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92% of people
worldwide do not
breathe safe air

\

Join us in breathing life back into our cities and our planet at
BreathelLife2030.0org

BREA'HEL.FE o O World Health CLIMATE &

CLEAN AIR

Clean air. Healthy future. L% Organization e
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Heaalth Topics v Countries v News Emergencias v

Home ! News / Detail / 9 out of 10 people worldwide breathe polluted air, but more countries are taking acticn

~ 7 million deaths every year

—_—— e e

-g'out'of10"peoplesworidwide breath‘(ejpolluted alr

A t J-.‘ | \ |
Ll T ) -

‘¥
!

l"'“

AL

WHOYY. Shimizu

\—————————\

Air pollution is a major environmental risk to IMPACT OF AIR POLLUTION REGIONAL ESTINATES ACCORDING ( \
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https://www.who.int/news-room/detail/02-05-2018-9-out-of-10-people-worldwide-breathe-polluted-air-but-more-countries-are-taking-action

https://www.who.int/airpollution/infographics/Air-pollution-INFOGRAPHICS-English-5- lZOOpXJpg

DEATHS LINKED TO OUTDOOR
AND HOUSEHOLD AIR POLLUTIONpS: 7 million

-
34

7 m | I I |0n people die prematurely every year
from air pollutlon both household and outdoor.
Among these deaths;

B st
w 20%...... kot

"y 34%
I 1) 19%
. 7% - e -

heart disease

HOUSEHOLD AIR POLLUTION

fy@very year from household air pollution from
sehold alrpollutlonlsmostlycreated by using
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from chronic obstructive
pulmonary disease (COPD)
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from lung cancer
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https://www.who.int/airpollution/infographics/Air-pollution-INFOGRAPHICS-English-5-1200px.jpg
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* DEADLY BUSINESS ashestos disease victims
* http://www.hazards.org/asbestos/

« graphic illustrating asbestos exposure

* http://www.ohiotoxicmold.com/asbestos.htm
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http://news.tvbs.com.tw/life/516632
http://news.tvbs.com.tw/life/516632
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@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU)
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https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://coronavirus.jhu.edu/map.html
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Spanish Fluin 1
1918 .78 i i ic ML /%

Fritfc MIEH - ML/ SARS/AIDS
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https://zh.wikipedia.org/wiki/%E6%B5%81%E6%84%9F%E7%97%85%E6%AF%92
https://zh.wikipedia.org/wiki/%E8%A1%80%E5%87%9D%E7%B4%A0
https://zh.wikipedia.org/wiki/%E7%A5%9E%E7%B6%93%E6%B0%A8%E9%85%B8%E9%85%B6
https://zh.wikipedia.org/wiki/1999%E5%B9%B4
https://zh.wikipedia.org/wiki/%E9%A6%99%E6%B8%AF
https://zh.wikipedia.org/wiki/%E8%8D%B7%E5%85%B0
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IN A PERFECT WORLD...
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https://zh.wikipedia.org/wiki/%E4%B9%9D%E4%B8%80%E4%B8%80%E8%A2%AD%E5%87%BB%E4%BA%8B%E4%BB%B6
https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9B%BD%E8%88%AA%E7%A9%BA11%E5%8F%B7%E7%8F%AD%E6%9C%BA
https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9B%BD%E8%88%AA%E7%A9%BA11%E5%8F%B7%E7%8F%AD%E6%9C%BA
https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9B%BD%E8%88%AA%E7%A9%BA11%E5%8F%B7%E7%8F%AD%E6%9C%BA
https://zh.wikipedia.org/wiki/%E8%81%94%E5%90%88%E8%88%AA%E7%A9%BA175%E5%8F%B7%E7%8F%AD%E6%9C%BA
https://zh.wikipedia.org/wiki/%E8%81%94%E5%90%88%E8%88%AA%E7%A9%BA175%E5%8F%B7%E7%8F%AD%E6%9C%BA
https://zh.wikipedia.org/wiki/%E8%81%94%E5%90%88%E8%88%AA%E7%A9%BA175%E5%8F%B7%E7%8F%AD%E6%9C%BA
https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9C%8B%E8%88%AA%E7%A9%BA77%E8%99%9F%E7%8F%AD%E6%A9%9F
https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9C%8B%E8%88%AA%E7%A9%BA77%E8%99%9F%E7%8F%AD%E6%A9%9F
https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9C%8B%E8%88%AA%E7%A9%BA77%E8%99%9F%E7%8F%AD%E6%A9%9F
https://zh.wikipedia.org/wiki/%E8%81%94%E5%90%88%E8%88%AA%E7%A9%BA93%E5%8F%B7%E7%8F%AD%E6%9C%BA
https://zh.wikipedia.org/wiki/%E8%81%94%E5%90%88%E8%88%AA%E7%A9%BA93%E5%8F%B7%E7%8F%AD%E6%9C%BA
https://zh.wikipedia.org/wiki/%E8%81%94%E5%90%88%E8%88%AA%E7%A9%BA93%E5%8F%B7%E7%8F%AD%E6%9C%BA
https://zh.wikipedia.org/wiki/%E4%B9%9D%E4%B8%80%E4%B8%80%E8%A2%AD%E5%87%BB%E4%BA%8B%E4%BB%B6%E4%BC%A4%E4%BA%A1#cite_note-dunn-jones-3
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SPECIAL REWARD
we 92.9 Million

