘;\ch day
Area B
(Recipient /LN
Sleeping < >
Quarters)
Area C *All eposure groups had 4 D (Donars),
(Symptomatic 2-4 Intervention Recipients (IR}, 2-3
Recipient <14:| Control Recipients (CR), and 1 study
Holding Area) monitor. Recipients with symptoms were
withdrawn from exposure.
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