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2019 4E K IC SARS-CoV2 Z I 7 4 VW A & § 5
coronavirus disease 2019 (COVID-19) 25/82 53 v
2EREIL, L OHE T2 EIFEREICH L.
HEIZ, SARS-CoV2 IZHICZ7a Vb4 L Ckged
HZEPREINTWALEIEND, ZREOIANVAD
ANEALICET 2D A bR, ZofTy, %
HhHE % v 72 SARS-CoV-2 DARIEALIZKE 4 i X T
WEIN TR, FRICEEI (UVLC) &iEh
% P K A3200~280nm DEAMITFEITT A VA D
DNA % RNA ###5 L, NGft52 2 &Bmbh, &
DT EliTHITICENZKIR T ¥ 7 @ 25370m
DWW R DEIIIIE SWFZEAITDI TV, FERRIZ
I 7 u YV I)VH D SARS-CoV-2 DEMNFRIZ X 5 AiEL
BHBMEINTWBEY, T2, NAZRT—F vz
B FEERTIL, RAVHAYSARS-CoV2 D7 1 VL
EALZERECZEAREINTVEY. MZT, ¥
7 FERRENLLZT O VRO T F IR a7 4
VA DEANRIZ K AT LR EDISASE b iTh LT
WY LA L, EATHESENHRE /MY o 225
REHED L 9 % — OB EZTHNAL T 7 B IV
A NV A DI X B2 ATALDATLIZRZZR S T
5. KimslE, SARS-CoV-2 I2iiigxe 7 A VATH 5
v haud 4R 229E (HCoV-229E) % 5N
MU RER R & S ORI FE L, 2537nm O E D%
AR & B AIEILRY R & WGE L 72 2Bk 5 CTh 5.
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REETIE, YA NVADHKE LT, “fHEHoEX
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LIEROR R 2 &R B ORI ME L7z (Fig. 1). /h
B4 A4 ZoWiE, WHANERE 80cm, & 14.6cm, 1k
KAy 734mL O IR TH ., Z oI & 2537
nm, WA 0.7W OFWAT (GPL6, =HEX, To-
kyo, Japan) # 1 Afi#E L Tw 5 (Fig. 1A, B, C).
F72, MEBNTOREKEZRIEL, WIS ToOMEIRE%
WL, Wizl d 5225 eIy & IR
W B72012, IR EZRELAE. 2512, %L
SRR BT 4 720102, Nl d e CERmidL o L 7=,
KB A4 oWk, WHDE97cm, HAT % 51cm,
X 260cm, AAER 1291 ol IRIR T, AERIC 2
AROW R 253 mm, FEMIT) 1L.6W O ELT (GL6,
“#HER) #HE LA (Fig. 1D, E, F). 7, /h
B A XD b 0 L RFRICHE T OB R 2 19 72
DI, AT ZELE L7z, 512, X %
B % 72012, WEBId & CHmt Buye L.

ERE OO 1112, MRCS M (CCL-171,
American Type Culture Collection (ATCC), Manas-
sas, VA) &M\, H§lE L7z HCoV-229E (VR-740,
ATCC) (32x10° 50% %572 gefli (TCIDsx) /
mL)2 mL % % 7 7 4 % — (NE-C28, + 41 ~, Kyoto,
Japan) 2 CH 4, W#% L7z (Fig 2A). "EEBIA
KR, ZBEARMO»S 7 =%y 75— (MD8, ¥
JV Y 7 A, Gottingen, Germany) % H T,
M D 225 % 30L/min O W38T 10 5[ 225 & W51 L,
YIF A TL Y (F)IV 1Y)y 2tk 12 HCoV-229
Wi L7z (Fig. 2A). 20k, ¥9F 2071
V% 3TC ORI CTHM L, Hlif S/ HCoV-229E
DA VA, TCIDsExZHWT, Mgl =
T =TT —OBRETIITREEHNO BT Z AT L
7o. Fie, WMEEEEEL LT, WEBHNOBRET ZHEIT L
RETREEIT -7 (Fig. 2A). MR T, =7 —H%v
Tl E BT A NV ADENEZWES L7202, I
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Fig. 1 Cross-sectional schematic view and image of the flow path box equipped

with ultraviolet lamps used in this study.

