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Our world has fundamentally changed......

Event Date Death Toll _[Location =

1915 Encephalitis lethargica pandemic 1915-1926 1,500,000 Worldwide :t s | i Enceph;Iitis lethargica®

1918 flu pandemic 1918-1920 17,000,000 Worldwide (upib'_iﬁbﬁéﬂlior& Spanish flu virus (HIN1)

1918-1922 Russia typhus epidemic 1918-1922 2,500,000 Russia Loabat . ' Typhus

1947 Egypt cholera epidemic 1947 10,277 Egypt ' ' Cholera

Poliomyelitis Epidemic 1948 8,005 United States *-_"-' : Poliomyelitis » -

1957-1958 influenza pandemic 1957-1958 1,000,000 Worldwide (1-4 million actual deaths) Influenza A virus subtype HZN!

1960—1962 Ethiopia yellow fever epidemic 1960—1962, 30,000 Ethiopia e Yellow fever 2 )

Seventh cholera pandemic 1961-1975, 155,000 Worldwide Choiera'(EI Tor strain). “
Smallpox Worldwide 1877-1977| 500,000,000 |Worldwide Smallpox " ‘ ‘ '
Hong Kong flu 1968-1970 1,000,000 Worldwide (1-4 nactual de: Influenza A virus subtype H3N2

1974 smallpox epidemic of India 1974 15,000 India : , S 1] Smallpox. t =

HIV/AIDS pandemic 1981—present 43,800,000 \Worldwide R HIV/XI DS 1

1984 Western Sahara plague 1984 64 Western Sahara 5’ Bubdhic plégﬁe

1986 Oju yellow fever epidemic 1986 5,600 Oju, Nigeria : s * dvellow fés;ar.

1987 Mali yellow fever epidemic 1987 145 Mali . {vetiow

1991 Bangladesh cholera epidemic 1991 10,415 Bangladesh e S Cholera

1996 West Africa meningitus epidemic 1996 10,000 West Africa el U i

Queensland 2009 dengue outbreak 2009 503 Queensland, A

2009 swine flu pandemic 2009-2010 575,400 Worldwide enza A virus subtype HINT

2010s Haiti cholera outbreak 2010-2019 10,075 Haiti 7 , Cholera-(strain“ erogroup O1, serotype Ogawa)
Western African Ebola virus epidemic 2013-2016 11,323 Worldwide (centred in Africa) Ebola virus disease _ﬁ—"""-".!'."' &
2017-18 United States flu season 2017-2018 95,000 United States Seasonal in ueﬁ!‘ .

2019-2020 New Zealand measles 2019—present 2 New Zealand — = o5 gm '

2019 Samoa measles outbreak 2019—present 83 Samoa e ilNiSasleswe s :

COVID-19 pandemic 2019—present| 4,279,366 \Worldwide (as 2020)

*Notable disease events above 10K deaths since 1915 + recent local events




Why does
air & surface
disinfection matter?



Channels of transmission

The virus spreads mainly from person-
to-person transmission in 3 basic
modes:

Direct air-borne transmission

Indirect surface-borne transmission
via

Indirect air-borne transmission
through

This is where UV-C can offer enhanced
disinfection solutions

Coronavirus COVID-19

Infected with

coronavirus

SARS-CoV-2

WORLD
/e9); HEART
FEDERATION

Droplets containing

virus in the air

Droplets fall on

surfaces/objects

Drop|els land in nose,

mouth, possibly lungs

On fingers from

touching

The droplets even'uu“y get
into nose and mouth

g UNIVERSITY OF CAPE TOWN




Classified Q FROMM

CDC Guidelines on Upper-Air UVC

Considerations for Use of Upper- Upper-Room Ultraviolet Germicidal
Room UVGI Irradiation (UVGI) |COVID-19 |

* The most important locations for UVGI are

high-risk indoor settings. These include:

+ Areas with an increased likelihood of sick people
(for example, school nurse’s office, hospital waiting
room).

« Crowded spaces, particularly when the health status
of occupants is unknown (for example, courtrooms,
lobbies, homeless shelter sleeping areas).

« Spaces where people must take off masks to eat or
drink (for example, school/institutional cafeterias,

restaurants, break rooms).

