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Financial disclosure

=« | Valerie Manso am President of Manso Management Resources, Inc. A consulting
company specializing in business and people development in the ophthalmic industry. |

currently have an ongoing contracts with PECAA,

as Director of Staff Education

Learning outcomes

By the conclusion of this session the participants
will:

1. Understand some of the negative impacts of
visible and non-visible light

2. Be exposed to many ophthalmic lens materials

and treatments to positively impact patients’ sight,

health and wellbeing

3. Be provided tips on how to incorporate light
filtering lenses into their day-to-day patient
discussions
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= Science and research continues to better understand
the human eye and the impacts of visible and non-
visible light. While light is essential to sight, some
components of light can inflict cellular damage: alter
our sleep patterns; cause cancer and so much more.

Ophthalmic lens manufacturers and lens coating
developers have taken up the gauntlet and developed
solutions to filter many of the negative impacts of
visible and non-visible light. This session will discuss
potential problems caused by light and the ophthalmic
lens solutions.

Agenda

Whatis light?
= Visible and non-visible light
= How does light impact humans
= Visible and non-visible light
= UV Light
= High Energy Visible Light (blue)

= Dyslexia solutions
= Color blindness solutions

= How to integrate in your business.

What is light?

= Light is a magnetic field in step with an electric
field, traveling through space

= Cosmos: The science of everything says ... “At
the short end, high-energy gamma rays can have a
wavelength much smaller than a hydrogen atom,
while at the long end, low-energy radio waves can
be as long as the planet Jupiter is wide.

Visible light is a very thin slice of the
electromagnetic spectrum, from wavelengths of
about 400 to 700 billionths of a meter (nanometer -
nm), about the width of an E. coli bacterium or
about 1% the width of a human hair.”
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What is light?

= Why can we ‘see’ the Visible Spectrum?

= First, “vision” usually involves some kind of chemical reaction triggered by light. The
carbon-based chemistry of our cells happens to be kicked off by light of around the
visible range. Longer wavelengths don't carry enough pep to set off the reactions, while
light of shorter wavelengths carries too much energy, and can damage the delicate
chemistry of life (which is why ultraviolet light causes sunburn, for instance).

= Second, the 400 to 700-nanometer range can travel quite far in water before it gets
absorbed (which is why a cup of water looks transparent to us — almost all visible light
passes through). The first eyes evolved under the sea, and so this range of light held the
most evolutionary advantage, compared with other wavelengths

COSMOS - The science of everything https:/icosmosmagazine com/physicsiwhat-is-light

|
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= X-ray: A dentist uses X-rays to image your teeth, and airport security |
through your bag. Hot gases in the Universe also emit X-rays

= Gamma ray: Doctors use gamma-ray imaging to see inside your body E
ray generator of all is the Universe.
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How light impacts humans

= Encyclopedia Britannica says,

“Life on earth could not exist without visible light,
which represents the peak of the Sun’s spectrum
and close to one-half of its radiant energy.
Visible light is essential for photosynthesis,
which enables plants to produce the
carbohydrates and proteins that are the food
sources for animals.” — including mankind!

10

UV Radiation
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UV Radiation

= UV Radiation is produced by the sun and a few artificial sources
like solariums.

= UV Radiation spans from 100nm to 400nm. The UV Spectrum is
comprised of UVA, UVB and UVC.
= UVA 100nm — 280nm

Accounts for 95% of the UV that reaches the earth

Contributes to eye diseases and eye disorders

= UVB 280nm — 315nm
= Causes skin burns. Prolonged exposure increases the risk of cancer

= UVC 315nm to 400nm
Absorbed by the ozone layer

12
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UV Radiation and Eyes

= UV Radiation contributes to the formation of:
= Cancers of the ocular adnexa
 Pterygia
> Pinguecula
° Photokeratitis
o Cataract formation

13

Measuring and responding to UV
Radiation

uv Risk
Index | Level

Recommendations

1. Wear sunglasses.

2orless | Low 2. 1fyou bur easily, use sunscreen with an SPF* of 15+

1. Wear sunglasses.
3-5 | Moderate | 2. Cover up and use sunscreen.

3. Stay in the shade near midday, when the sun is strongest.
1. Wear a hat and sunglasses.

6-7 | High 2. Cover up and use sunscreen.

3. Reduce time in the sun between 10 a.m. and 4 p.m.

1. Wear a hat and sunglasses.
8-10 | Very high | 2. Cover up and use sunscreen.
3. Minimize sun exposure between 10 a.m. and 4 p.m.