Cross-sectional schematic view (A) and image from the side (B) and front (C) of
the small box and cross-sectional schematic view (D) and image from the side (E)

and front (F) of the large box.
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BrNSTIE, AT IAF =0 OHBERI, =7 -
VT —TCHEIA VA ENILL 7z (Fig. 2A). Bk
IZEHE 2 BlAT - 72,
#®w =R

INELH A X O3l H W72 BRI B VT, M
ZHITAZEICED, 1 HORETIE 133 TCIDs/
mL, 2 [a] H @Bk T & 42 TCIDs/mL @ Jifitio> HCoV-
220E 75 &z (Fig. 2B). — 4 T, Hilkz A&
312 HCoV-229E % X L 724 <, 1 [\ H o Bk
T3 13,300 TCIDs/mL, 2 [A1 H » i85k T i 4,200 TCID
s/mL O Jiili > HCoV-229E 28t 7z, oo
KRS, RIMRE ST LR BT e T, v A
W ATIAY99.9% WA 5 ENHLNE T2 —
JiC, SRR AT L7 IRRE CHis IS 7 £ L A % W
T L2AiE, 11 H 0BTl 4,220 TCIDs/mL
2 [l H » 35 T3 1,000 TCIDs/mL @ 3 i ® HCoV-
220E 2SMiHi B, A VA A0 IZIFE A L
DOoNLDoTz. ZOREDL S, HCoV-229E O —F

AT E T 585, KREIEEARIC L - T, AN
L3N Z EAIRENT.

[FARLIS, KA 4 2O % w723 BRIcB W T D,
99.9% O 7 A4 IV X Il O WA BHER S L7z (Fig. 2
C). BAMIZIE, M ENITT52812XD, 1
HoO#RETIE 422 TCIDs/mL, 2 [l H»RETid 316
TCIDs/mL ®Jfii o> HCoV-229E 254 & 7z (Fig.
2C). —T, WMEEN S 12 HCoV-229E # AL L
7ot cid, 11 H o BTl 4220 TCIDs/mL, 2
[0 B o 3B T 31,600 TCIDs/mL @ Jj i ® HCoV-
220E 2SR S 7z, — T, SRAMERE AT L 72 IREE
THEENIZT A VAR L2561, 1 HHOR
B T 13 4220 TCIDs/mL, 2 H @ 3 B T 13 2,371
TCIDs/mL ®/illio> HCoV-229E 23Kt &4, w7 A v
ATHADRWANZITE A ERD SN oz,

zZ =

AFZEIC & D, =7 a v iho HCoV-229E A3 A

THRHHIEOWIRELR T A X OFE 2 T 5 BRI

EHEEMERE  J-SSTAGER W 42
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Fig. 2 Effect of the flow path box equipped with ultraviolet lamps on

the airborne human coronavirus 229E variant.
(A) Schematic view of each condition (UV + , the flow path box with

the ultraviolet (UV) lamps; UV —,

flow path box without UV lamps;

negative control (N.C.), without the flow path box). The experiment

was performed using a Small box (AB) and Large box (BC). Each col-
umn and error bar represents the mean = SD of the results from 6 well
in two independent experiments.
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bENzEEZOLNE. 072D, REN~OT LV
ADNHESRBED T A NV ARNTALRRIZHE ST 5. L
L, BAROBRERHEORES, ZMicL-T,
BT HIANAOBEIEAT L ELEEZ LN, SHR#E
BEMOMENRD LN,

BRI T AT OV A )V AEICET S
FATWRIZIEF IR SN T WA, FlZIE, SIKEEA
< i @ SARS-CoV-2 O % 4 7 ifi A% Jk 5 12 v v
(18000 PFU/mL) HBZHIZBWTH, "fFz7a
Vi D SARS-CoV-2 12 RNA #&2%4.8 copies/mL T&H
D, BYIMIIHHRAL T CH A Z A HE ST
WA AT, SARS-CoV-21id, 1 TCIDs/mL 2%#9
30-70 copies/mL IZHIY4 T 5 L fEEaNTWBE T &h
5, BIFIER Wit o SARS-CoV-2 O J& 4 i fili A
FWEFIZBWTY, N7 a0V Vo SARS-
CoV-213# 01 TCIDsy/mL ThH B EEZ 5N 5BY. Z
D DB, SARS-CoV-2 DIERAHALT B 7 A4 VA
RIIAWTH B, RETOKGM:% A 5 SARS-
CoV2 DEIGIFEEITA LW LRSI ND. F72,
AL VT NVZVHT A ARG B F A1 45 [E o
5 4 VAR 20 copies (% 0.1 TCIDs)
DFTHY, =70V VaEN LRS54
WAEIEHI TCIDTH 5 Z EBHMESNTW
590 KIFgETHIV 72 HCoV-229E 1% SARS-CoV-2 J&
CARIL VTNV VT ALV A LKL T, FOK
PSS IE T D H05, 7 OV EA LRGN
CHHTHBPLTYS, AIEICBNT, #@FOLT
e LT, BFRELAGWERE (W1 THK
DIANVAIABPAFLSIN 2 D6, it ARA
YINWLE NI AN ADERDEAL T B 7 A IV ATl
FEETLE, ZOL) R EERIMEE WA
LYY AT DGR ILICIEFICERITH AL L %
N

