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rter Wavelengths = Greater Ene

UV and HEV light have more energy

LEV and Infrared light have less energy/more heat

Electromagnetic spectrum
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UV and ARMD

UVC is absorbed by the atmosphere
UVB is absorbed by the cornea
UVA is absorbed by the crystalline lens
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“Near UV Visible” is largely absorbed by the anterior eye
“Harmful Blue” reaches the retina (decreasing with age)
“Beneficial Blue” reaches the retina (decreasing with age)

“Near UV"
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Bu Protec

Crystalline lens yellows with age
Macula lutea has yellow pigmentation (Xanthophyll)
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Pigments Absorb

445 451

Absorption

Xanthophyllin Muller cells absorbs damaging
‘short-wavelength light (¢20-450 nm)
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The Retinal En

Retinal cells do NOT regenerate.

Cornea

transriittors  sensors  SUPPIY

Cillary body B (film)

However, they are exposed to radiation in an oxygen-rich
environment (this is a potentially bad combination).

Large Blood Supply=Lots of Oxygen




The Retinal Environment

Remember the outer portion of the rods and cones_do
replenish- in the form of “discs.”

STRUCTURE OF THE RETINA

Pigment epithelium _
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Every day, a number of discs slough off into the RPE- where
they are digested (completely replaced every 10 days).
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The Retinal Environme

Age can cause this process to breakdown...

...causing lipofuscin and then drusen (a component of which
is A2E).
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How (Nerd Out)

H death RPE cell death

sin-retinal J— Anti-oxidative
400-450nm defense

L-trans-retinal (ATR) Oxidative stress.

A 2

Oxidative stress
Anti-oxidative Lipofuscin
dofense

Membranar degradation in POS

of oxidized POS
C—J

POS = Phatoreceptor Outer Segment RPE = Retinal Pigment Epithelium
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Internal Defense
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Blue Light Resea

Poak 435 nm
C/ Sonmmy

RPE* call opoplosis or M A26)

Wavelength (nm)

Result: 40nm (415-455nm) of the HEV spectrum —
known as Blue-Violet light — are most harmful.
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Blue Light Research
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20% HBL Filter

flter

96 well-plate with
A2€-loaded RPE
cells

Filter plates

Fiber bundles

Software control
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Blue Light Research

)Yt -25%

Reduction in retinal cells
degeneration HBL Filter Plates'

Damaged Healthy
retinal cells retinal cells

No 20% HBL Filter
filter

In vitro testing using swine cells
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AMD Statistics

69% of people diagnosed are already late-stage*
40% of people are 20/200 at initial diagnosis**
25% missed cases of AMD in one study
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Sources of Blue Light
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Sources

INDOORS OUTDOORS

OVER
@ 100

TIMES

MORE INTENSE
Metal THAN ELECTRONIC
Halide Lamps DEVICES AND
SCREENS

19

9/1/22

Exposure Levels
-

37 0.035 0.007 0.013 0.025

Viewing - - 6t 1t 2ft 2ft

Distance

420-440 nm integrated irradiance values (w/m2) of common artificial light
sources against solar diffused light
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\A FACING THE SUN
AWAY FROM THE SUN
@ e Lot

IT'S THERE

The TV plot areais 0
small you con't see it
‘on his groph.
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BLUE LIGHT SCATT
(Rayleigh Scatt
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Which are sources of blue light?

GROWING CONSUMER AWARENESS OF BLUE LIGHT
32% Among those who have heard of blue light..
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| s People who have heard of blue light
(297 or don't know much about it associate it with digital sources
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GROWING ECP UNDERSTANDING OF BLUE LIGHT

Which are sources of blue light?

®

210 90% 54% 26%
| | |
2016 2018 215 94% 65% 39%

Most ECPs know a lot about blue light Predominately associate blue light with digital sources
(50%) or know a little bit about it (46%)  (94%)
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INCREASING KNOWLEDGE AND INTEREST

The message is relevant &
compelling?

Unmet need with low awareness’

Among those who have heard of blue light
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External Defense
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MEASURING HARMFUL BLUE LIGHT FILTERING

® No industry standard
Could be measured at a specific wavelength or calculated using an average between a specific range

/7
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REFLECTIVE COATINGS

Blue light reflective properties can be effective up to
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20% or more
/m'
ABSORPTION WITH DYES
NS
Blue light absorption with yellow dyes in substrate (left) and neutral
color-balanced substrate (right)
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HOW THEY WORK

INDOORS OUTDOORS
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Think About This
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Harmful blue Harmful blue
light hits the light s blocked
photoreceptors before hiting the

photoreceptors

Harmful Blue Light (415-455nm) is known to have adverse effects on
the retina gt the levels in ight!

Electronic devices and modern lighting emit Harmful Blue Light- but

itis NOT known if the levels are sufficient to cause damage.
There are NO known benefits associated with Harmful Blue Light.

Consumer awareness is at an all time high
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Recommended Reading:

Hiroyuki Nagai, MD, et al., Prevention of increased abnormal fundus auto-
fluorescence with blue light-filtering intraocular lenses,
J Cataract Refract Surg 2015; 41:1855-59

THANK YOU!

Dr. Ryan Parker
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