For information leading to the arrest and conviction of the individual(s)
ol r2sponsible for the mailing of letters containing anthrax to the New York Post, [
Tom Brokaw at NBC, Senater Tom Daschle and Senator Patrick Leahy:
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AS A RESULT OF EXPOSURE TO ANTHRAX,
FIVE (5) PEOPLE HAVE DIED.

The perscn responsible tor these deaths. ..
« Likely has a scientific backgroundiwork history which may include a
specific familiarity with anthrax
« Has a level of comfort in and around tha Trenton, NJ area due to
_— ™ present or prior association

e . h r a c , s Anyone having information, contact America's Most Wanted at
’ , u S a n 1-800-CRIME TV or the FBI via e-mail at amerithrax@fbi.gov
- All information will e hedd in strict confidence. Reward payment will
= = be made in accordance with the conditions of Postal Service Reward
| 38 N %}?@ E] Poster 29€, dated February 2000. Source of reward funds:
E U S. Postal Service and FBi $2,000,000; ADVO, Inc. $500,000,
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https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9B%BD
https://zh.wikipedia.org/wiki/%E7%94%9F%E7%89%A9%E6%81%90%E6%80%96%E4%B8%BB%E7%BE%A9
https://zh.wikipedia.org/wiki/%E7%82%AD%E7%96%BD%E6%A1%BF%E8%8F%8C
https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9B%BD%E6%B0%91%E4%B8%BB%E5%85%9A
https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9B%BD%E5%8F%82%E8%AE%AE%E9%99%A2
https://zh.wikipedia.org/wiki/%E8%81%94%E9%82%A6%E8%B0%83%E6%9F%A5%E5%B1%80
https://zh.wikipedia.org/w/index.php?title=%E5%B8%83%E9%B2%81%E6%96%AF%C2%B7%E7%88%B1%E5%BE%B7%E5%8D%8E%E5%85%B9%C2%B7%E8%89%BE%E6%96%87%E6%96%AF&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=%E5%B8%83%E9%B2%81%E6%96%AF%C2%B7%E7%88%B1%E5%BE%B7%E5%8D%8E%E5%85%B9%C2%B7%E8%89%BE%E6%96%87%E6%96%AF&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=%E5%B8%83%E9%B2%81%E6%96%AF%C2%B7%E7%88%B1%E5%BE%B7%E5%8D%8E%E5%85%B9%C2%B7%E8%89%BE%E6%96%87%E6%96%AF&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=%E5%B8%83%E9%B2%81%E6%96%AF%C2%B7%E7%88%B1%E5%BE%B7%E5%8D%8E%E5%85%B9%C2%B7%E8%89%BE%E6%96%87%E6%96%AF&action=edit&redlink=1
https://zh.wikipedia.org/w/index.php?title=%E5%B8%83%E9%B2%81%E6%96%AF%C2%B7%E7%88%B1%E5%BE%B7%E5%8D%8E%E5%85%B9%C2%B7%E8%89%BE%E6%96%87%E6%96%AF&action=edit&redlink=1
https://zh.wikipedia.org/wiki/%E9%A9%AC%E9%87%8C%E5%85%B0%E5%B7%9E
https://zh.wikipedia.org/wiki/%E5%BC%97%E9%9B%B7%E5%BE%B7%E9%87%8C%E5%85%8B_(%E9%A9%AC%E9%87%8C%E5%85%B0%E5%B7%9E)
https://zh.wikipedia.org/wiki/%E6%88%B4%E7%BF%A0%E5%85%8B%E5%A0%A1
https://zh.wikipedia.org/wiki/%E5%AF%B9%E4%B9%99%E9%85%B0%E6%B0%A8%E5%9F%BA%E9%85%9A
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3 and veatitation systems

