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at The Blues: Inside and Out

Jeffry D. Gerson, O.D., FA.A.O.
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Essilor, Kemin, Luneau vision, Genetech
Maculogix, Optos, Optovue, VSP, ZeaVision




Conclusion

* We are exposed to more harmful blue
wavelength light now than ever before

* There are ways to protect our eyes from this light

— Internal protection
* MPOD (as built by diet and supplementation)
— External protection

* Glasses lenses (Coatings and materials)

* Optometry is the front line on true eye protection

A Few Survey Questions

Who is on the computers > 2hrs?

Who has kids that are on ipads, smartphones, etc
> 3hrs/day?

Who works or lives under NEW CPF bulbs?

Who has a smart iphone?

Who needs to put that device down and pay
attention?
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Our vision changes as we age and our
eyes become more vulnerable

ENEES ENED EDES EBNES ERERXS
EYE UNDER EVE GRADUAL WEAKENING
DEVELOPMENT AT ITS BEST OF THE EYE DEFENSE SYSTEM

[ Presbyooia 3

Retinal cell
degeneration

The prevalence of eye disease increases with age

Patients who critically need protection span across ages

GRADUAL WEAKENING

EYE UNDER Al IS BIST OF THE EYE_DEFENAESYSEM

DEVELOPMENT L
Children’s eyes are Increasing Patients at risk for

under-developed prevalence of development of eye

harmful light disease (AMD
g:s :Lﬁgures sources screening integration)

transparent and
offer little
natural
protection
against harmful
light

Retinal cells
receive more
exposure to
Blue-Violet light

LED screens (TVs,
smartphones,
computers) found
in many modern
devices

Compact
fluorescent
lighting

With age, the eye
becomes more fragile
as the eye defense
system weakens

Family history of
AMD increases risk
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The Digital Era Facts

e ~70% of Americans use a smart phone & 40% use
tablets

— 60% spend at least 5hrs on such devices

AT THE CONCERT..%

Lighters in 1993

Vision Council report 2013

Blue Light Exposure... More Than Ever

We can'’t live without technology!

CHILDREN MILLENNIALS ADULTS 30+ ADULTS 40+ BOOMERS SENIORS

At least 9 5 hours or more*
hours’
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Blue Light From Sunlight

The sun emits both UV and blue light
» Exposure varies but occurs 365 days a year

The average portion of blue light that is found in
sunlight during the day is between

Approximately exposure occurs when not in
direct sunlight
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Harmful Blue Light
(435 + 20 nm)
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Arnault E, Barrau C, Nateau C Gondouin P. Bigot K, et al. (2013). Phototoxic Action Spectrum on a Retinal Pigment Epithelium Model of Age-Related-Macular Degeneration
Exposed to Sunlight Normalized Condition . PLoS ONE8(8): e71398 doi:10.1371/journal.pone.0071398 (August 32,2013). Identifited Harmful Blue Light through in vitro
experiment on swine retinal cells, where the most toxic wavelengths are high energy visible light falling between 415-455 on the light spectrum (blue-violet light).

Newer LED Lights
» LED lighting in NA market: +45% per year through
20191

The LED lighting in NA market: $4.8 billion in 2012 -
$42 billion by 2019?

Contain blue light levels as compared to 3% in
incandescent bulbs?3

Compact fluorescent lights
Contain about blue light23
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Blue Light From Electronic Devices

BLUE LIGHT

Picture reprinted with permission of the Blue Light Society

Ultraviolet Source
Eye and Skin Hazard
DO NOT ENTER ROOM WHEN UV (BLUE)

CERMCIOAL LAWP  LIGHTS ARE ON

But......

Weren’t we taught that UV is what
we need to worry about? [EESEES

Gamma Rays

Infrared

Radio Waves




<2% of UV is likely transmitted to the retina
but all visible light is transmitted
UV =invisible spectrum 380nm to 200nm

Macula

Light transmission through the various structures of the eye

Conditions associated with UV exposure are
generally confined to the anterior seg

e
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NON-VISIELE u VISIBLE l
HARMFUL LIGHT BENEFICIAL LIGHT
[uv] [BLUE-VIOLET] [BLUE-TURQUOISE] [REST OF VISIBLE LIGHT]
Cataract AMD Sleep/wake cycle
Memory

BLUE LIGHT




The GOOD BLUE

* Not all “blue” is bad: That is why selective filtering
is important!