1. Wear a hat and sunglasses.
11+ Extreme | 2. Apply sunscreen (SPF 15+) liberally every two hours.
Try to avoid sun exposure between 10 am. and 4 p.m.

*SPF = sun protection factor
Information based on U.S. Environmental Protection Agency standards.
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Outdoor risk factors

= Anyone who spends time outdoors is at risk for
eye problems from UV radiation. Risks of eye
damage from UV and HEV exposure change
from day to day and depend on a number of
factors, including:

- Geographic location. UV levels are greater in tropical

areas near the earth's equator. The farther you are
from the equator, the smaller your risk.

> Medications. Certain medications, such as
tetracycline, sulfa drugs, birth control pills, diuretics
and tranquilizers, can increase your body's sensitivity
to UV and HEV radiation.

15
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Outdoor risk factors

= Elevation. UV levels are greater at higher altitudes

= Time of day. UV and HEV levels are greater when the sun
is high in the sky, typically from 10 a.m. to 2 p.m. (Varies
depending on the season and location)

= Environment. UV and HEV levels are greater in wide open
spaces, especially when highly reflective surfaces are present, like
snow and sand.

= In fact, UV exposure can nearly double when UV rays are
reflected from the snow.

= UV exposure is less likely in urban settings, where tall buildings
shade the streets.

16

Blocking UV light - Solutions

= Myth — common lens materials

block all UV and some blue light  CR39 1.498 350nm 83.3
Trivex 1.523 395nm 98.3

= Fact — majority of lens materials

do not block up to 400nm Polycarbonate 1.586 385nm 95.0
Mid-index 1.56 395nm 98.3

=Fact — blue light begins at 400nm g index 174 400nm 100
uv420 Various 400nm 100

= Apply UV treatment or select

100% UV blocking lens materials  BluTech Various 400nm 100

|
17

High energy visible
light (Blue

18
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High energy visible blue light

= Blue light is the highest energy portion of the visible
spectrum

= Blue light is emitted between 400nm and 500nm

= Blue light passes through the cornea, aqueous, lens
and vitreous and had the potential to damage the
retina

= Blue light is emitted by the sun, and artificial light
sources, as well as digital devices

*The young human lens transmits o small window of UV-B light (320 nm) to the retina
REFERENCE: Albert R. Wielgus, Joan E. Roberts. Retinal Photodamage by Endogenous and Xenobiotic
Agents Photochemistry and Photobiology, 2012, 88: 1320-1345

19

Blue light hazard

Blue light affects us in 3 ways

« Visual Blur ' 1 « Fatigue/Sleep

* Glare + Macular Cellular Issues
+ Haze Damage ** * Migraine
* Up to 5X

Daily Vision

increased risk Health and
Well-Being

21



Blue light affects our daily vision

Fovea is devoid of blue photoreceptors

BLUE Light Receptors
 More abundant in periphery

« Provide object recognition vs.
high visual acuity

Chromatic aberration — scatter and haze

. Scatter and haze is a well-known phenomenon,
also known as the Rayleigh scattering ... Light
scatters when passing through a medium

. : Atmosphere
+  The blue color of the sky is from blue light

scattering as it passes through our atmosphere.

Ma-_ﬁ—;-:h_,,, e

Blue light also scatters when entering the eye,
which leads to eye strain and visual blur.

2/5/2024




Peer reviewed science

The Lipofuscin Fluorophore AZE Mediates Blue Light- R Arick
Induced Damage to Retinal Pigmentcd Epithclial Cells
Age-related maculopathy and

SCIENTIFIC REP,

Analysie of circadian

RTS
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Blue light produces macular
degeneration in mice

(PSS ates

oo .

!! =

100 pm

Tanito et al. JOVS, April 2007, Vol. 48, No. 4




LED lights impact our circadian rhythm

= Blue light controls our circadian rhythm — our
sleep/wake cycle

= The light sensing cells in the retina (Melanopsin
ganglion cell) that control our sleep cycle and
melatonin production are activated by blue light
between 450 to 500nm

= Melatonin production begins a few hours before
bedtime in the absence of intense blue light

= In fact, blue light is a more powerful suppressor of
melatonin than just about any drug. Harvard Health
Letter 2012

2/5/2024
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Circadian Rhythm
(Biological Clock)

2017 NOBEL PRIZE IN

PHYSIOLOGY OR MEDICINE

A

Jeffrey C. Hall
Michael Rosbash
Michael W. Young

“for their disconvries of moierular mechanisnes cantenlling the n thythm™

Affects of poor sleep

BT o R —

- Cognitive impairment >

- Memory lapses or loss e - Increased heart rate vanability
- Impaired moral Risk of heart disease

judgement

- Severe yawning

- Hallucinations

- Symptoms similar
to ADHD

- Decreased reaction
time and accuracy
- Tremors

- Impaired immune P

system
Other:
i - Growth suppression
- Risk of diabetes B - Risk of obesity
Type 2

- Decreased
temperature

e
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Indoor blue light

Blue light peaks with
high intensity at 455 nm

*.

