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L. ) Hand Hygiene Technique with Soap and Water
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D Duration of the entire procedure: 410-60 seconds
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Rotational rubbing of left thumb Rotational rubbing, backwards and Rinse hands with water;
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Dry hands thoroughly Use towel to turn off faucet; Your hands are now safe.
with a single use towel;
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Antibacterial Soap Doesn’t Kill More Bacteria

The amount of S. marcescens bacteria (measured in logcfu/hand) on the hands of 16
volunteers after washing with plain or antibacterial (0.3% triclosan) soap
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(unwashed) HOW YO READ THIS CHART

Washed with .
plain soap No statistically
p @ Dlack onzonta) iine wiimn ine Dy significant difference.
Washed with rpresents the m viall -
antibacterial soap

Source: Journal of Antimicrobial Chemotherapy

Antibacterial Soap Isn’t Better Than Plain Soap

© Initial population

@ With plain soap

() With antibacterial soap (0.3% triclosan)

The amount of bacteria in the lab container (measured in logcfu/ml) after using plain

and antibacterial (0.3% triclosan) soaps at room temperature (72°F) for 20 seconds
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The amount of bacteria in the lab container (measured in logcfu/ml) after using plain
and antibacterial (0.3% triclosan) soaps at 104°F for 20 seconds
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Source: Journal of Antimicrobial Chemotherapy THE HUFFINGTON POST
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* Alcohol Base ([dl1panoopad)

e JauUs:NduUwDYL IIPanDDDa Gl 3 BUNAD (ethyl alcohol, isopropyl alcohol Az n-
propyl alcohol)

* J29UUISLLIUINSDLE WA IISNIDANDDDAARANTIAIVIGNaU 70% Jullla

e pandodaranwanlnglsvYvIuIRSOLEIVARDU 11 TA d=dAuidudutipanin 70%
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e 70% JulUawisnin covinig Hsa 1a

* Alcohol free ([UldN1DanDooad)

* Jaiuus:nduUuUDY quaternary ammonium compounds (benzalkonium chloride KSD
Zephiran Chloride)
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Alcohol Base (lluudiiDanoooaa)
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V/V AU W/W Add:[s ?

 \//V €DlU19N volume solute/volume solution
(UsSnsaisiuusiuinssiu)

* W/W gduIvIN _weight solute/weight solution
(umunmsnaumunsau)

e 70% JulUKLaBL V/V

Concentration of ethanol by

weight (w/w)

Concentration of ethanol by

volume (v/v)

52.1% (w/w)
54.1% (w/w)
60.0% (w/w)
61.0% (w/w)
62.4% (w/w)
65.0% (w/w)
70.0% (w/w)
73.5% (w/w)
75.0% (w/w)
80.0% (w/w)
85.0% (w/w)
89.0% (w/w)
90.0% (w/w)
95.0% (w/w)

60.0% (v/v)
62.0% (v/v)
67.7% (viv)
68.7% (viv)
70.0% (v/v)
72.4% (viv)
77.0% (vIv)
80.0% (v/v)
81.3% (viv)
85.5% (viv)
89.5% (viv)
92.5% (v/v)
93.3% (v/v)
96.8% (v/v)

Reference: European Pharmacopoeia 7.0, 2011.
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Alcohol free ([Ufdpanoodad)

e UN:13auN “onndn idipanoooad”

* Jaluus:NduUYDYL quaternary ammonium compounds (benzalkonium chloride
KSD Zephiran Chloride)

e UVWANANUATE Triclosan nciidovoniddpidalus:a:-aidurnfKIfaiioaoa M
[RNIAUAUEOUSNA DWIROU:ISL IvlannRINIElukaaUs:ine

e JoULaUUDY benzalkonium chloride AD 0.1% W/W

e HIBodiBonuuiden STANWIBUTU 0.4%
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(oY Alcohol free (IUfdNDandoDad)
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Aerosols
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Time (hours post aerosolisation)
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Virus titer
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Cardboard

0 1 4 B 24 &4 72 ©6
Time (hours post application)

Virus titer
(Log 4 TCIDg/mL)
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Steel

HCoV-18
BN (SARS-CoV-2)

0 1 4 8 24 48 72 986
Time (hours post application)

Plastic

3

C 1 4 8 24 48 72 96
Time (hours post application)
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Journal of Hospital Infection 104 (2020) 246—251