~ » Specific sysiems lor ase in homes,

~ schoots, hospitals. and office
busidings are addressed

Wiadysiaw Jan Kowalski

https://www.amazon.com/Building-Systems-Technology-Wladyslaw-Kowalski/dp/0071402462

‘ Description:

Intended as an all-encompassing reference handbook and text, it provides assessment

information for industrial hygiene and environmental health professionals on the best

methods for the control of bioaerosols and some chemical agents in buildings
including: homes, schools, hospitals, and offices. This text is original in its coverage of
airborne pathogens, the mechanical systems used to control indoor air quality, indoor
disease control, bioweapons, and mold contamination. Information on building and
running systems impervious to bioweapons, and retrofitting existing heating and
ventilation systems is also provided. Chapters in the book include:

* Biological Weapon Agents
» Dose and Epidemiology of CBW Agents
 Buildings and Attach Scenarios

« Air-Cleaning and Disinfection Systems

« Simulation of Building Attach Scenarios
» Decontamination and Remediation

« Alternative Technologies

» Chemical Weapon Agents
 Dispersion and Delivery Systems
 Ventilation Systems

 Detection of CBW Agents ,
* Immune Building Control Systems
 Security and Emergency Procedures
* Mailrooms and CBW Agents

” Al
£y

[E2-5 Immune Building Systems Technology by Wladyslaw Kowalski (2002-09-26) _—*=



https://www.amazon.com/Building-Systems-Technology-Wladyslaw-Kowalski/dp/0071402462
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Z | /‘ When Islamic State attack your cities it
! won't look nice. By the permission of Allah
that day is not far.
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It's the most effective way to oraion -
prevent the spread of germs * =09

B R PR . :iccons
Cough or sneeze into ‘
your elbow or a tissue. %
o \9 ) \
Wash your hands frequently with soap ' ANE° Whenever possible, wash your hands
and water for st lesst 20 seconda. Wethands with  Applysoapandscrub  Scrub for atleast Rinse thoroughly with soap and water instead.
A running water,  Paims, backs of hands, 20 seconds, under running
wrists, between fingers water. -

and under nails. 0 =

-

Apply enough |
Dry hands Use the towel to product on ‘
Avoid close contact, withasingle  turn off the faucet.
use towel.

such as shaking hands.
o Use_h_and and rub hands
’ v sanitizer. until they're dry.

No soap and hands to cover e : ‘ :) 1
water? all surfaces, N §% —
-l :
N

RCCOHS.Ca RCCOHS.Ca

Canackan Contre for Occupatioral Health and Safety Canadian Certra foc Occupational Heakh and Satety .,,,_, I:: ull s C“ ‘\ /




(= RO S8 IR W Coronavirus @ I M U A i

& eSS HRSERARIEZ EXRenyi Zhang, Yixin Lib, Annie L. Zhang, Yuan Wang,
and Mario J. Molina > %i%ﬂi‘%ﬁ BICOVID-19% B R&E R » BEEZE P HEEE
C({){%/f 19EBNFERR » RERFHEREAHTN » ROBFEFRCHREEC

https://www.pnas.org/content/early/2020/06/10/2009637117 HOW Long

@ 239ZRIBFFTIRWHO : 3RB TR T A B2 F S - gg‘gﬁ;}gc'-:ssts

https://www.commonhealth.com.tw/article/article.action?nid=82097

‘30@%}?{ ! %Eqﬁm FHEDEJ ﬂ%[[)jﬂﬂj[;%f')gkﬁ @ CARDEDARD: UP TO 24 HOURS
%% rgl‘:c{-‘?..-ﬁJ j(m% STAINLESS STEEL: UP TO THREE DAYS
https://www.ettoday.net/news/20200822/1790828.htm?from=fb_et news&fbclid=IwA PLASTICS: UP TO THREE DAYS
R3YIJE4wB8Ksvx4Fp-ghij5SAKNY MxCTtIyKjCquXfYvszBJYc0szQn9DYE AEROSOLS: UP TO THREE HOURS