Blue light transmittance
drops off at about 500
nm

Blue light transmittance
begins at about 430 nm

|
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Indoor blue light

Indoor solutions

+ CFL and LED lighting are the most common light sources in our homes, schools, workplace and just
about any establishment we visit.

Comparisons are made with the four most popular lens product categories

|
H i | H

00m 500

oo oo OO 0O

Blue Blocking AR Coatin: Clear Blue Blocking Lens Pigmented Blue Blocking Lens ___ Tinted Blue Blocking Lens

33
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Indoor solutions; CFL/Florescent lighting

@'@@O@O@O

Blue Blo kgARC ating Clear Blue Blocking Len Pigmented Blue Blocking Len:

;_.Llu l' NLﬂ

Full Transmittance of CFL se—
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Indoor solutions; LED lighting and digital devices

@@@OO’O@O

Blue Blocking AR Coating Clear Blue Blocking Lens Pigmented Blue Blocking Len:
Full Transmittance of LED/Digital Devi

Outdoor blue light

36
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Science Indicates Outdoor Blue Light Causes Damage

Re icle

The Lipofuscin Fluorophore A2E Mediates Blue Light— ﬁ‘g
Induced Damage to Retinal Pigmented Epithelial Cells &

elated macul
pact of blue

athy and
ht hazard

Janet R. Sparrow," Koji Nakanishi* and Craig A. Parish*

Covusors. These e A28 an o o e Bght-diced popios
. (e Ophatmol Vs e, 04119911589
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Outdoor blue light

Outdoor blue light

Goals:

= Reduce glare

= Enhance color

= Improve contrast

= Protect the eyes

39
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Outdoor solutions

Basic Better

Photochromic Premium Polarized

400nm - 500nm Ranges 88% between 400nm-500nm

ar indoors; darker outdoors; [+ Blue lightfiltration

* Not polarized. « Polarized for excellent glare reduction

Best

Blue Blocking Polarized
Ranges 92% between 400nm-500m

* Blue light filtration

+ Polarized for excellent glare reduction

+ Read digital devices outdoors

+ Superior contrast enhancement due to
blue light absorption

2/5/2024

Outdoor solutions - Polarized

Created by NASA to reduce glare

= Polarized filters absorb reflected and scattered light
from horizontal surfaces

= |deal for high glare situations like driving, around water,
sand snow and more

= May experience birefringence (blacking out of screen or
rainbow effect) when viewing some digital devices;
pumping gas or at ATM Screens (Tempered glass)

42

Dyslexia

14



Lenses for Dyslexia

= Research indicates that some patients with Dyslexia have an
imbalance in processing speeds between the Magnocellular
(M) and the Parvocellular (P) systems. The M system is
significantly slower. ChromaGen filters work by slowing down
the processing speed of the (P) system so that they become
synchronized.

The ChromaGen lenses synchronize both eyes so they work
together, as a team, which causes the text to become clear
and in focus, and effectively stops the words from moving.
The lenses modify light's wavelength as it passes into each
eye, which dynamically balances the speed of the information
travelling along the neurological pathways to the brain

Aot 014 Corotne Anc. s 03 ot ol

i fwww resoarchaala ntjpUslicon/ 270703043 COLOURED_OVERLAYS IMPROVE
koG, earommAn PLE SUFERING_FROM_VISUAL STESS

Lenses for Dyslexia

Words that move on the page Conditions making reading difficult

N Fov
— L )
While reading do you notice... While reading do you...
words are blurry or come in and get headaches, nausea or fatigue?
words move UP and down and side (o~ side re-read the same lines?
words appear to ‘float” on the page lose your place?
words “scunchtogether” or “pull apart” lose concentration easily?
double words or double sentences get red, irritated or watery eyes?