« Areas where it is difficult to stay at least 6 feet apart
from others.

®ignify
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Wall Street Journal Video

@ MASKING 3/18/20211:10PM

S B How Risky Is the
v, e /0

AS 94 &JENTMT G | Classroom With Covid-

AN 1§ 19 Controls in Place?

' 4

S A year into the coronavirus pandemic, many
schools are only partially open for fear they could
fuel the spread of the virus. Experts explain what

the actual risks are for spreading Covid-19 in

schools and how proper controls can change that

P o) 335/6:47

\ 3 ! . equation. lllustration: Preston Jessee for The
Video Link: AT TG, | e O . & Wall Street Journal

https://www.wsj.com/video/ho R f . &, Vi
isky-is-the-classroom-with R -y ' \'. R ’

w-risky-is-the- - - < :

covid-19-controls-in- @ AIR Fl

place/A95D4102-25F0-4B26- PR »E
B5BE-C85B84F9FB2C.html
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https://www.wsj.com/video/how-risky-is-the-classroom-with-covid-19-controls-in-place/A95D4102-25F0-4B26-B5BE-C85B84F9FB2C.html
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New York Times Video Simulation

The C.D.C. is urging communities to reopen schools as
quickly as possible, but parents and teachers have raised
questions about the quali

' of ventilation available in
: T The students are wearing masks,
but their breath still circulates and
mixes around the room. About 3
percent of the air each person in

this room breathes was exhaled by

public school classrooms to prote
coronavinus.

spec1ahzmgmbm w- ngs sy terms to.be -"" ; rsi other people.

simple sppﬁ Is ¢ ‘

classroom. A ‘ : L. . .
o] . f‘g ~ Step inside a classroom with augmented reality to
| 'é'f_\k / " | see where contaminants spread.

This augmented reality experience puts you
inside an airflow simulation. See how
ventilation changes how contaminants can
spread indoors.

Article Link: Key Takeaways/Observations:

*  Simulations continue to show how
contaminated air flows in the upper
air regions of a space

To experience this in your space, you will
need the Instagram app.

https://www.nytimes.com/inter
active/2021/02/26/science/reop
en-schools-safety-
ventilation.html?searchResultPo
sition=2

To view on Instagram, open the camera on
your device and point to the QR tag below.



https://www.nytimes.com/interactive/2021/02/26/science/reopen-schools-safety-ventilation.html?searchResultPosition=2

Why UV-C
VS.
other disinfection solutions
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New Research Article: Excerpt from article Abstract

Air Disinfection for Airborne
Infection Control with a Focus
on COVID-19: Why Germicidal

* “Only two established room-based technologies are available
to supplement mechanical ventilation: portable room air

UV is Essentialt cleaners and upper room germicidal UV air disinfection.”
Edward A. Nardell*  “SARS-CoV-2 is highly susceptible to GUV, an 80-year-old

o | technology that has been shown to safely, quietly, effectively
Division of Global Health Equity, and economically produce the equivalent of 10 to 20 or more

Brigham & Women’s Hospital, Harvard o r hour under real lif nditions.“
Medical School, Boston, MA air cnanges per nour undader reai iije conaitions.

Received 7 January 2021, accepted 16 .
March 2021, DOI: 10.1111/php.13421 Excerpt from article summary

* “Quantitatively, where applicable, no other technology

*Corresponding author email: enardell@gmail.com (Edward

A.Nardell) - | | | approaches the equivalent air changes per hour that can be
tThis article is part of a Special Issue dedicated to the topics )
of Germicidal Photobiology produced by upper room UV, silently, safely and cost-

and Infection Control

© 2021 American Society for Photobiology e_ffECtiVEIy. ]



What is UV-C

&
how does it work?
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What is UV-C?

UV stands for Ultraviolet. It is a wavelength of light that is invisible
to human eyes. UV light can be subdivided into three categories:

UV-B UV-A
280 to 315 nm 315 to 400 nm
For medical use

(i.e. phototherapy to treat
skin conditions, including psoriasis)

SUN

For disinfection purposes and
germicidal application

For use with curing,
suntanning, and insect traps

uvc
100-290 nm

0@ 280 315 LR 700

Ultraviolet Visible Infrared g .

