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How to create a Macular Degeneration Center in an optometric 

practice:

• Understand Macular Degeneration (Wet/Dry) the role of Blue 

light damage, oxidation and inflammation in the pathogenesis

• Learn to detect macular degeneration early with dark 

adaptometery.

• Comprehend lens technology and why optimized biologic 

pigment impregnated lenses are the best for the AMD patient.

• Learn about macular pigment and how to effectively restore 

with triple carotenoid therapy.

• Learn to use high dose triple carotenoid therapy to prevent, 

enhance and eliminate the need for anti-VEGF therapy

Objective Dry Macular Degeneration = Rust

Wet Mac Degeneration= 

Inflammatory or Blood Blister
AMD Risk Factors

•Family History, Genetics
• Inflammatory genes

• Oxidation genes DNA

Macular Pigment

• *Low Macular Pigment Density 

(MPOD)

• Smoking – 3x greater risk

• AGE

• Caucasian

NON-MODIFIABLE

MODIFIABLE

• Light Exposure

Blue Light

http://www.redatlas.org/RAImages/F/F197/F19701/ARMD, non-neovascular, Case 02-001.jpg
http://images.google.com/imgres?imgurl=http://www.kgreenfx.com/rust/surf_car_rustover.jpg&imgrefurl=http://www.kgreenfx.com/rust/index.html&usg=__t6ZD8aNxoog_COIaTc8IpJycgC8=&h=500&w=500&sz=46&hl=en&start=35&um=1&itbs=1&tbnid=gmLXvrn3e8OW6M:&tbnh=130&tbnw=130&prev=/images?q=corrosion+hole+door&start=18&um=1&hl=en&sa=N&rls=com.microsoft:*:IE-SearchBox&rlz=1I7SUNA&ndsp=18&tbs=isch:1
http://images.google.com/imgres?imgurl=http://www.cesil.com/dicembre00/immagini/10stfig9.gif&imgrefurl=http://www.cesil.com/dicembre00/italiano/10stauen.htm&usg=__Fft_gNEQI-Xp_xbTiafPted82RA=&h=412&w=200&sz=65&hl=en&start=15&um=1&itbs=1&tbnid=rI8r7mH6yTMuqM:&tbnh=125&tbnw=61&prev=/images?q=choroidal+neovascular+membrane&um=1&hl=en&rls=com.microsoft:*:IE-SearchBox&rlz=1I7SUNA&tbs=isch:1
http://www.macula.org/what_is/wet_amd.html
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Blue Light  in AMD

Outdoor light exposure

6.5 RR >8 hrs

5.5 RR < 8 Hrs

Low Macular Pigment

Smoking -2.4 RR

Modifiable risk factors for Age Related Macular Degeneration

Decline in Macular Pigment near the fovea   

associated with increasing age and 

smoking history

Mark L. Kirby, Stephen Beatty, Edward Loane, Mukunda C. Akkali, Eithne E. 

Connolly, Jim Stack, and John M. Nolan , Invest Ophthalmol Vis Sci. 2010;51:

6722–6728

Younger 

non 

Smokers
Older

Smokers

Foveal Dip

Molecular Description of AMD

Photooxidation + Oxidation + Genetic Dysfunction+ 
Blue Light Optogenetic Induced Cell Death + AGE=

ANTIOXIDATION/INNATE IMMUNITY DYSFUNCTION

CHRONIC INFLAMMATION

DRUSEN

CELL DEATH

PHAGOCYTOSIS

GEOGRAPHIC ATROPHY

VEGF

RETINAL EDEMA

CNV

The Path to Blindness

• Chronic Blue Light Over Exposure.

– Blue Light Phototoxicity /Photo Oxidation

• Production of Oxidative byproducts malondialdeyhde
or carboxyethylpyrrole. 