Available online at www .sciencedirect.com

Journal of Hospital Infection Leit E\Eétt?éﬁr <
. 8ce iety

journal homepage: www.elsevier.com/locate/jhin

Review

Persistence of coronaviruses on inanimate surfaces and
their inactivation with biocidal agents

G. Kampf®*, D. Todt", S. Pfaender”, E. Steinmann”

2 University Medicine Greifswald, Institute for Hygiene and Environmental Medicine, Ferdinand-Sauerbruch-Strafie, 17475
Greifswald, Germany

® Department of Molecular and Medical Virology, Ruhr University Bochum, Universitdtsstrasse 50, 44801 Bochum, Germany

coronavirus, Middle East Respiratory Syndrome (MERS) coronavirus or endemic human
viruses (HCoV) can persist on inanimate surfaces like metal. glass or plastic for up to
9 days
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SENSITIVITY OF BOVINE PATHOGENS

v F hSanuu TO DISINFECTANTS

MORE SENSITIVE TO DISINFECTANTS
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LESS SENSITIVE TO DISINFECTANTS




yUnuoLUNeRNIEDNAIEAU
* IDanooDaa (Alcohol)
* WuDalla:dywus (Phenols and derivatives)
e 31sUs:nounansu (Chlorine)
* Quaternary Ammonium Compounds
* Da0loA Aldehydes
e [plaspuiuoSoonlua (Hydrogen Peroxide)
* NSNIUDSD:BOA (Peracetic Acid)
* ASYDA (Cresol)
* Biguanides
* 31suUs:nouldldfu (lodine)




lloanoooaa (Alcohol)

*iJ2IUU
* Ethanol (Ethyl Alcohol) na: Isopropanol (2-Propanol)
e ANUIIUTUADISYDEVUDE 70%

@m 12anadodmAuENQ [valoanadoa “ dwsduoanogoa 0y 9‘1(‘;‘/
Solution) S5 (Alcohol Gel) ()
(_ 2 PN ootiisia R - (Alcohol Spray) .SO ro l
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WuDalla:duWus (Phenols and derivatives)
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aisus:nounaodsu (Chlorine)

e g1sUs:NpuAadsuURtaUlGIDutnen 18D Ad )
Tuidanlolunaslsr (sodium hypochlorite) KSpUNEN | | i L
WDNUMDKSOAaDSUUN

e [D10DS (Haiter®), AansoNd (Clorox®)

e mIIVduzDLIBINaUDIUAaDIsA INAU 0.5-1%
(v/v) Unhsalan

* ANunadnUIivdugoninauisnidodnla (dulo
I0DSIANIINEU 6%)

™ 207464 L0z 1801
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Quaternary Ammonium Compounds
QUAT

o \Dudhanraaidos:aucdnedn
coviDi1g A

e AMGULINAD Benzalkonium
chloride 0.05% - 2%

* 1S9QANIBINAUIRA

B 22 MULTI-QUAT
SANITIZER

A QUAT
(3 zanITiZER

waanturidbo
puan2on

T e v KELP QUT OF REACH
—— s s~ OF CHILDREN

e e e e A pe
S .= DANGER




Da0loa Aldehydes

. ﬁTﬁTuJDDU_u AD Formaldehyde 11Aa: Glutaraldehyde

e TG doluiASovUonvNIsIwne 13U puUnsniunAn na:
InSovadvasIVNEiU

* 2% glutaraldehyde 12:0.7- 4% Formaldehyde aJ1snJn
corona virus [0
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[BlasipuIUDSooNlBa (Hydrogen Peroxide)

. Gauft”ﬂwsw:riaTR[ﬁnmmsuWTﬁL]aum'w
disinfectant 3UODU

e ganamIRkUNNa:AgDoN3RUINIUU IvlUdaiswu
ONAY

o uAIIIUTU 3% naawisnidouidu 0.5% v
§VIUISNJN corona virus O

e AV 1 UIANDUY-3VDDN r
3%
Hydrogen =

e GovinulunsuzUaadnlulaunay B -

8FLOZ (0.5PT) 237mL 2




NSQIUDSD:=-3OA (Peracetic Acid)

 TEAULINTUROATKNSSUDIKS 1IASDVLA UAFM) funistigoinSoviio
IWNgdAagNssUlia:nuanssuinG

e J1SNN corona PSalA




ASuDa (Cresol)

e Tupdnfguiniulsuwauna MRS Naulsuwaua”