BRI E W28 Y AT 2 OFEBEOFH I
LLTIE, BIZIE YANADPEELTWDEEEZD
NDBENCBWT, HICICRIM T % L7225 %
A Z T, BEEBMTLIRENEZOND. £
DERIZBWT, KUFZETHWA X9 %% 734 mL ®
INIA OB RS, AR AN VICAND DD W
AU METRICEZEE L, YAZEITF -7 %%
A% Z & TRIRMICERA R L Z 2 b, JikEs
WA G EICBIF ATy Y v VT — ) —R—f
DOFRATHEHFICL > THEMTH A Z LI N 5.
FERRZ, MGICE NN R ERERIT S L) HiZBw
T, HEPA 7 4 V% — oW~ 2 7 % &0 IR
ENTWAB. HEAP 7 4 V& — I3 IEFITRR L
ANAEWETHZEND, T4 IVAFIRICE
ENTW5B. —J5T, HEPA 7 1 V% — i @M 7%

A Al

RN LEETH A Z LR, HEPA 7 4 V¥ — |G
L7727 A VAT LEAHEILS N ik E5E
ELTHEITOLNS. BIRITIHEPA 74 V7 — L 5
%0, A NVZAORNEALD T RE R M TEIRLT W 275,
HEPA 74 V7 — D X 5 I ZWHMIZ ™ £ IV R % 58 W
T5ZENRHRLB VT THEPA 74 V7 —I2%5. C
Db, HHTEERLZEIZL 5T, HEPA 74
Wy — LB R L 720 2 AT B 2 & asi]
BECThbLEZOLNL. T/, HEATHIZ%ETD HEPA
T ANE — BB OFASEE S TWSEY Y,
HEPA 7 1 V% — L AR 2 38 L 2R o B %
Wb EbWRETHD LEEZOND. BIMIBWT,
BB BB LR E VL ICH 70T, BIER
BB SOMEEDEZE X 5ND 20, SHOATEN
Hieshs.

F7z, AW THEL2ETIE, TrEidgis
W, EHLRLMENLETH S5, BEOHIZRIC
BOTHESNTVS X1, MERFREED D0
FEBLRRY MY ay T EOKEFTARLE WA
W AEBICIBITL5 7 b EOWMK T AT ZTHLIA
L2k, HEPSDOTANVADRAZR S LT, &
HEDSIEE FFi§ 2% EOMENEZLNEY. L
L, AWFFEIE—E D FEEFEMF DT IZ BT, HCoV-
229E 1T AR ARELZDDTH LI L b, &
BITEBIHEHT 2 BEICB VT, TR
b, LDIECHROY A VA% GRS LET
H5.
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Inactivation of Human Coronavirus 229E in Aerosols Using Deep Ultraviolet

Ryosuke MATSUURA", Fumihiro NAGATA", Shunichi NAKAJIMA?, Hideto OKAZAKI” & Yoko AIDA"
"Laboratory of Global Infectious Diseases Control Science, Graduate School of Agricultural and Life Sciences,
The University of Tokyo, ?’NAKADENSHI CO., LTD

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has been identified as the cause of a
worldwide pandemic. Ultraviolet (UV) light is regarded as a very powerful tool against SARS-CoV-2. How-
ever, there is little information regarding the effects of UV of inactivating viruses flowing in a flow path box.
Herein, we showed that the human coronavirus 229E variant, which is closely related to SARS-CoV-2, in
aerosol in the flow path box was efficiently inactivated by UV irradiation. In addition, the inactivating effect
of UV was consistent regardless of the size of the flow pass box. This study suggests the effectiveness of a
flow pass box equipped with ultraviolet lamps, as a countermeasure to prevent the spread of virus infection
via aerosol.
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