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It is Time to Address Airborne Transmission

of COVID-19
Lidia Morawska, Donald K. Milton

There is significant potential for inhalation
exposure to viruses in microscopic
respiratory droplets (microdroplets) at short
to medium distances (up to several meters,
or room scale), and we are advocating for the
use of preventive measures to mitigate this route
of airborne transmission.

2020 7A6HAH

The following scientists contributed to formulating this commentary: Linsey C. Marr, William Bahnfleth, Jose-Luis Jimenez,
Yuguo Li, William W. Nazaroff, Catherine Noakes, Chandra Sekhar, Julian Wei-Tze Tang, Raymond Tellier, Philomena M.
Bluyssen, Atze Boerstra, Giorgio Buonanno, Junji Cao, Stephanie J. Dancer, Francesco Franchimon, Charles Haworth, Jaap
Hogeling, Christina Isaxon, Jarek Kurnitski, Marcel Loomans, Guy B. Marks, Livio Mazzarella, Arsen Krikor Melikov, Shelly Miller,
Peter V. Nielsen, Jordan Peccia, Xavier Querol, Olli Seppanen, Shin-ichi Tanabe, Kwok Wai Tham, Pawel Wargocki, Aneta
Wierzbicka, Maosheng Yao.
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v The World Health Organization (WHO), do not recognize airborne
transmission except for aerosol-generating procedures performed in
healthcare settings. Hand washing and social distancing are appropriate,
but in our view, insufficient to provide protection from virus-carrying
respiratory microdroplets released into the air by infected people.
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l
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OY L) OuJEEEDH S &anig

Available online 27 May 2020. https://doi.org/10.1016/j.envint.2020.105832
WHO: https://www.who.int/publications/i/item/modes-of-transmission-of-virus-causing-covid-19-implications-
for-ipc-precaution-recommendations
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G.R. Johnsona, L. Morawska et al., Modality of human expired aerosol size distributions, Journal of
Aerosol Science, Volume 42, Issue 12, December 2011, pp.839-851
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Milton et al., 2013, PLoS Pathogens, https://www.ncbi.nlm.nih.gov/pubmed/23505369
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BREWSTER C. DOUST, M.D. (Syracusg, N. Y.)
Captain, M. C.,, U. 5. Army
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Nature Medicine volume 26, pp672-675(2020)
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Y. Li, et al., Running title: Aerosol transmission of SARS-CoV-2, Evidence for probable aerosol transmission of
SARS-CoV-2 in a poorly ventilated restaurant, (https://doi.org/10.1101/2020.04.16.20067728)
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v' Saliva is more sensitive for SARS-CoV-2
detection in COVID-19 patients than
nasopharyngeal swabs (20205%4H16H)
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How can airborne transmission of COVID-19 indoors be minimised? https://doi.org/10.1016/j.envint.2020.105832
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https://www.youtube.com /watch?v=ClpueWhosFk
Department of Architecture, WASEDA University 30



https://www.youtube.com/watch?v=ClpueWhosFk

i3 LiR

TR K I 3 ER R 15 filh Jek e

4

FiREEDL BEEIEMIITH
%h SR 1Y MENEE

€l (S

zn® i%

15 3 3% Al I fedl % 3% il JR% 2%
B k9 72 $E AR (CKD BEREAENLT
I8 3% 4% & A 32 1) (C {5 48

Department of Architecture, WASEDA University

31



NIH®DsH

v NIH D3R F— LAlIFhE

1303 JJLR (SARS-CoV-2) DI

FPOVIEFREIVTSAFYY, A7 R, §, BRk—
EOWISCET S HBRERET oIz,

JL ETOEE

v FBEI0O0FIAMINADITZFv I)IN—=CHAZTNIE S5pm KiED
I70OYVIVRFOIRETI(E, BRNHMIIETITDEDDEEILSE
ERBlElD 3 ISz i@ U CTHFFEN.

vV AL AMMETSRAFVOTIE 3 HREl, E/R—ILTIE 1 Bk
i, Tl 4 RS ESNS3 S ER Do,

Department of Architecture, WASEDA University

32



REtEEANZER

Department of Architecture, WASEDA University

33



REEE

200

160

-
N
o

ERIIEASARE [[E/h]

oy
o

FH. i/5F. BA. 7. B3, 1E: TEICL DBV RVERICET SHFR.