& BEVFEEROR - 15K | WEEZERT AT M8 # -

https://news.tvbs.com.tw/world/1324017?utm_source=Msn&utm_medium=Msn_newsé&
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https://www.natgeomedia.com/science/article/content-11151.htmi
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.~ https://unwire.hk/2020/04/23/ein-optischer-biosensor-fur-das-coronavirus/fun-tech/




o

" @ EEPREHIFL(CDC) i
PHERE ¢ Bd i W38 (SARS-CoV-2)NIBERYZE Rk
https://www.cdc.gov/coronavirus/2019-ncov/more/scientific-brief-sars-cov-2.html

PR 7 7 5 SARS-CoV-2 ] DL AR T 2\ (H1% - B @ il ~ TRORAIZE SR (8 -

* P (% (Contact transmission) © e il 4 BRI o EL SR CULEE Ty 50) BB 00 Sy ) o 20002 [ EL SRl T 195
MRS - REFRHE R "R ERE
* R {H1%(Droplet transmission) © 215 i A8 2 R G - LH B 2 i S B IR R TROAR (RIS A BIRER DA Ry NI FRORFIREDRL ) 1fT
%ﬁ%@wﬁ ER NGRS R (RE RGO ZA) » fF A e # AR ERE T -

ZER[EE(Airborne transmission) © EEEFFE N & A N YR ETRORIT EREHY - 18 SeIIR S TRIR FHEy NI TRR AT GO
@ﬁﬁ% A DA IR 2R P (S K65 RY) » R[] (S Ry BV NRR) R EZE SR -

¢ ZENZ{REF (AAAS)

PR Wi N5 (SARS-CoV-2)Hy 2= R {15

https://science.sciencemag.org/content/early/2020/10/02/science.abf0521.full
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Ceronavirus Disease Health
{ COVID-19)} Carrier Individuals
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Please refuse to relate closely with
anyone not wearing a face mask
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Procedia Engineering= ¥ 73~ : " Numerical Simulation of Coughed Droplets in Conference Room/gj*;i
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\"rrh'!.ﬁ" v:ll;!u:-lhfa’rcr s spectral bands of sunlight Hockl - ear Evenl .
ljl:;f;nhuw invents first mercury vapor arc Hﬁzklzf?ﬂ n::gl.l-;:] oan : Reference
1830 Stokes invents quartz arc lamp ths erger (2002) lh”-!‘; E!l'bl upper air application in schools Wells (193
1842 185 nm p that produces to Hockberger (2002) Itl.:u] Lll{hl Muorescent gas discharge UV lamp “.; '; (1938)
Z 1 W firsi : e : RUTTRLLUS wcheible
Becqueral and Draper find 340200 non Tight 1942 ir fin hlr..l|t|'r|1-:|.l_ 1o air conditioning systems e 1l } ind Scheible (20604
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802 Greissler demostrate; | - First air conditioner application uttolph and Haynes (19507
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* Menzies, D., Popa, J., Hanley, J. A., Rand, T., and D. K. Milton, “Effect of ultraviolet germicidal
lights installed in office ventilation systems on workers’ health and wellbeing: double-blind
multiple crossover trial,” THE LANCET, Vol.362, N0.29, pp.1785-1791 (2003).
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Beggs, C. B., Noakes, C. J., Sleigh, P. A., Fletcher, L. A, and K. G. Kerr, “Methodology for Determining the
Susceptibility of Airborne Microorganisms to Irradiation by An Upper-room UVGI System,” Journal of Aerosol Science,

Vol. 37, pp.885-902(2006).
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* Brickner, P. W., Vincent, R. L., First, M., Nardell, E., Murry, M., and W. Kaufman, “The Application of Ultraviolet
Germicidal Irradiation to Control Transmission of Airborne Disease: Bioterrorism Countermeasure,” Public Health Reports,

