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Definitions and Word Play
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“Disinfect” vs. “Sterilize”

» Important Distinction:

o Sterilization means to free an object or substance
from all life of any kind. Sterilization should be
distinguished from disinfection

- Disinfection means to kill, inactivate or remove
organisms capable of causing infection. This may
not necessarily result in sterilization (i.e.: some
biological life may remain)
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1 Log, 2 Log, Red Log, Blue Log

| I
D
g
=
9.9% .S LOG3
S
z
(==
99% L0G 2
90% LOG 1
ﬁ
Low Disinfectant effectiveness High
& LightSaurces



“Kill” vs. “Inactivate”

» Kifl means to cause the death of (a person,
animal, or other living thing)

» Inactivate means to make inactive or
inoperative. (Better Word Choice)




st Law Of Photochemistry

» Also known as the Grotthuss-Draper Law:

Light must be absorbed by a chemical
substance in order for a photochemical
reaction to take place
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A Brief Visualization of
Biological Burden Reduction
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Photonic Disinfection = A Cumulative Effect

./‘
First let:s
spread E: coli
all over the

petri
plate.

LightSources



Photonic Disinfection = A Cumulative Effect

One half of the petri plate is
covered to protectyagaistythelV,

light. The-right [ﬁgﬂ?wﬂ]] bejthe)
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Photonic Disinfection = A Cumulative Effect

The other side will be exposed to UV light
for 15 seceonds:
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15 Second Exposure @ 254nm

Elapsed/lime: UV exposure:
22 Hours 115:Seconds

Many CFU’s Control
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30 Second Exposure @ 254nm

Elapsedilime: UV/Exposure:
24 Hours / :30/Seconds
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\(l , Some CFU’s Controlt
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60 Second Exposure @ 254nm

Elaspedilime: UV/Exposure:
24 Hours 1 'Minute

/

| 2 Primary CFU’s Control
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120 Second Exposure @ 254nm

Elapsedilime: UV/Exposure:
241K ours 2 minutes

“ No visible CFU’s @elptie)
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Methods and Mechanisms
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Mechanism One:

DNA Disruption Via UVC Wavelengths
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UVC Spectra (200-280 nm)

The Spectrum of Light
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\‘ UV-C Light ,
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Peak Germicidal
Efficiency 264 nm

780 Wavelength (nm)

UV-C Radiation used for disinfection is most
effective at a wave length of 264nm

Light Sources That Can Produce UVC Wavelengths:

* Low Pressure Mercury Lamps (254nm)
« Medium Pressure Mercury Lamps (Polychromatic)
« UVC LED’s (265nm, 280nm typically)

« Xenon Flash Lamps (Polychromatic)
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Absorption Spectra of DNA Constituent Bases

Absorption spectra of common nucleotides
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UVC Germicidal Action Mechanism

Before: After:

Incoming
UV photon

When exposing microorganisms ta UVC
light, the light penetrates through their
cell wall and disrupts the structure of
their DNA molecules, prohibiting
reproduction.
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Efficacy of UVC Wavelengths

— The multi-target model
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Mechanism Two:

Blue Light Absorption By Porphyrins Causing
Intercelluar Oxidative Damage in Bacteria

405nm | oygn  upemidesdon  Aorosde
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Inactivation of bacteria via visable light absorption
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Blue Light Spectra (400 to 420nm)

ULTRAVIOLET VISIBLE LIGHT SAFETY ZONE

v

” -
- Ll

uvc

I ] :
I I

Typical UV-C | i Indigo-Clean

germicidal — germicidal

wavelength I wavelength
I | (405nm)
I I
1 |

100 254 280 400

¢ Indigo-Clean™ Technol
WAVELENGTH (nm) & J o

Light Sources That Can Produce UVC Wavelengths:

*« 405nm LED’s
« Phosphor coated low pressure mercury lamps
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Blue Light Disinfection Steps

1. 405nm photons are

absorbed by porphyrins Creates ROS
which exist inside of the = _
bacterial cell 4050m o SO
0 03 05°
2. The porphyrin molecules s o
become excited H207 OH OH"

3. The prophyrin molecules
produce Reactive Oxygen
Species (ROS) inside the
cell

J

________

Porphyrin Inactivated ¢ o
4. Intercellular oxidation Bacteria Cell
damage occurs o - , ,
Inactivation of bacteria via visable light absorption
5. Cell suffers loss of bacterial
membrane integrity and
can no longer replicate
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Blue Light Disinfection Efficacy
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Questions?
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