* Blue-turquoise helps visual and non-visual
functions

BLUE Light is important for vision &
everyday health

* Beneficial Light

— Blue-Turquoise light (465nm-495nm) plays an
essential role in regulating the sleep/wake cycle,
memory, cognitive performance, and other
contributing factors to general wellness

* Increase Blue light = decrease melatonin = stay awake

— Rest of the visible light spectrum is essential for

color perception & acuity
SLEEP/WAKE CYCLE

MEMORY & MOOD

COGNITIVE
5 PERFORMANGE—>  COLOR PERCEPTION, ACUITY
-ssential
i

PUPILLARY
CONSTRICTION
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Yet, Light can contribute to
severe eye diseases

e Harmful Light

— UV light damages the front-side of the eyes (i.e.
the crystalline lens and cornea) and is a major risk
factor for the development of many eye diseases,
including cataract

(415nm-455nm) is high-energy
visible (HEV) light and could be harmful to retinal
cells and a risk factor for the onset of age-related
macular degeneration (AMD), the leading cause of
blindness in adults over 60* =

*Taylor HR, West S, Munoz B, Bressler SB, et al. The long-term effects of visible light CATARACT -

on the eye. Arch Ophthalmol. 1992;110: 99-104 [FN 51]. Homnful

HEV it zn

Blue Light Benefits

We need some blue light

v Helps regulate v" Helps maintain
circadian rhythm? and regulate
(body’s natural memory, and

sleep/wake cycle) cognitive
‘ function4(brain
| responses to
v Helps regulate the ‘ cognitive tasks)
body’s natural

sleep? Elevates mood,

hormonal
balance5
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BLUE-TURQUOISE

(2002) PRIMARY OPTIC TRACT

/I Visual Effects
Affect contrast & color balance & vision
LIGHT |

. RETINOHYPOTHALAMIC TRACT

Cardiac, endocrine & neurobehavioral func

J Acute Effects Longer-Term Effacts
Melatonin Secretion  Circadian Regulation
Body Temperature Light Therapy
Cortisol Secretion

ipRGC expresses melanopsin Rl

(pigment): 3 photoR located supra- .
- . otor

chiasmatic nucleus “hypothalmus tract,” | ™o s

which controls biological clock re-setting EEG Responszs

& respond to 480nm blue range Clock Gene Expression

Pineal gland

Another study by Chang 2015 showed that pts who
read on e-readers had significant delay in sleep onset
vs. control group w more subjective tiredness feeling
and alertness the next day

. I o uon r ""7
. Blue light delays sleep 2x ‘ 4(/

longer than green light (shifted
circadian rhythms by twice as
much “3 hours vs. 1.5 hours”
by suppressing melatonin 2x
as much

Melatonin

Blue light has a dark side
Harvard Medical school Newsletter May 2012
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YET... = Likely More Eye Damage

Overexposure to blue light can negatively impact vision

« The anterior structures can't filter blue light on their own
» Blue light passes easily through our cornea and lens onto the retina
—induces damage to the photoreceptor cells'

Cumulative exposure can may lead to:

DIGITAL EYE STRAIN
SHORT TERM EFFECTS34¢ BLUE LIGHT

LONG TERM EFFECTS"25

RETINAL DAMAGE

of adults who report POOR GLARE RECOVERY
regular usage of REDUCED VISUAL PERFORMANCE
AGE-RELATED EYE CONDITIONS

devices experienced
symptoms of

Affects of blue light to our overall eye health

Reduced Melatonin
Results in Impaired  Reduced
Ocular Defense Melatonin/
Sleep

Results in
Systemic

‘ Disease

. Affecting
Eye Health

Direct

Photo-
toxicity

i 4

Compromised

Eye Health
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Oxidative stress contribute to drusen & LP

formation & cell apoptosis
We have BUILT in mechanism to protect up against blue light= MP

¢ Blue light exposure on cultured RPE cells led caused cell death,
while placing blue blocking filters over it protected them (Braunsten
‘05)

e Chesapeake Bay Waterman Study found that AMD was more
common in men who were exposed to increased levels of blue light

MMiacular Pigment

==

— s ppp—

show deterioration effects

on the retina

Control albino rats
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Is blue light linked to AMD?

Eur J Gphthalmol. 2015 Feb 12;25(2):128-33. doi: 10.5301/ejo.5000520. Epub 2014 Sep 4.
Effect of the blue filter intraocular lens on the progression of geographic atrophy.

N= 66 eves (27 w blue filter IOL & 39 w a non-
blue light filtering I0Ls may provide additional visual
benefit for AMD patients because blue light is
selectively scattered by the ocular media and its
attenuation has been associated with improvements
in contrast sensitivity and a reduction in glare
sensitivity
Wolffsohn OVS 2000
— Blue light filter on GA affect

* 4.72 size

* 0.72mm progression at 1 yr

Sense Of Urgency
Lack of Awareness

Of adults are unaware of the
potential danger of blue light
to the eye’

10/24/2017
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The Vision Council, “Hindsight is 20/20/20: Protecting Your Eyes from Digital Devices 2015 Digital Eye Strain Report,” 2015
Consumer quantitative study - 4000 individuals - US, Fr, Br, CH (Br & CH: online representative) - Ipsos - 2014

© Essilor of America, Inc.