– Blue Light/ All Trans Retinal Optogenetic PIP2 
mediated RPE and photoreceptor cell death

• Chronic Activation of the complement and 
Innate Immune System

• Activation of Macrophages 

– M1 to M2d(VEGF producing macrophages)

– M2 a,b ( Phagocytic macrophges) 

Blue light causes photoxidation

Algevere P, et al. Acta Ophthalmol. Scand. 2006: 84: 4–15

Blue light can produce electricity Sun light has lots of blue

Blue /Violet is Most Retinal 
Toxic Wavelength of Light

Threshold = 

detectable retinal damage.

Exposure time
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Blue Light  Can Produce 

Geographic Atrophy in a Mouse

Tanito et al. IOVS,

April 2007, Vol. 48, No. 4

445 nm Blue Light activates

PIP2 mediated cell death.

445 NM Blue Light

Ratnakyake A et al. Scientific Reports | (2018) 8:10207

All Trans Retinal

Phosphotidylinositol 4,5 biphosphate

Blue Light  Activation

PIP2

Oxidative Stress+ Blue Light Cell Death

NADPH Oxidase

Mitochondria Cytochrome

Xanthine Oxidase

Cycloxygenase

O2-

O2-

OXIDATIVE BYPRODUCTS

Malondialdehyde

Normal

16

Geographic Atrophy

Drusen

O-2

BLUE 
Carboxy Pyyrole

DHA PUFA

O-2

ACTIVATE INNATE IMMUNITY

Dry AMD

Normal

17

Geographic Atrophy

2-(ω-carboxyethyl)

Pyrrole (CEP) DHA

Drusen

O-2
Malondialdehyde

(MDA) PUFA
+

COMPLEMENT 
ACTIVATION

Macrophage 
ACTIVATION

BLUE 

CFH 

Protects Retina from 

Complement Lysis

Dead 
Cells

DRUSEN FORMATION

Dry AMD

Normal

18

Geographic Atrophy

2-(ω-carboxyethyl)

Pyrrole (CEP) DHA

Dry AMD

Drusen

O-2
Malondialdehyde

(MDA) PUFA
+

COMPLEMENT 
ACTIVATION

Macrophage 
ACTIVATION

BLUE 

CFH 
Y402H

Dead 
Cells
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Innate Immunity
Macrophage 
ACTIVATION

Membrane Attack 
Complex

CFH

Complement

Chronic Inflammation

Dry AMD

Normal

20

Geographic Atrophy Wet AMD

Neovascularization

2-(ω-carboxyethyl)

Pyrrole (CEP) DHA

Dry AMD

Drusen

O-2
Malondialdehyde

(MDA) PUFA
+

COMPLEMENT 
ACTIVATION

Macrophage 
ACTIVATION

M1 M1+ M2

VEGF

BLUE 

CFH 
Y402H

Dead 
Cells

Blue Light Pollution a new threat to the 

modern world

Man has not evolved enough
to adapt to this problem.  

We Have Brought Day Light Into Our Night

INDOOR LIGHTING

SMART DEVICES

SU
N

Lumens and Lux
Light Source Lux cd/m2

Iphone 7 705

Iphone 6 558

Samsung Galaxy 8 1020

Surface Pro 371

Very Overcast Day 100

Sunset/Sunrise 400

Overcast Day 1000

Indirect Sun 10000-25000

Direct Sun 32000-100000

Refraction = Blue Light Magnification 
on The Fovea

Lenses Focus

Oxidative Blue

Light on the 

Fovea. 

Magnify Energy

I=(rl/0.1mm)2 1kW/M2

250,000 x increase in 

energy of the blue light

What is the best way to protect 
against Blue Light.

1) Glasses Impregnated with Melanin and 
or Ocular Lens Pigment (External 
Protection)

2) Enhancing Macular Pigment ( Internal 
Protection)
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Melanin Protects Proportionally

Threshold = 

detectable retinal damage.

Exposure time

“the wavelengths of the 

visible light should be 

filtered in proportion to their 

ability to cause damage.”  

Dr. Jim Gallas

Nature/Evolution has 

developed the pigments  

OLP and Melanin to serve 

this purpose

Dr. Gallas Invented the method to  Impregnate natures 

native protection into plastic. 

