WHITE PAPER

Beyond the Hype:

Choosing Effective Blue Light Screen
Protection for Eye Comfort and Sleep

INTRODUCTION

As screen time rises, more people are
using blue light screen protectors to
ease eye discomfort and support better
sleep. But not all screen protectors are
effective—and the wrong type may offer
little real benefit.

With many competing claims in the market—ranging
from UV protection to red light-emitting solutions—
consumers are increasingly confused. Understanding
how each type of screen protector works is the

first step to making an informed decision.

This paper outlines how different blue light filtration
methods work, why some perform better than others,
and what to look for when choosing screen protection
that supports eye comfort and circadian health—
without compromising on color accuracy or clarity.

What Is Blue Light and Why It Matters

Blue light is part of the visible spectrum, spanning 380
to 500 nanometers (nm). The largest source is sunlight,
but we are also exposed to an increasing amount from
artificial sources, including phones, computers and
TVs. Blue light plays a dual role—helping regulate
alertness during the day but potentially contributing to
visual discomfort and circadian disruption at night.

Two wavelengths of blue light are particularly important:
o 435-440 nm — linked to oxidative stress
and potential long-term visual effects.!

e 480-500 nm — linked to melatonin suppression,
delayed sleep onset and reduced sleep quality.?
Circadian rhythms are your body’s natural 24-hour cycle

that helps regulate when you feel alert or tired. This
internal clock is strongly influenced by light — especially
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sunlight during the day and darkness at night. Melatonin,
the hormone that signals it’s time to sleep, increases

in darkness but gets suppressed when you're exposed

to blue light from screens like phones or tablets. This
tricks your brain into thinking it’s still daytime, making it
harder to fall asleep.? Effective blue light screen protectors
must therefore target the wavelengths between 480-

500 nm, the blue light that disrupt sleep the most.*

. B MIDNIGHT
Blue light, and its absence,

synchronizes our melatonin
clock. Excessive blue light
exposure, especially before
nightfall, can potentially
disrupt the melatonin clock

i {I | Your Mslatonin

Clock

Common Approaches to
Blue Light Filtration

UV-Cut Blue Light Screen Protectors

UV-cut screen protectors are often marketed as blue light
solutions, but they primarily block ultraviolet radiation
(typically <400 nm), not emitted by smartphones. Because
the most impactful wavelengths for eye health and
circadian rhythm—435-440 nm' and 480-500 nm?>—are
outside this range, UV-cut filters offer no wellness benefits.
Some may slightly reduce perceived brightness, but they
don’t address the blue light wavelengths that matter most.

Pros:
o May offer UV protection outdoors

o Maintains brightness and color



Cons:

¢ Does not reduce blue light in the 435-
440 nm or 480-500 nm range

o No benefit for eye comfort or circadian rhythms

» Often marketed misleadingly as blue-light blocking

Broad-Spectrum Blue Light Screen Protectors

These screen protectors broadly reduce blue light from
400 to 500 nm—but with limited precision. As a result,
they often filter less in the key wavelengths linked to
eye health and sleep disruption. Their wide-spectrum
approach also affects other parts of the color spectrum,
leading to yellow or amber tinted screens and a
noticeable shift in color accuracy. While they may offer
some blue light protection, the tradeoff in visual quality
makes them a less appealing choice for most users.

Pros:
o Can reduce total blue light exposure

« May offer some relief from eye fatigue/ sleep disruption

Cons:

o Broad blue light filtration may provide limited
reduction in the wavelengths most tied to
visual comfort and sleep disruption

« Often create yellow/amber tint that distorts color

Red-Light Converter Screen Protectors

Some screen protectors incorporate quantum dots to
absorb blue light and re-emit red light. The underlying
claim is that red light may provide anti-aging or wellness
benefits, particularly for skin health. However, current
market offerings fall significantly short of delivering

on these claims. The amount of red light emitted

by these products is far below the levels shown in
scientific studies to have any therapeutic effect.*

Eyesafe internal analysis revealed the leading red light
converter screen protector provided a 3% reduction
(600-700 nm) in the total red light emitted vs. no screen
protector. This is counter to the manufacturers claims of a
50% increase in red light. The product reduces blue light
by 15% (435-440 nm), compared to the claimed 47%.*

Effective red light therapy for anti-aging requires irradiance
of 20-50 mW/cm? at the skin surface, with exposure
typically 6-12 inches from the device (phones are typically
held 12-18 inches from the face).’ Professional reviews

and scientific guides state that common screens (including
phones) emit less than 1 mW/cm? of total light energy; even
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with a “50% increase in red,” a screen protector could not
achieve therapeutic power densities—meaning dose would
always fall below thresholds needed for clinical effects.