* dHuWaULDLUNENWU Lysol

* Cresol UdUUl@nuupgav na:uldsunissusovaksu
(&% corona virus

Concentrate
Diginfectont

Dvanon 2o v aw il et
Mot § Caaleann

Orrginal
et

* J9UU Lysol DKkananuukanaduway ovgoainfka
Noudd




Biguanides

* [AIN chlorhexidine 1a: polyhexamethylene biguanide

I Polyhexamethylene biguanide

* Ganld dKSurinAIUE:=DIN contact lenses KSpIDU
JiuwauudvaIuses-vunaunala

® VIUIVUWUINEWNSNN Corona virus [GAMNIASU
nisSusovlunsuplIuANIsAfincnvingia: aun.

e Chlorhexidine [BWoniJd NANEDIOEIKULNDU
Allyle
e Chlorhexidine [Uauasnuisala

polyhexamethylene biguanide



aisus:-nouldlodu (lodine)

* lodophor (A1SWALYDYL iodine Ila: povidone 1SN~
povidone-iodine)
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JUN:idcdKanIdu active ingredient ®
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SURFACE CLEANER/
F.O.G DIGESTER
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Ethanol+2-Propanol

Quaternary ammonium + Ethanol

Hydrogen Peroxide + Peroxyacetic
Acid
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A15199 2 d159@BLazANIITUNIE1NS09@ 8 coronavirus L6 (% lagusinas vAv)

818170 AULVUTU
Accelerated hydrogen peroxide 0.5%
Benzalkonium chloride 0.05%

(alkyl dimethyl benzyl ammonium chloride)

Chloroxylenol 0.12%
Ethyl alcohol 70%
lodine in iodophor 50 ppm
Isopropanol 50%
Povidone-iodine 1% iodine
Sodium hypochlorite 0.05 - 0.5%

Sodium chlorite 0.23%
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* A WA INWUEIID:EIUANKSDKENNISNS:NUUDLISA
« UhenaulknjausniiGo Corona virus

* NSUADUANISARNCID USA llu: 70% lIpanoopad 0.5% sodium
hypochlorlte 1a: 0.5% Hydrogen Peroxide fTUMISHAUA:DIOWULID

* U']UTO:(’]D\)UDHTHUUHWU [oUNUWDDVI:IAKO




FVAISSIL

» (henno:lEAbus:U active ingredient dOOU

« TumasIBUnenANTauus:nouRiBoldiduiiauin oomdn
A15SSSUE0

e UhenaulkniAuonwinld 99.99% TUiDuAIUDEL
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UV light Ado:(s 27?7

* UV (Ultraviolet) 130&3 K3DAISIZININ 1AV UV UUNNIAVUDLOIY
DINNE

« 10udhunaviisiiiauisnudvIRUlAMunIUET

* AWNsNADYVN:aLUEINNIANIwNIMAVAISURUY U

* VA2 WEIAAU 100-400 nanometers
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Violet Red

Cosmic |Gamma Micro | Radio

X-Rays | Ultraviolet Infrared

Rays Rays el _ Waves |Waves
ApAON | nnwn | PnYIsg | Iav UV SUWTISQ | Tifiasow | Adusne

] I I

10°°m 10°m 107m 10"m Mm)

Vacuum | Short Wave UV | Middle Wave UV | Long Wave UV
uv (UV-C) (UV-B) (UV-A)
(nm)
I I I I
100 185 254 300 315 400

200 280



ZIVAISIUDVIRUUNA 400-700 unluILAS

10 meters 10 10 10° 10 1[4

1 nANOMELer 1000 nanametes 1 miimelas 1 meter 1 kilomater

X-rays Microwaves Broadcast

band
Gamma Ultraviolet Infrared Radar

rays (uV) (IR)

\_/—\

Short Wavelenghts ' o ‘ Long Wavelengths

Visible Light

Ultraviolet ‘ Infrared
(UV) | (IR)

400 nanometers 500 nanometers 600 nanometers 700 nanometers



funavonae Us:nouade Sud ultraviolet 4 UO

UVA (ultraviolet A) JAWENIAAU 320 - / \

400 nm fulEVIONO:0 UVA UINBY 95%
UVB (ultraviolet B) JAIIN&IAAU 290 - T Py v e
320 nm PJUS:zUNU 5%