20/20

Melanin OLP= Natures Anti-Blue Light

True Blue Protection Technology

Retinal Activation                   

at 445nm

Melanopsin Peak 

Spectral Sensitivity

420 Cut off of 

All other blue 

blocking tech

As Eye Doctors it is our duty to educate our patients on the 
potential harmful effects of blue light overexposure and 
recommend EXTERNAL PROTECTION in the form of 

melanin ocular lens pigment impregnated lenses the most 
effective way to protect against this threat

We also need to recommend Macular Pigment enhancement 
which represents INTERNAL PROTECTION against blue light 

and as we will see an effective way of preventing and 
enhancing therapies against exudative macular degeneration. 

. 

Summary

WHAT PROTECTS THE MACULA?

• LOCALIZED IN THE 
MACULA/FOVEA

• LOCALIZED BETWEEN 
FATTY ACID 
MOLECULES

• ANTI-OXIDANT

• ANTI-INFLAMMATORY

• BLUE LIGHT FILTER

• NON TOXIC

MACULAR PIGMENT

Macular Pigment Main Macular Protectant

• Localized Correctly
Macular Pigment

O2-

O2-

O2-
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Li, Ahmed, and Bernstein: 2010
Department of Ophthalmology and Visual Sciences
Moran Eye Center, University of Utah School of Medicine

Meso/Lutein/Zeaxanthin 

Most Potent Anti-Oxidant in The Macula. 

L
Z

M

L

Z

M

M > Z > L
M Z L

Macula Pigment MZL  
Potent Anti-Inflammatory

AP Firidous, G Kuttan R 

Kuttan :Anti-inflammatory 

potential of carotenoid 

meso-zeaxanthin and its 

mode of action Pages 961-

967 | 05 Mar 2015

M

TNF-a

CRP

IL-1

Il-6

LPS

Complement

Factor 5-9

Complement 

Factor D

Innate Immunity

Yuan Tian :The Effect of 

Lutein on the inflammatory 

pathway in AMD. 

Dissertation Maastricht 

University

Mezo

Zea

xanthin

Lutein

MP is a natural blue light filter

Protects and Enhances Vision

MZ is Safe

No Observed Adverse Effect Level (NOAEL) = 344 mg/kg/day

344mg x 70 kg = 24080 mg or 24.08 kg per day

Dec Mutagenicity and carcinogenic potential of environmental

carcinogens in animals. Reduced Liver Damage and Cancer

LMZ Protects The Macula

Dry AMD

Normal

35

Geographic Atrophy Wet AMD

Neovascularization

2-(ω-carboxyethyl)

Pyrrole (CEP) DHA

Dry AMD

Drusen

O-2
Malondialdehyde

(MDA) PUFA
+

COMPLEMENT 
ACTIVATION

Macrophage 
ACTIVATION

M1 M1+ M2

VEGF

BLUE 

CFH 
Y402H

Dead 
Cells

Need MZL not just M, L or Z   

• Macular pigment increases significantly more 
with MZL versus ZL only. ( Best Bioavailability)

Nolan JM, Akkali MC, 

Loughman J, Howard 

AN, Beatty S.

. Exp Eye Res. 2012 

Aug;101:9-15. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Nolan JM[Author]&cauthor=true&cauthor_uid=22652506
http://www.ncbi.nlm.nih.gov/pubmed?term=Akkali MC[Author]&cauthor=true&cauthor_uid=22652506
http://www.ncbi.nlm.nih.gov/pubmed?term=Loughman J[Author]&cauthor=true&cauthor_uid=22652506
http://www.ncbi.nlm.nih.gov/pubmed?term=Howard AN[Author]&cauthor=true&cauthor_uid=22652506
http://www.ncbi.nlm.nih.gov/pubmed?term=Beatty S[Author]&cauthor=true&cauthor_uid=22652506
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WHY WE NEED MZ 

Inflammation

Oxidation

Age

MezoZeaxanthin

Macular Pigment

Visual Cycle

Worsen

Dark 

adaptation

Lutein 
Meso

Zeaxanthin

RPE 65

RPE65 activity as a measure of AMD

Dark Adaptation vs Removing EyeballPNAS ∣ October 12, 2010 ∣ vol. 107 ∣ no. 41 ∣ 17551–17556

The American Journal of Pathology, Vol. 187, No. 3, March 2017

Lutein 
Mezo

Zeaxanthin

How do we measure RPE65 activity?