NER
A
ol©

uvB
290-320 nm

UVA
320-400 nm

EARTH
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Types of commercially available UV Light

(Near — UV)

405 nm
Visible light
Limited virus effect

Impacts on Mold and Fungi still being
researched

Slows bacteria growth

Requires long exposure time

X-tays Ultraviolet Visible Infrared 2100, LAMPOUTPUT vs EFFECTIVENESS g
& SUN
Vacuum UV-C UV UV-A g 9 Peak Output Line of Light Sources wc
> ‘
uv -B § ? Germicidal Lamp at 253.7 NM 100290
t:.’ 6 4— Germicidal Effectiveness
55 Curve with Peak at 265 NM S R
a 4 uvc UuvB UVA
=
S 3 =3
2 2 e
1 o
1 T T T S— VA
100 200 280 315 400 780 3 2 2 2 2 8 8 8 8 8 320-400 rm
W : | AT t EARTH
ear tale nm Wavelength in Nanometers (NM)
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Types of commercially available UV Light

(Far — UV)

(Near — UV)

405 nm
Visible light

222nm
Not visible light

Kills bacteria

Limited virus effect

Virus effect being tested Impacts on Mold and Fungi still being

Does not kill Mold, Fungi researched

. Slows bacteria growth
Exposure time is long

. Requires long exposure time
Lower exposure and ozone risks
Technology Infancy

UL safety req’s updated, limited exposure

X-rays Ultraviolet Visible Infrared 2100, LAMP OUTPUT vs EFFECTIVENESS f TR
I SUN
Vacuum UV-C  |UV] UVA § 901 Peak Output Line of Light Sources uve
uv -B g gg“ Germicidal Lamp at 253.7 NM i 2
.“_; 60+ 4— Germicidal Effectiveness
5 501 Curve with Peak at 265 NM i
2 40+ uvC UVB UVA Li
CE 4 NER b
2 20+ v
% 10t o
£ 0 i e g W S TR T— UVA
100 200 280 315 400 780 2 o 2 2 g8 o o = S 2 320-400 nm
| ) - 8 N & ® ® ® o % <
GUYV Disinfection 254nm “Near-UV" Violet 405nm EARTH
Wavelength in Nanometers (NM)
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Types of commercially available UV Light

Germicidal UV-C (GUV)

* 254nm

* Not visible light

 Kills bacteria & Inactivates viruses
* Kills mold and fungi

* Exposure time is short

* Highly effective

* Proven technology

e Exposure risk well documented

 FROMM

X-rays

Vacuurn
uv

100

Ultraviolet Visible

200

UvC

Uv| UVA
-B

280 315 400
|— “Near-UV" Violet 405nm

infrared 2 100+ LAMP OUTPUT vs. EFFECTIVENESS
Q
g 901 Peak Qutput Line of Light Sources
g 80t Germicidal Lamp at 253.7 NM
& 70+
35 60+ «+—Germicidal Effectiveness
5 501 Curve with Peak at 265 NM
8 401
3 30t
2 20
g 101
0 4 4 { 4 + + - 4 |
780 8 2 S £ 888 8 § 8
- N N N ® ® o ® < <

Wavelength in Nanometers (NM)

SUN

uvcC UVB UVA

(ER
1o

EARTH

WAVELENGTHS

uvc
100-280 nm

uve
290-320 nm

UVA
320-400 nm
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Ultraviolet light

How does UV-C work?

* UV-Ccan breakdown the DNA and RNA of bacteria, viruses and spores
— leaving them harmless.

* To date, there are no known micro-organism that are resistant to UVC.!

* The peak output of traditional technology germicidal UV-C products is
(254nm) which is close (80-85%) to the maximum effectiveness of UV- ‘
C (260-265nm)

Microbe

Used extensively by
scientists for over 40 years?,
UV-C is a known disinfectant

for air, surfaces and water

Effectiveness of UV-C on DNA building blocks

PP
W o

| Cytosine . Adenine
foN

-t mk b
oo = N
" n i L

. Guanine

Absorbance, (L/mol-cm)x10~?