ZERAN - FEIFRIARFiEARFE,. $7%. pp.53-56. 2018.9

Hl) AL
n=32 n=42

L DA

A ZE [ SRBRFE R

—IE(C10~40[E

= EAT

a1 1 il

100 200 -
S Spearman®IIB{izAHEE{RER
p =-0.336
= 80 r '_|160 p < 0.05
@ 60 E120
o i < 0.05
£ | | u
- "
40 g & go o
= B
i 8 }
ig
* 20 | © 40 X I
W x [ < I
X I X X X
° ° Fhi ﬁih, Zafi 5,89 | 5’E:bf | '3"5'5
< P Ly 5 —CL‘ (- 3 fub 7 (A 5 .,
B Lz * Boaks 4 P
n=15 n=59 n=28 n =21 n=9 n=28 nh=28
¥z 1 M8 AN b BHICEOEEDFIEGEHE

(ZD1) RBREEAN(CHIT S EEEMAE DR,

Department of Architecture, WASEDA University

34



Rz

o~ FRIR %
lﬂ%/ﬂi*ﬁ ) \.\\TD;&E%T%

Rk SRRNSY FoRn A\
/:’o ﬂ'ﬁ/* (O BT y

= e T —

°o 0
‘ \ @) ¥i5(§§:5
s }&ﬁm ’E\Z\;Ij-é' AR TEY

. RME G
RS

RIRE

ZERNRITTIE, E(C3DDRAEEH DD

BREXFHIHARE

Department of Architecture, WASEDA University



K< A>T L

o« EDRZL—b X, B 2K (IFOVIL) ?
SRE, BMHNEEEN, TFOYVIVBRIIERTER

o VSR —REBOFHMBRRET—45?

* SARS-CoV-2(IZSHPTEDKSCAREHILT DD ?

o BRABKEIZTORK - RFAZDFEIVMILADE?
>4 > INIHEETE—EL/D 75,400/ /%, REEIZ—ELEZD
52,200 { /O FHEENTLE

o BROBRIBERETHEENDIDAMILVADE?
« EDOEEDIAMIVAETRERI DD ?
RERDORAFTTEXEDK S (CIRDDH ?

Department of Architecture, WASEDA University

36



EDKSBHRICIRDDON ?

4 oE e
viEansits
IIAIE

Department of Architecture, WASEDA University

37



&Mk

v ZESGR] - §ETIFR. BAREZFSR  iBIO0F 1)L ARSI ICHITS K]
(CRAULT. BasR#EE. 202063A23H
http://www.shasej.org/recommendation/shase_COVID20200323.pdf

v BREBEFR. ZSGAH - ®ETFR : HREIOFT D1 I)ILARBEEFIEICHITS [BK]

(CEAULT. Maxs] (CAY3QXA

https://www.aij.or.jp/jpn/databox/2020/200330.pdf

SRR - GEIFES : BRIOFIMIILARENRE UTOZERSRZE PO E LR

DERICDWT, http://www.shasej.org/recommendation/Operation_of_air-

conditioning_equipment_ and_other_facilities20200407.pdf

v" RHEVA, COVID-19 Guidance, https://www.rehva.eu/activities/covid-19-
guidancelL. J. Schoen, Guidance for Building Operations During the COVID-
19 Pandemic,

v ASHRAE(https://www.ashrae.org/news/ashraejournal /guidance-for-
building-operations-during-the-covid-19-pandemic) ASHRAE, Pandemic
COVID-19 and Airborne Transmission, April 17, 2020

v BXREMSERESER. MBEIO0F IV AREESEICHITS K] (CREAULT
https://www.covid19-jma-medical-expert-meeting.jp /topic/1729

ANERN

COVID-19(CEEUIEAFREBEFDTHRHR (VU>I%K)
https://www.aij.or.jp/covid19_info.html

Department of Architecture, WASEDA University

38



	スライド番号 1
	新型コロナウイルス（SARS-CoV-2）
	3密
	西浦論文（2020年2月28日）
	感染経路
	政府の注意喚起（2020年3月9日）
	日本建築学会＋空気調和・衛生工学会�緊急会長談話（2020年3月23日）
	36名の学者で国際提案（5月27日）
	It is Time to Address Airborne Transmission of  COVID-19�Lidia Morawska, Donald K. Milton
	WHOの公式見解の変更
	会話と咳による飛沫・飛沫核粒径
	室内での挙動
	WHOの定義
	エアロゾルの沈降特性と室内での滞在時間
	空気感染対策手法の評価実験
	人間の咳気流と模擬咳気流の比較
	水平面　飛沫附着数の分布
	マスクの影響
	1918年10月12日　JAMA（米国医学学会誌）�一連の米国の研究からマスクと3～4尺の距離を学んだ
	日本では米国の文献・政策に学び感染制御
	発症前・発症時の感染リスクが高い
	スライド番号 22
	韓国のコールセンターでの集団感染
	便と尿からのウイルス
	唾液中のウイルス
	何をすればよいか？
	換気に関する厚生労働省の見解�（2020年3月30日）
	一人当たり30m3/hの誤解
	フィルター
	UVGI
	研究背景
	NIHの論文
	模擬電車内空間
	まとめ
	感染経路
	よく分かっていないこと
	どのような社会になるのか？
	参考文献