UVC (ultraviolet C) JAIINEIAAU 200 -
290 nm $SLAUUNT IWavugvEdlan
Vacuum UV JA2IWEDAEU 100 — 200 nm
SuFsdadiavurdlaniiunu iws:lou
udonlnanAaluoiniA viuthlulE:cpvld Bl

AUIASDLONCUNINIA (Vacuum) —

Tissue L

e

iyl |9

| 200

Wavelength (nm)

Epidermis -{:" '




NOYIN Vacuum UV N X-rays 1132

Photon energy

Wavelength
0.1 nm=1A 1nm 10 nm 100 nm 1 um
1 E 1 ] E ] E 1

|
| an
1 1 ]
s ExomaUliaviolet
: H :
| 1 1

- " -

10 keV i 1 keV 100 eV 10 eV : 1eV

i
i

A
i



UVA NU UVB

* UVA [Uddunsia Jog 95% funavinn Black light KSokapnlopuiSoviiaviidu
UVA IKidounu
« MIR@NINRNDUIY IKeEU 1A00AVE
e Tawnsnrinidolsald dvdulugumnianlulddarinhsa idomv:rikANuBUMIVE
anav

* UVB n:auiulplgunniaiony dod 5% funavinn

« 10uakalRIANEITKOI0O INSuuInn 10pIsPRNTUDENATINY

' — - — - UVA uvB
* AWIsSNAvYWADUNSIECDEIKULIIA:MIO



WS:ioNUovIsT UVC

* 1JuNALATAINEAAUAUAN NGNFUTWALVIUGLAN BoTUs:ANSNIWIUNISEY
IGOUINNAN

* J99UURIASDLEALIASI:K UVC ISUNIN S:UU “UVGI” (Ultraviolet Germicidal
Irradiation)

o 2,
Q s,
G, & % L®
2 o, by,
% % LA
°8. % '*79"..'. Ultraviolets %
% Uy Ultraviolet LA



NsyIDANYS:-UU UVGI nuvoonidu 3 Us:inn

e NISUIEDISAIUDINAF (Air Disinfection)
e Ydonanuluoinia TEuRdAuSWULINIBU Isvnwaud Tsvweanula Waiua

« BdIsAluuDVIKAD (Liquid Disinfection)

e MstEDIsAlULDLIKAD 18U UhaudhGamanavdansibiolan KSolupNaKNssuUUN
umaumluaTsnTuuwnauUaaua\)anKa\)m WWudu

* JUTDISANWULIIUDYINN (Surface Disinfection)
e TEdouuwutdInaldnay Uve 13U gidouusdusnidu didomsu: Bidonusvdwu




UVC d1UISNJN coronavirus Tﬁ
funisnaaovUdDpvaguu 15,30 UN

Table 4. Virucidal efficacy of ultraviolet radiation aganst parvoviruses and coronaviruses

Radiation time Parvovirus Coronavirus
(mi5.) CPVw KRV® MHV-2» MHV-Nb ccve
0 0 0 0 0 0

5 0. 66’ 2. 66’ 0. 33% 1.87¢° NT

>2.00 >4.00 >4.67 >3.34 3. 849
>2.00 >4.00 >4.67 >3.34 >4.68
NT: Not tested

al)y bl )y @ See footnote to Table 2.



ADUEIUISNiuNIsEIGoduudnNIINNaMIEATURL
ADUIISY (Energy dose)

5.0
4.5+
4.0~

3.5

‘ T & —
0.02 0.04 0.06 0.08 0.09 0.10 0.11
Energy dose, J/cm?
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UVC FigolsAlBVIdUBUNSIECDEIIKUIVLINAAN[VTUSUIISY

KaigoulaK: (Welding Torch) 9:0AV UVB 1a: UVC SusuDudbvaiuldaunsnidoonuuru:ld



INSDLAVIASIEK UVC dKSuidolsA

* JouuidnvuedkSuldiovoeiokainkang

* fivstouidipvdbviduaUnsniinSoviionltunssIu TNIssusoy
e JoUuDW:IA black light LINU
 iwsuaemiawsnigniaiidu uv slalku

e Ste:PANIGIUAUAIILISHUDY UVC
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Brief report
Portable UV light as an alternative for decontamination