Dose (J/cm?) needed for anti-aging is usually 3-15
J/cm? each session, achieved with 10-20 minutes
using medical-grade RLT panels.® A phone screen
would require potentially many hours to reach such
doses, which is not practical for most users. Thus,
while there is consumer interest in screen protectors
that combine blue light filtration with meaningful
red light emission, existing solutions do not provide
sufficient intensity to offer real user benefits.

Display Emission iPhone 15 Pro Max with and without Red
Light Converter Screen Protector

» 15% peak reduction
004 | II in blue light!
\ 3% peak reduction
in red light®

430 480 530 580 630 6BO 730 780

iPhane 15 Pro Max with
Red Light Converter

—— iPhone 15 Pro Max —=
(no screen protector)

Measured with true tone and automatic brightness off | 1) 435-500 nm 2) 600-700 nm

Pros:
» Innovative concept

o Appeals to consumers drawn to
red-light therapy trends

Cons:
o Minimal blue-light absorption (15%)

» Red light output well below levels shown to
have therapeutic effects, raising doubts about
claims related to skincare and anti-aging*

« Significant color distortion, especially outdoors

« Limited or no measurable circadian benefit

Targeted Blue Light Screen Protectors

Screen protectors with targeted filtration are designed
to reduce specific wavelengths of blue light. Eyesafe
utilizes a patented light-filtering technology that
precisely reduces blue light in the 480-500 nm range
— the wavelength most linked to sleep disruption.?



Testing confirms a 60% reduction in this range. This
precision not only supports healthier sleep patterns but
also preserves screen brightness and color accuracy,
delivering advanced blue light protection without
compromise. The technology is protected by multiple
patents, making it difficult for competitors to replicate.

Pros:

o Targeted filtration to maximize user comfort
and protect against sleep disruption

» Maintains brightness, color accuracy and visual clarity

« Claims independently tested and verified by
UL Solutions

« Developed in collaboration with eye care professionals

Cons:

« Requires more sophisticated materials and
engineering

Comparative Analysis of Blue Light Filtration Methods

Broad-Spectrum

Filters
Blocks UV light but e’ .
misses key blue light o === Reduces blue light broadly
wavelengths. but with noticeable color

distortion.

Red-Light Targeted Blue
Converter Light Filters
Filters /. :* (Eyesafe)
]
Converts blue light to q‘“ LL Precisaly targets
red but with low disruptive blue light
effectiveness. with minimal tradeoff.

UV-cut, broad-spectrum and red light converter screen protectors have
significant trade-offs or offer little protection where it matters. Eyesafe's
targeted blue light filtration offers superior protection for eyes and sleep,
without compromising screen color.
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What to Look For in a Blue
Light Screen Protector

o Targeted blue light filtration in 435-
440 nm and 480-500 nm range

o Preserves display color and brightness
» Independently tested and verified performance
o Claims backed by research and science

« Developed with healthcare experts

Conclusion

Not all blue light screen protectors are effective—and
choosing the wrong type may offer little benefit. As

this paper shows, many of the UV-cut and broad-
spectrum screen protectors miss the most important
wavelengths or distort screen color, while the current
red-light converters provide overstated claims and
limited therapeutic benefits for skin. The most effective
solutions use targeted filtration to reduce blue light
specifically in the 435-440 nm and 480-500 nm ranges—
supporting eye comfort and circadian health without
compromising color or brightness. To cut through the
noise, look for screen protectors with precise filtration,
independent verification, and claims backed by science.

“We know that not all blue light is equally
disruptive. Screen protectors that target the
435-440 nm and 480-500 nm wavelengths
are far more effective at supporting
visual comfort and healthy sleep patterns.
Consumers deserve solutions that are
backed by science—not marketing hype.”

— Dr. David Friess, OD, FAAQ
Eyesafe Vision Health Advisory Board
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