Vol. 118, pp.99-114 (2003).
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* Menzies, D., Popa, J., Hanley, J. A, Rand, T., and D. K. Milton, “Effect of ultraviolet germicidal lights
installed in office ventilation systems on workers’ health and wellbeing: double-blind multiple crossover
trial,” THE LANCET, Vol.362, N0.29, pp.1785-1791 (2003).
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* ASHRAE Technical Committees, GENERAL APPLICATIONS-Chapter 60 Ultraviolet Air and Surface Treatment
(TC 2.9, Ultraviolet Air and Surface Treatment), 2011 ASHRAE HANDBOOK, HVAC Application, S| Edition

(2011).
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12 7 UV measurements given in

11 7 microwatts per square Stray UV radiation zone
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Engineers, Inc., pp.28-36 (2008).
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Louvered UVGI for
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REAEMERSR

Open UVGI for
High (>9 ft) Ceilings (>2.7 m)

\ U 4

* 23.Martin Jr., S. B, Dunn, C., Freihaut, J. D., Bahnfleth, W. P., Lau, J., and A. N., Davidovic, “Ultraviolet Germicidal Irradiation Current Best Practices, American Society of Heating, ” Refrigerating and Air-Conditioning
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Wavelength, nm

Band Wavelength, nm Type and classification
UVA 320-400 Non-germicidal (Near-UV, Blacklight)
e Erythemal

UvB 280-320 y . Gennlcidal

uvce 200-280 Ozone-producing Actinic

Vuv 100-200 Vacuum ultraviolet

- . 260nm 2{8nm
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13 e\
glirai £ | RS

12 il | I, \\
) ! /
5 11 4 \ / * The quantum yield at
- X : < 254 nm is ¢~102 for
% 101 PR Y \ pyrimidines and for
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-o- i ‘.‘ |
E°
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= .
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.
200 220 240 260 280 300 320
Wavelength, nm
l 23 e
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» Kowalski, W. J., Ultraviolet Germicidal Irradiation Handbook - UVGI for Air and Surface Disinfection, Springer, New York (2009).
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» Kowalski, W. J., Ultraviolet Germicidal Irradiation Handbook - UVGI for Air an@

Surface Disinfection, Springer, New York (2009).




a F4-2 HPEHSEYEUVG IEIR (W X sec/em?) N ER

4H5 Bacteria0 A% Bacteria

Agrobacterium tumefaciensfE A7 g (4H B 14 fe Jeg 975 B ) 8,500 Streptococcus faecalis 7N 325 Ek 10,000
Bacillus anthracisje {HAR & 8,700 Streptococcus hemolyticus 37511 P4 SEEk 5,500
Bacillus mrgaterium(vegetative) 4/ NSE AR (FEY 4 F=10R) 2,500 Streptococcus lactis & H#HEKE 8,800
Bacillus mrgaterium(spore) 4H/NFHIAEE (FIT1IR) 52,000 Streptococcus viridans F.4% EHEEK 3,800
Bacillus subtillis(vegetative)fiti 55 & (T #714= F1k) 11,000 Vibrio cholerae 2 gLILE 6,500
Bacillus subtillis(spore)fi &2 & (FF-R) 58,000 FFIHE Mold Spore
Clostridium tetanif {5 EE i 22,000 | Aspergillus flavus(yellowish green)s=%872% D 99,000
Corynebacterium diptheriae [ {155 6,500 Aspergillus glaucus(bluish green) E 15 = 88,000
Echerichia coliAf51545 [C AR 7,000 | Aspergillus niger(black) 330,000
Legionella bozimanii:E{fHE AR E & 3,500 Mucor ramosissimus(white gray) 735z H {5 35,200
Legionella dumoffiizB{fi B AR H & 5,500 Penicillum digitatum(olive)%#f# 88,000
Legionella gormaniizB{fi 5 A5 E & 4,900 Penicillum expensum(olive)fE & — 22,000
Legionella micdade ZE{fiE AR E & 3,100 Penicillum roqueforti(green)f# E 26,400
Legionella longbeachae’B{fiEE A 5 EH & 2,900 Rhizopus nigricans(black) S5 {&] EE 220,000
Legionella pneumophilazE{f 2 A\ 5 5 B & kit 3,800 ¥ Algae 5 O
Legionella interrogans(infectious jaundice)E{fi B A5 B & =E B2 1t 6,000 Chlorella vulgaris (algae)45%:Ek = Sy | 22,000
Mycobacterium tuberculosisifi4si% 7 2 A2 & 10,000 R4 8h¥Protozoa [
Neisseria catarrhaiisZs 35 (K B EK I & S A0 5 B 1k 8,500 Nematode eggs4s &5 92,000
Proteus vulgaris&# A5 5 & 6,600 ParameciumEjE £ 200,000
Pseudomonas aeruginosa(laboratory strain)4EHEASEE 3,900 JAEE Virus
Pseudomonas aeruginosa (environmental strain) 4EiEfE 10,500 Bacteriophage(E.coli)ix 5 e e 6,600
Rhodospirilum rubrum4T #2 5z i 6,200 Hepatitis virusff 3 55 8,000
Salmonella enteritidis)> P AR Fi b 32 R 7,600 Influenza virusjii BE = 1 6,600
Salmonella paratyphi (Enteric fever)/bFq K AR E EHEFEF R 6,100 Poliovirus/|~ 52 it B 2 21,000
Salmonella typhimurium;/b 5 B A i 7Y 15,200 Rotavirustig, K5 55 24,000
Salmonella typhosa(Typhoid fever)/bFH AR E (S H IR 6,000 Tobacco mosaic VirusHz ik AU o 440,000
Sarcina luteafé s /B EKE 26,400 Virus of Infectious Hepatitis {22 EHT- 3% 5555 8,000
Serratia marcescensgh’E bR I H 6,200 E2EFES Yeast
Shigella dysenteriae(Dysentery)F B E AEE 4,200 Baker's yeast i R E 8,800,
“higella flexneri (Dysentery) 55 E BEE 3,400 Brewer's yeast M9 F i R} 6,600_'

