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Dr. Ryan Parker
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DISCLOSURES

Ryan Parker is an employee of EssilorLuxottica. This course is free of 
commercial interest or bias.
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Shorter Wavelengths = Greater Energy
UV and HEV light have more energy

LEV and Infrared light have less energy/more heat

3



9/1/22

2

UV

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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Light and ARMD

HEV

“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)
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Built in Protections
Crystalline lens yellows with age
Macula lutea has yellow pigmentation (Xanthophyll)
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Pigments Absorb
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The Retinal Environment

Retinal cells do NOT regenerate.

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

sensors
(film)

blood
supplytransmittors
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Oxidation is Bad

Large Blood Supply=Lots of Oxygen
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The Retinal Environment

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

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

6,500,000
cones

120,000,000
rods
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The Retinal Environment

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)
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Internal Defense
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* Based in Paris and linked to Pierre & Marie Curie University, the Vision Institute (IDV) is considered as one of Europe’s foremost integrated eye condition research centers. It is here that 200 researchers and doctors and 
15 manufacturers work together on discovering and approving new therapies and new preventive solutions, as well as compensatory technologies for sight impairment. 

Result: 40nm (415-455nm) of the HEV spectrum –
known as Blue-Violet light – are most harmful.

Blue Light Research
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Software control

Light Source – 10nm bands

Fiber bundles

Filter plates

No 
filter

20% HBL Filter

96 well-plate with 
A2E-loaded RPE 
cells

Blue Light Research

15



9/1/22

6

Software control

Light Source – 10nm bands

96 well-plate with 
A2E-loaded RPE 
cells

Optical Unit
Fiber bundles

Filter plates

No 
filter

Healthy
retinal cells

Damaged 
retinal cells

-25%
Reduction in retinal cells 
degeneration HBL Filter Platesˡ

In vitro testing using swine cells

Blue Light Research

20% HBL Filter
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69% of people diagnosed are already late-stage*

Source:
*Arnault E. Barrau C, Nanteau C. Gondouin P, Bigot K, et al. “Phototoxic Action Spectrum on a Retinal Pigment Epithelium Model of Age-Related Macular 
Degeneration 
Exposed to Sunlight Normalized Conditions.” PLoS ONE 8(*); e71398.doi:10.1371398.August 23,2013.
**National Institues of Health National Eye Institute. Facts about Age-Related Macular Degeneration. Retrieved from: 
https://nei.nih.gov/health/maculardegen/armd_facts 
***Neely DC, Bray, K.J., et.al., Prevalence of undiagnosed age-related macular degeneration in primary eye care. JAMA Ophthalmol. 2017:135(6)644:570-
575.  644 patients >60 deemed to have normal macular health, according to the record of their most recent dilated eye examination with a primary 
ophthalmologist or optometrist were evaluated by masked graders, 25% were found to have AMD as defined by the Clinical Age-Related Maculopathy Staging 
system.

Normal AMD

40% of people are 20/200 at initial diagnosis**

AMD Statistics

25% missed cases of AMD in one study***
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Sources of Blue Light
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Sources

LED 
Lights Digital 

Devices

Metal
Halide Lamps

INDOORS OUTDOORS

THE

SUN

OVER 
100 
TIMES 

MORE INTENSE 
THAN ELECTRONIC 

DEVICES AND 
SCREENS
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Exposure Levels

Sun Plasma TV Smart Phone LCD Monitor CRT Monitor

3.71 0.035 0.007 0.013 0.025

Viewing 
Distance

Indirect 6ft 1ft 2ft 2ft

420-440 nm integrated irradiance values (w/m2) of common artificial light 
sources against solar diffused light
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Oh The Sun

IT’S THERE
The TV plot area is so 
small you can’t see it 
on this graph.
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BLUE LIGHT SCATTERS 
(Rayleigh Scattering)

Makes the sky blue.

Glare is caused by light scatter. 

The result is visual discomfort and fatigue.
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5% 7% 8% 9%
16% 20% 24% 30%
30% 32% 31% 29%

49% 42% 37% 32%

2016 2017 2018 2019

GROWING CONSUMER AWARENESS OF BLUE LIGHT

But many have still never heard of blue 
light (32%) or don’t know much about it 
(29%)

People who have heard of blue light 
associate it with digital sources

65% 31% 19% 25%

Which are sources of blue light?
Among those who have heard of blue light…
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36%
50%

49%
46%

14% 4%

2016 2018

GROWING ECP UNDERSTANDING OF BLUE LIGHT

Most ECPs know a lot about blue light 
(50%) or know a little bit about it (46%)

Predominately associate blue light with digital sources 
(94%) but understanding of the sun as a source has grown 
(39%"77%)

90% 54% 26% 39%

Which are sources of blue light?

94% 65% 39% 77%

2016

2018
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65% Aware digital 
devices are source 
of blue light

25% Aware sun is 
a source of 
blue light

Of educated consumers 
likely to purchase 
product

78%
Of educated 
millennial consumers likely 
to purchase

85%
32%

OF CONSUMERS 
KNEW NOTHING 

AT ALL

INCREASING KNOWLEDGE AND INTEREST

Unmet need with low awareness1 The message is relevant & 
compelling2

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
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REFLECTIVE COATINGS

Blue light reflective properties can be effective up to 
20% or more
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ABSORPTION WITH DYES

Blue light absorption with yellow dyes in substrate (left) and neutral 
color-balanced substrate (right)
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SUNWEAR – REFLECTION OR ABSORPTION
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HOW THEY WORK

INDOORS OUTDOORS

31

32

INDOORS

Blocks at least 
20% indoors –

up to 2X more than 
a clear lens1

Blocks at least 
34% indoors –

up to 3X more than 
a clear lens2

Standard 
Clear Lens
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OUTDOORS

Blocks 
88%-95% 

outdoors

Blocks over 
85% 

outdoors

33



9/1/22

12

Think About This
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Future
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Harmful Blue Light (415-455nm) is known to have adverse effects on 
the retina at the levels encountered in sunlight!

Electronic devices and modern lighting emit Harmful Blue Light- but 
it is 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

Summary
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THANK YOU!

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

Recommended Reading:

Dr. Ryan Parker
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