O = N W & 0D N D
N TS TS S N

1Fluence (UV Dose) Required to Achieve Incremental Log Inactivation of Bacteria, Protozoa, Viruses and Algae Revised, updated and expanded
by Adel Haji Malayeri, Madjid Mohseni, Bill Cairns and James R. Bolton. With earlier contributions by Gabriel Chevrefils (2006) and Eric Caron
(2006) With peer review by Benoit Barbeau, Harold Wright (1999) and Karl G. Linden

2EPA Report, “Building Retrofits for Increased Protection Against Airborne Chemical and Biological Releases” Pg. 56 Wavelength, nm

B e e T I T T e



Disinfection Products



Air

UVC upper air Ceiling mount

UVC Strips

Surface

UVC upper air wall mount

—

Equipment
UV-C Chambers




Air Disinfection

Upper Air Luminaires



Testimonials

“We are aware that UV-C Wavelengths attack the
microorganisms at molecular level, inactivating and
destroying the contaminants. Therefore, this is part of
our overall strategy. We have installed in our office
upper-room disinfection luminaires, which are used
because of the surrounding people working within the
facility, installed at a height that prevents exposure to
the UV-C light source.”

- Stephen Burke, Construction Director, Forte Partners
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https://www.youtube.com/watch?v=K654Hrk1HtM&list=PLj9hU1O4UB03h63vpZDaMf3JG3kGVYqTU&index=2
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EDEKA Clausen
Hamburg, Germany

With the Coronavirus pandemic present, shopping
brings some challenges. The last thing you would
need, is to worry about your health and safety during
shopping.

The need for disinfection options - in particular for
indoor air, but also for surfaces and equipment has
increased significantly.

A challenge that was faced by EDEKA Clausen
supermarket in Hamburg to provide additional safety
of customers and employees.

EDEKA Clausen is the first supermarket in Germany to
deliver an additional layer of protection with 31
Philips UV-C disinfection upper air luminaires
installed to cover 1,315.70m2 large branch in
Hamburg.

As the upper air devices are equipped with shielding
and optics to prevent exposure to UV-C radiation,
employees can safely fill the shelves, and customers
do their grocery shopping.
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Coffee Beans — Korea

* With the Coronavirus pandemic present, outing brings its
own challenges. The last thing you would need, is to worry
about your health and safety during going out for wine and
dine.

* The need for disinfection options - in particular for indoor
air, but also for surfaces and equipment has increased
significantly.

* Achallenge that was faced by Coffee Beans Retail outlets in
Korea to provide additional safety of customers and
employees.

* Coffee Beans has 600 retail stores in Korea and plans to
provide an additional layer of protection with Philips UV-C
disinfection upper air luminaires installed in their first pilot
store.

* As the upper air devices are equipped with shielding and
optics to prevent exposure to UV-C radiation, employees can
safely fill the shelves, and customers do enjoy their coffee
with a piece of mind.
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Upper Air Disinfection L5 @ HIA

(Commercially available off-the-shelf, following installation safety

guidelines & commissioning protocols) Extended Close Common
Duration Proximity Areas
ALKCO ALKCO
Germicidal UV Germicidal UV

2x2 Grid Ceiling Mount Louvered Wall Mount

22 ®ignify



Upper Air Disinfection

2x2 Ceiling Mount @

CERTIFIED

2x2 Ceiling Mount

General Design Guidelines*

- Minimum 9' Ceiling Height

- Minimum 12' distance between fixtures
- Minimum 6' distance between fixture and wall -4 lamp 9 W PL-S Philips TUV

- Estimate of minimum 250sqft area of disinfection per fixture -White or black polyester powder coated
steel housing

Product Specification:
- Available 2x2 Grid ceiling mount housing

the meaning of light

Black aluminum

light directing
baffles

Video Duration: 1-min



https://share.lighting.com/:v:/r/teams/UV-C227/Shared%20Documents/General/DIY%20Sales%20Kit/Digital%20Demo%20Videos/UVC%20-%20U2C%20-%202x2%20Grid%20Ceiling%20Mount%20NEW.mp4?csf=1&web=1&e=oaoecW

Upper Air Disinfection

Louvered Wall Mount _ ‘ Louvered Wall Mount @
General Design Guidelines* . Product Specification: CERTIFIED
- Minimum 9°6” ceiling * Available 22" white polyester powder coated housing (black optional) 5517092
- Minimum 8' 3" mounting height to bottom of fixture * 1lamp 20 W T5 Philips TUV