gella sonnei IR DEE 7,000 Common yeast cake —fREAHE R} 13,20C
_aphylococcus epidermidis 5 f7 &4 Bk i 5,800 Saccharomyces ellipsoideus 7z B ) 13,200

g




1.Miriam et al. (2004)

1 HE 5+ 53 £ 4,016 pW/em?(FE B /& & 32 11 30 47 ) B 5
SARS-CoV R,/ 5 » 1457 88 B1 A (o8 2 28 A= 5 o3 1y 2k
;& (Inactivation) - 6 47 &% A] 3% ¥ & J& 2 400 % (&Y
4,016 X 6 X 60=1,445,760uWs/cm?=14,458 J/m>27l| ) 15
= o [HEFEFHY5E 2L E 2R (Detection limit)
I B8 03 &t 15 45 $% (4,016 X 15 X 60=3,614,400 p Ws/cm?= 0 ' | !
36,144)/Im2H B I &) - / {“'ﬂ”

2. Duan et al. (2003) R

T R 58 2 >90 pnW/em?2(BE Bl e & =2 11802 77 ) BE 5T T SARS-
CoV B & JK W 5 4 - 60 77 g8 B[] o] fif H & & (&
90 X 60 X 60=324,000pWs/em?=3,240)/m?HE(IET &) -

* Duan, S.-M., Zhao, X.-S., Wen, R.-F., &g ng, J.-J., Pi, G.-H., Zhang, S.-X., Han, J., Bi, S.-L., Ruan, L.,
Dong, X.-P., and SARS Research Team, 3. Stability of SARS coronavirus in human specimens and
environment and its sensitivity to heating and UV irradiation. Biomed. Environ. Sci. 16, 246-255.

* UVCERRAIMRIH R et iR o 2 S Y SR - 48 - _ 3 5 10 15
http://www.hangjianet.com/app/share/topicDetail?id=1580951444765&type=android &v=54&s (B) Radiation dose (rads % 1,33)
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https://scitechdaily.com/far-uvc-light-safely-kills-99-9-of-airborne-coronaviruses/

Far-UVC Light Safely Kills 99.9% of Airborne Coronaviruses

More than 99.9% of seasonal coronaviruses present in airborne droplets were killed when exposed to a particular wavelength of ultraviolet light that is safe to use around humans, a new study at COLUMBIA UNIVERSITY Irving
Medical Center has found.