Measures dark adaptation quickly and 

effectively in a clinical setting.

Dark Adaptation is the Best Biomarker for 
Progression of Macular Degeneration

39

High Sensitivity: 

• Correctly identified 90.6% of 
confirmed AMD cases

High Specificity: 

• Correctly identified 90.5% of 
confirmed normal cases

High Accuracy:

• 90.6% overall accuracy

MP Enhancement Therapy

Nutrient Safety Anti-
Oxidant

Anti-
Inflammatory

Localize
Macula

Efficacy

Mezozeaxanthin Excellent Yes Yes Yes Excellent

Lutein Excellent Yes Yes Yes Good

Zeaxanthin Excellent Yes Yes Yes Good

With Triple carotenoid therapy (LMZ)

Is what I recommend.

It is the natural and safest

way to protect the macula 
LMZ

Oxidative Stress and Macrophage 
Activation Upregulates VEGF

High energy visible light

Lipid and protein 

peroxidation Macrophage M2d

Clinical Cases Demonstrating
MZL Efficacy in early wet AMD

Case 1: Patient with Serous PED

Case 2: Resolve subretinal fluid quickly with high 
dose MZL
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Case 1 AL- Serous PED

65  YO female complains of metamorphopsia. Hx of dry AMD. 20/30 Vision 

OS. Gave injection of Avastin and started Macuhealth.  2/14/14

Case 1 AL- Serous PED

After 1 month of Macuhealth and 1 injection of avastin complete resolution 

of PED 20/25.  3/11/14

20/25

3/11/2014

20/50

2/14/14

Case 1 AL- Serous PED

16 Mo Macuhealth

3 Avastin Injs

Last 6 mo None

20/25

6/30/2015

20/25

3/11/2014

20/40

2/14/14

MZL

Case CO- Anti-VEGF rescue
75 YO male presents with metamorphopsia and blurred vision OS. Prior hx 

of dry AMD and family Hx of Exudative AMD. Started on Avastin.

BaseLine

20/30

7/3/2012

Case CO- Anti-VEGF rescue

20/40

7/9/2013

Continued on Avastin for 1 year 10 Avastin Injections. Because of subretinal 

fluid switched to Eyelea.7 Injections of Eyeleas Appeared stable.

20/50

8/15/2014

Case CO- Anti-VEGF rescue

20/50

9/23/2014

20/100

12/16/2014

Due to insurance switched back to Avastin. 
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Case CO- Anti-VEGF rescue

20/50

4/14/2015

20/160

3/17/2015

Continued Avastin but worsened. Started MZL 2 x day on 3/17/15 after an 

injection of Avastin. Next visit patient felt improved vision.

Case CO- Anti-VEGF rescue

20/40

6/15/2015

20/50

5/16/2015

Continued MZL and Avastin injections. 

Case CO- Anti-VEGF rescue

20/30 7/3/2012 20/40  7/9/2013 20/50 9/23/2014

20/100 12/16/201420/160 3/17/201520/50 4/14/2015

20/50

5/16/2015

20/40

6/15/2015

Conclusion

• Dark Adaptation can detect AMD 3 years before we see it. 

• Biological Pigment Impregnated Lenses are the Only 
Technology that Effectively protects against 445 NM Blue 
Light.

• LMZ can slow down progression of macular degeneration

• LMZ can serves as enhancer to anti-VEGF injections. 

• LMZ is safe as eating spinach and may have anti-cancer 
properties. (No downside) 

I Invite all of you in this room to 
become and  AMD Center of 

Excellence

LMZ

DETECT
PROTECT

ENHANCE