* Specular aluminum reflector

- Minimum spacing between fixtures is 8'
* Wall mounting plate provided

- Recommended to not have obstructions or
walls less than 20" in front of fixture

- Estimate of minimum 325sqft area of disinfection
per fixture

Specular aluminum "
reflector 4 \ in High-grade steel
e ¥ with white polyester
. powder coated housing |

P o) o028 / 058

Video Duration: 1-min



https://share.lighting.com/:v:/r/teams/UV-C227/Shared%20Documents/General/DIY%20Sales%20Kit/Digital%20Demo%20Videos/UVC%20-%20UWL%20-%20Louvered%20Wall%20Mount%20NEW.mp4?csf=1&web=1&e=OkueMY
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Upper Air Applications

Upper air disinfection for large areas and spaces where freestanding units are not viable

Restrooms Classrooms Athletic Facilities Gymnasiums

’ -

i

®ignify



Surface Disinfection

Direct Luminaires
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Spolem Stores . /

Ozorkow, Poland

e To reduce the risk of spreading the virus, UV-C
disinfection upper air devices were mounted on the
ceilings. These continually emit UV-C radiation in the
upper part of the store while still allowing customers
to carry on shopping during their operation.

* To disinfect surfaces, UV-C battens were installed,
which are automatically activated at night when no
one is present. The whole installation was carried out
the highest standards and UV-C radiation is measured
to ensure maximum efficacy and safety

* UV-Cdisinfection devices reduce the risk of
contamination to customers and employees of
“Spotem” stores and increase the safety and comfort
of shopping. We believe the investment in Philips UV-
C disinfection devices confirms the quality and the
credibility of our brand - especially in such a difficult
situation as the coronavirus pandemic. “Agnieszka
Derlecka, President of “Spotem” stores, Ozorkow
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Direct Luminaires
Surface Disinfection

Required

(Controls & commissioning services required to meet UL guidelines)

ALKCO ALKCO
Germicidal UV Germicidal UV
High Bay Strip

28 ®ignify
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Surfaces

Surface disinfection as part of a multi-step mitigation approach to reducing bacterial and viral transmissions

Athletic Facilities .
Restrooms Gymnasiums
lockeroom
T ¢ - o ¥

Break-out Rooms

®ignify



Equipment

Shared Equipment
Disinfection Chambers
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Once BioShift® germicidal chamber — Shared Equipment Disinfection

Large chamber .
« Effective

* Easy-to-use

* 254 nm UV-C * 254 nm UV-C

e 20W (4 UV-C lamps) * 40W (18 UV-C lamps)

* 530 Lx 495 W x 495 H mm * 1119 L x 535 W x 1695 H mm * Properly sealed
* 50 kg * 180 kg

* ideal for daily disinfection * Ideal for facilities or entrances ° | mm ed |ate

of pathogens on everyday
items

with a higher volume of
people or devices

e Durable

Deactivates a wide range

of pathogens in a All indoor applications:

recommended time of 5
minutes.

Faculty, Library, Athletic, and Laboratory
Equipment

31 UV-C disinfection introduction | June 2020



Usage Guidelines

UL, Commissioning, & Controls



Underwriters Laboratories
has developed a set of
standards solely for the
purpose of establishing

requirements for the safe
and effective installation
and operation of UV-C

luminaires and solutions.

 FROMM

UL 1598 Safety Certified
Germicidal UV system

Compliance on measurement technique to
ensure safety

Measurement in accordance with IEC 62471
Defining the risk group as per IEC TR 62471-2

Guidance on minimum mounting height

NRNEENIRN

Peak emission value irradiance measurement to
assist installers with site planning.

v Requisite labeling and installation instructions.

v Guidance instructions on installation, operation,
maintenance, and personal protective equipment
for service personal in line with UL regulations

v" Specify installer site planning responsibilities.
Testing requirement : The equipment shall be offset from its

intended mounting surface angle by 1 degrees whenever
such an offset is likely to produce a more severe test result
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Upper Air — Installation Commissioning Guide

o : 9 g
General Instructions and Materials Required &) step 2l: Establish Baseline

General Instructions and
Materials Required Upper Air Germicidal

UV radiation measurements
must be taken:

Instructions
for Measuring

Upon initial installation

Whenever new lamps are installed

Acauire all necessary PPE

Whenever modifications are made to the
room or upper air installation conditions

Zerothe UV meter according taths
meter manufaeturers instruetions,

H H ¥ erany sorc n ossib
Step 01: Establish Baseline - B ooty

@

Remave the eap and postion the sersor 3ft (0.91m)
from the center of the upper-raom GUY luminsire!