“Based on our results, continuous airborne disinfection with far-UVC light at the current regulatory limit could greatly reduce the level of airborne virus in indoor environments occupied by people,” says the study’ s lead author
David Brenner, PhD, Higgins Professor of Radiation Biophysics at Columbia University Vagelos College of Physicians and Surgeons and director of the Center for Radiological Research at Columbia University Irving Medical
Center.

The research was published on June 24, 2020, in Scientific Reports.

Background
Conventional germicidal UVC light (254 nm wavelength) can be used to disinfect unoccupied spaces such as empty hospital rooms or empty subway cars, but direct exposure to these conventional UV lamps is not possible in
occupied public spaces, as this could be a health hazard.

To continuously and safely disinfect occupied indoor areas, researchers at Columbia University Irving Medical Center have been investigating far-UVC light (222 nm wavelength). Far-UVC light cannot penetrate the tear layer of the
eye or the outer dead-cell layer of skin so it cannot reach or damage living cells in the body.

The researchers had previously shown that far-UVC light can safely kill airborne influenza viruses.
The new paper extends their research to seasonal coronaviruses, which are structurally similar to the SARS-COV-2 virus that causes

Study details
In the study, the researchers used a misting device to aerosolize two common coronaviruses. The aerosols containing coronavirus were then flowed through the air in front of a far-UVC lamp. After exposure to far-UVC light, the
researchers tested to see how many of the viruses were still alive.

The researchers found that more than 99.9% of the exposed virus had been killed by a very low exposure to far-UVC light.

Based on their results, the researchers estimate that continuous exposure to far-UVC light at the current regulatory limit would kill 90% of airborne viruses in about 8 minutes, 95% in about 11 minutes, 99% in about 16 minutes, and
99.9% in about 25 minutes.

Using far-UVC light in occupied indoor spaces
The sensitivity of the coronaviruses to far-UVC light suggests that it may be feasible and safe to use overhead far-UVC lamps in occupied indoor public places to markedly reduce the risk of person-to-person transmission of
coronaviruses, as well as other viruses such as influenza.

Ongoing studies in SARS-CoV-2
In a separate ongoing study, the researchers are testing the efficacy of far-UVC light against airborne SARS-CoV-2. Preliminary data suggest that far-UVC light is just as effective at killing SARS-CoV-2.

“Far-UVC light doesn’ t really discriminate between coronavirus types, so we expected that it would kill SARS-CoV-2 in just the same way,” Brenner says. “Since SARS-CoV-2 is largely spread via droplets and aerosols that
are coughed and sneezed into the airit’ s important to have a tool that can safely inactivate the virus while it' s in the air, particularly while people are around.”

Brenner continues, “Because it s safe to use in occupied spaces like hospitals, buses, planes, trains, train stations, schools, restaurants, offices, theaters, gyms, and anywhere that people gather indoors, far-UVC light could be
used in combination with other measures, like wearing face masks and washing hands, to limit the transmission of SARS-CoV-2 and other viruses.”

~n~ference: “Far-UVC light (222 nm) efficiently and safely inactivates airborne human coronaviruses’ by Manuela Buonanno, David Welch, Igor Shuryak and David J. Brenner, 24 June 2020, Scientific Reports.
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https://www.signify.com/global/our-company/news/press-releases/2020/20200616-signify-boston-university-validate-
effectiveness-signify-uvc-light-sources-on-inactivating-virus-that-causes-covid19?link1d=90981328

Signify and Boston University validate effectiveness of Signify’ s UV-C light sources
on inactivating the virus that causes COVID-19

June 16, 2020
Dr. Anthony Griffiths
Associate Professor of Microbiology at Boston University School of Medicine

Since the start of the SARS CoV-2 pandemic, Dr. Anthony Griffiths, Associate Professor of
Microbiology at Boston University School of Medicine and his team have been working on
developing tools to support scientific advancement in this field. During their research they have
treated inoculated material with different doses of UV-C radiation coming from a Signify light
source and assessed the inactivation capacity under various conditions. The team applied a dose of
5mJ/em?, resulting in a reduction of the SARS-CoV-2 virus of 99% in 6 seconds. Based on the
data, it was determined that a dose of 22mJ/em? will result in a reduction of 99.9999% in 25
seconds.
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