44

System for Dyslexia

= When the ChromaGen lenses are prescribed
for each eye, the light is slowed down to the
“right” speed for each eye. The result is that
both eyes are then working together as a

; ] =
team to send the proper signal to the brain. ’—‘;
The signal that is sent from the eyes along the 1’-)5 %‘.
neurological pathways to the brain is now g %“:
balanced causing the brain to process the o
information more efficiently or more
accurately. The net result is the text is clear "
and words stop moving. Each of the 16 different :

ChromaGen lenses transmits

T
e SR e cxmurs e light at different speeds.
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ChromaGen — Recent research

= Published September 9, 2022 - The Use of
Chromagen Lenses in Different Ocular and Non-
ocular Conditions: A Prospective Cohort Study

= In this study, we aimed to evaluate the efficacy
of chromagen lenses and compare the pre- and
post-intervention outcomes among individuals
with non-ocular conditions such as dyslexia and
Irlen syndrome and ocular conditions such as
color vision deficiency (CVD) and cone-rod
dystrophy (CRD)

“With the lensed on)
stopped moving'all overithe page::.”

2/5/2024
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ChromaGen — Recent research

= Atotal of 156 patients were included in this
study; 110 patients with dyslexia, 19 with Irlen
syndrome, 16 with CVD, and 11 with CRD. The
findings showed that the reading speed and
accuracy were improved in 96.34% of patients
with dyslexia and 78.9% of patients with Irlen
syndrome. The use of a chromagen lens was
significantly associated with visual stress
improvement in 89.8% of patients (p = 0.02).
Photosensitivity was significantly improved after
wearing the chromagen lenses in patients with
CVD (87.5%) and CRD (63.6%)

48

Lenses for color

blindness

16



What is color blindness?

NORMAL VISION DEUTAM PROTAN

e 20 2
T T T
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What is color blindness?

= A person with deutan color vision deficiency may

experience confusions between colors such as green W
and yellow, or blue and purple. Another common ~
symptom is that green traffic signals appear to be a very

pale green or sometimes white. .

Normal Colar Vision Deutan Color Blindness

7 1t
/
= A person with protan type color blindness tends to g
see greens, yellows, oranges, reds, and browns as being
more similar shades of color than normal, especially in .

look more like blue.

o T

low light. A very common problem is that purple colors Ptag,Color Biindasséilip | Achremgsagaie Color Slindhls:

50
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Lenses for color blindness

= Color blindness affects millions of people worldwide. It
affects 1 on 12 men, and 1 in 200 women. The condition
ranges from a variety of classes, red-green color
blindness being the most common

Most people who suffer from color blindness are not blind
to color but have a reduced ability to see them. Color
blindness is also called Color Vision Deficiency (CVD).

. - ! R
CVD can be acquired, but most are inherited genetically. A0 IRIIIIIRIEE4

The genes that influence the colors inside the eyes, PEHRIH

called ‘photopigments’ are carried on the X’ T INeY e
chromosome. If these genes are abnormal or damaged, HHHHHH
color blindness occurs. L

17
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Lenses for color blindness

2/5/2024

= Other types of color blindness exist also, such as tritan-type
CVD, also called blue-yellow color blindness, which is
associated with the inability to see shades of blue, and
confusions between blue and green colors.
Blue-yellow color blindness is usually caused by age-related
eye conditions such as glaucoma, or exposure to certain
chemicals or medical treatments.

In very rare cases, a person can be completely color blind,
meaning they see only the intensity of light, but not its color.
This is called monochromacy or achromatopsia.

Achromatopsia can be inherited but can also result from
progressive eye diseases such as retinitis pigmentosa. In
summary, there are many types and degrees of what can be
considered “color blindness,” ranging from partial to
complete lack of color discrimination.

53

How the technology works

Most types of color blindness occur when there is

an excessive overlap of the M (green) and L (red)

color cones in the eye, causing distinct hues to

become indistinguishable. As a result, the number 9
of shades of color a typical color-blind person can

see may be reduced by as much as 90%.

EnChroma develops optical lens technology that —— 4

selectively filters out wavelengths of light at the

point where this confusion or excessive overlap of

color sensitivity occurs. The M and L cones are ( <
altered in such a way that there is a greater amount N J

of difference in color discrimination along the so-

called “confusion line” for that individual.
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How to integrate in your business

1. Do the research — understand the problems and potential
solutions

2. Invest in samples, demonstration tools, patient literature,
etc.

3. If appropriate — wear the lenses
4. Price the lenses — add to website and social media

5. Educate your patients — recommend as appropriate

18
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