© Essilor of America, Inc.
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Do you realize you already linked AMD to
blue light???
What do you recommend for AMD pt (AREDS
2 study), a pt at risk for AMD (Seddon 1994),

Cervantes-Castaneda et al., Lack of benefit of early awareness to age-related macular degeneration. Eye. 2008 22(6):777-81

Scilley et al., Early age-related maculopathy and self-reported visual difficulty in daily life. Ophthalmology. 2002, 109(7):1235-42.

© Essilor of America, Inc.
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— INSIDE & OUT —

Macular Pigment Defined

Where is macular pigment located?
— In the macula (Henle fibers of the photo-
receptors)

A healthy fovea contains 2 times as much zeaxanthin vs. lutein

Zeaxanthin and Lutein are AREDS 2 Study ingredients — AMD
standard of care

Why is macular pigment important?

— Improves visual performance (night driving, glare, contrast sensitivity,
reaction time)

— Reduces AMD Risk (harmful blue light, oxidative stress)

10/24/2017
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Why is Macular Pigment Important?

* Macular pigment increases
* Macular pigments provide

* High energy is damaging to the retina and visual cells

Wavelength
300- 400

UV RANGE ' : N/
Blue Light
Protect Comea/lens SOUFICGES' D . L D
with sun pratection, . ’

sunglassas Computers Sunignt Vs Lights Gell Tablsts
Phones

MPOD and Blue Light damage

MPOD: Protecting the Eyes from Harmful
Blue Light with Internal Sunglasses.
Zeaxanthin and Lutein increase Macular Pigment Optical Density. 7[s|,’léa’e"s7,

from harmful i
blue light < ) from harmful
blue light

Harmiul blue
light resches the

hotoreceptcrs SN

300 - 400 400 - 520
UV RANGE BLUE LIGHT HAZARD .
Blue Light
Protect Comnea/Lens Protect Retina with sé‘uené‘"‘gs- D
with sun protection, Internal Sunglasses : .
sunglasses Computers  Swlight Tvs Lights phCeI Teblets
ones

** Ciull, Opinamolegy 2001, 108: 730737 HEMmmana, Recent Ressarch Dev. Mitr 2002 (5)
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Naturally... From the Inside

Make Lutein + Zeaxanthin part of your daily routine

+ Lutein and zeaxanthin are the ONLY nutrients that are
BLUE LIGHT ’

deposited by your body specifically into your eyes to help filter
harmful blue light.3”

LUTEIN &
ZEAXANTHIN
\ + Unfortunately, your body doesn’t make lutein or zeaxanthin?

Lutein & Zeaxanthin are powerful antioxidants* & your natural defense against blue light®

od and Drug Administration. This

How To Get Lutein and Zeaxanthin?

Eat Lutein/Zeaxanthin-Rich Foods! Are You Getting Enough?

Most people only get
from diet alone*
Studies
suggest that we
need

daily??

CONTENT PER SERVING'

« Spinach: 20.4 mg/cup (cooked) onts . and Drug Adm S
« Eggs: 0.3 mg/1 large

« Broccoli: 1,3 mg/cup (raw)

« Corn: 2.4 mg/cup
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A Comprehensive Approach Makes Sense!

* Internal Protection (EyePromise &
MPOD)

— Dense MPOD filters most of the
harmful blue light spectrum.
Increasing MPOD from a lower
baseline takes time. (Herman
Study - Blue Light Dashboard)
Dense or thick macular pigment
acts as “Internal Sunglasses” in
the protection against harmful
blue light

© Essilor of America, Inc.

External Protection (Blue light
lenses)

RECHARGY L3

= Reflects Blue Light!
Repels Scratches!

BwTrecH
LENSES

10/24/2017
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w7,
RESULTS can go a long wa

s e vl
FILTER NORMALIZE  ~ PROTECT

harmful sleeping against
blue light patterns uv
radiation

IMPROVE IMPROVE
contrast visual
& reduce acuity &
glare night vision

*Based on in vitro tests on swine (pig) cells

Thank You
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Allow beneficial blue light to pass through Crizal® Prevencia® transmits
96% of Blue-Turquoise light, [465-495 nm], thus preserving

visual functions as well as some non-visual functions such as:

e stimulation of the pupil reflex, the retina‘s natural protection against
over-exposure to light, centred at 480 nm,

» synchronisation of the biological clock (waking/sleep cycles, hormonal
cycles, memory, cognitive performance, etc.) centred on a 30 nm

bandwidth, [465-495 nm].

3. Whilst guaranteeing excellent lens transparency Crizal® Prevencia®
ensures optimal vision clarity with overall visual transmission of

98%. This lens also retains the benefits offered by former generations of
the Crizal range: the most efficient dirt-resistance on the market as

well as excellent resistance to scratching, dust and water. (Fig.3)
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