-

Peint the senser probe vertically, aiming in the beam
of the luminaire, the center of the ssnsor should be
inthe eerter of the UW-C beam

5 Record the readingin the log book, this is the initial
baseling output to be referenced by all futurs readings
after replacement lam s ars installed

& Repest steps 1-5 ot Bft (1.63m) from the center
of the uppsr-room GUV luminsirs.

7. IFmeasuring during relampingand after initial installation,

uipment (PPE) tik imentation mat h 1 J 3 5 : b compare resutts to bassling measurements. I alus
' : ; el : RIte cameleting i isless than baseine reading, take corraetive action
_ . " scated ot f rand:iripcs e site doe s inelu = o - by clearingthe lamp and ficture. If valus is morethan
Step 02: Eve Level o e — . PRI PN o aing nakoowarmepetuamageionp
. . g App . t us 3 isbeing installed. 12
g e ot : o -
5 h t tasks, h 2 (irting,ns 500G net Lminee nh rdance path cianging
samaas it t t chan s . 7 faces, instalaton fos

Irredire pakh, sk, )ancda o e nges b0 Sits uage, i pesk staps 17
loor)

@ Step @3: Documentation and Deliverables

Instructions
for Measuring

Measuremel

e Masimun e Final Notes and Appendices
Length grid spachn |

(Ft/m) (ft/m)
placing the triped st an squaly-spsced dstarcs I 15U0S

Step 03:
.
. (sestable to the right) 6-24ft/275m  3f/0.91m}
2. Placothe tripod head o the defaut 6t (189m) sa-esit/7620m 4.5t/ .
ocumentation an o evomasoeetorao otk et e

placeinthe space.

1

Createa grid of messurements onthe floor,

Dosing Recommendation

3. Make sureto use the 80°ficld of iew adapter HMhelagocthoares oty

D e I ive ra b I es P st e

Maximum parmissible UVC sxposurs
At sach grid point, take five m easurements.

(normal of the d etector surface) horizontally e b

follow thesimulated arid por

Fr G
any
5 o e s s ans Lo U - slision 5L 254 1

(pointed at celing).

+ Reducs orid distance:

* Next, orisn the detsctor vertially painting
straight shead along the typicalne of sight - Whers mltipls uninsire =
for measurements in all directions. - Wherever highly reflect ive|

Maximum permissible VG
4 (north, east, south, west). - At task areas exposure for radiation at 254 nm
Final Notes and P priorm A PN

. (based onthe Maximum Pormissible V-G Exposurs Sensor Orig|
A p p en d ices idsinesin Appandieh)Corrocive ston oods
btk i oy e s ot brlsos s or -
3 oo

use until measurements arein lignmert with
Appendix A dosage recomm endations

08 ivrem®
ot sllowaie
i

2 6011 e 1) 019 oo G Ui (G19)

iR e
& Seetpards
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Direct UV-C Luminaire Controls to Ensure Occupant Safety

wPresence ; _Presence Presence
sensor % : SENSpL :_ sensor
The responsibility to switch the UV-C lighting ON lies Warning Kirnil;gvﬁ:r:y
with an authorized operator. Presence Presence Presence Presence o,
“sensor ‘. sensor % sensorf sensor O
o - o S
. B
Key UV-C Control Components: - L \“
. . L D sensor
Authorized A.ctl\./atlon Panel Presence /% Presence Presence
. Lumlna!re on/off control sensor sensor "™ sensor =
*  Protection checks -
*  Status feedback 0‘“ - n
*  Presence sensor: Independent mount o Activation Warhing
° Door sensor Emergency
*  Emergency kill switch Kill switch
*  Activation warning (light or sound)

5 ®ignify
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