Lasse Per Petersson ™", Urs-Vito Albrecht MD °, Ludwig Sedlacek MD“,
Stefanie Gemein PhD ", Jirgen Gebel PhD", Ralf-Peter Vonberg MD**

* unrure for Medwal Mycrobsedogy ond Hospaad £ pedemsciogy. Hennower Medical School. Hannower. Cermamy
* Prter L Rescherty tmsnnurr for Meduond infarmancs, Hanmover Medical School Hemnover. Cermany
bustitute of MHygiene and Pubbc Mealth. Bonn Usiweruity, Boan, Cermany

Key Worids We evaluated the capability of a commercially available hand-held device that emuts ultraviolet (UV
trdection control light to disinfect plain surfaces. Eight bactenial species were tested, including Clostridinm difficile ribotype
Surtace drunbecton 027 and 3 other spore-forming species. Even bacterial spores could be successfully inactivated within a
Sacseria few seconds of iradiation. UV light may provide an alternative for the decontamination of medical
:’.‘:: Kinetic products, such as mobile phones or tablet computers, that cannot be treated otherwise

Copynght © 2014 by the Association for Professionals in Infection Control and Epsdemiology, Inc.
Published by Elsevier Inc. All rights reserved

gAUNNISAINBIUS:NSNIWYDdY UVC U UWﬂW’]TUﬂ']SKhIﬁDTSF]



wuIuAfRadauasidnalads 40 3uli diu

N ey g et IRy >

e 28388

-
2

ROl | |

-
8

T N L] o

-
2

W ccbarey huswang i J0 | o

EEEEE.

Satanan ol svadatian 1)

nuARRudaUuosiods 40 3UA

Aration of besdiaton 14

nuAnisaludauosidnal 5 Sun

-

o 8 5858 8

e L m

i

B n

§

p ot % coloewy Parming s JKIU| Q

o 8 88 8

duration of irradation (%

EEEEE.

Carunen ol wvadines il

——

- -

Suation of catlaticn )|

nuARRulUdaunsiods 40 Sui




uvc Tadigorungdidiiulsuwenuia Isvmweauc




INSDVAVIASIK UVC
nIUIASuNIsnaapuUIVuUUTDEIINIBUNU
« TUU 2015 USUNue portable UVC 2 USBNNNUSUITDLI NG
VIUIVUSDLSUIRITIG 99.99% 5V
* GLUUMSIEINSDVLAVINS 1K UVC 2:Cipus: 303 elcindavnlilad
VIUIVUNOFDUSDVSU B v:IWawsnigohsalakSalaluinn
luunun

ook e
rresil|

A POWERFUL CLEANER THAT KILLS
99.9% OF GERMS IN SECONDS
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SCIENTIFIC REP{:}RTS

- Far-UVClight: A new tool to control

the spread of airborne-mediated
microbial diseases

David Welch, Manuela Buonanno, Veljko Grilj, igor Shuryak, Connor Crickmore,
Alan W. Bigelow, Gerhard Randers-Pehrson, Gary W. Johnson & Dawvid J. Branner

Asrborne-medisted macrobual diseases such es imfluenzs and tuberculosss represent major publac

health challenges. A dwect approach to prevent airborne transmussion & nactivation of arborne
wmwmmwwumwmmmwwm
howevey, its widespread use in public settings 15 d because ¢ WCbngtum
both carcinogenic and cataractogenic. By comtrast, we hawe previously shown that far UVC light
207-222 nm) efficently insctiva amwmwwwwnnnn because,
due to 1t strong absorbance = beologacal materials, far-UVC hght cannot penetrate even the outer

(noa Bving) layers of human sion or eye; howaver, because bactena and viruses are of micrometer or
smaller dimensions, far.UVC can penetrate and mactivate them. We show for the first time that far. UVC
efficently mactivates sirborne serosolized viruses, with » very low dose of 2 mllom? of 222 .am hight
inactivating > 35% of aerosolized HINI influenia virus. Continuous very low dose-rate far-UVC fight

in indoor public Jocations 15 3 promising, safe and inexpensive tool to reduce the spread of arborne-
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C2Y19| STOP THE SPREAD OF GERMS

I S—] a'—] U—] S n a n n—] Ss._ U—] n U D\) Help prevent the spread of respiratory diseases like COVID-19,
]

Avoid closa contact with people who are sick. Coveryour cough or sneeze with a tissue,
- then throw the tissue

covin 19 Tfae Z
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