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67 NRCI ag NRCl NRCI: State-Of-The-Art Research
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CREST Normal: Trial |

Sample size:N=105

Study Design Doubie bind
placebo cortrolled RCT

Population: Healthy
X

Intervention:
~LIOmgMZI0mgZarme,
~Placcbo

Outcomes
- Contrast Senstiity

83 NRCI CREST AMD: Trial 2 Design

s =121
* Stucy Design: Double-bind RCT
* Popuation: Early AMD
* Intervention:
Li0mg MZ10mg Z2mg +Vit C +

VRE+ Zn+ Cu
-AREDS.

* Time: 24 moniths
Outeormes:
Visual Performance -

- Macular Pigrent -
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Carotenoids
{ Vitamin E

’ Omega-3 Fatty
Acids

Key nutrients in the human brain

Supplementation With Carctenolds, Omega-3 Fatty Acids, and Viamin. (G2
E Has a Positve Effect on the Symptoms and Progresion of
Alsheimer’s Disesse
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CAROTENOIDS

Y

Insults
Injury

Low oxygen
Oxidative stress
Acute inflammation

Ut

Neuroprotective properties

Chronic
Inflammation

Neurotoxicity
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Neuroprotective properties

CAROTENOIDS

R
\/

Stable Neuron
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ag NRCl LIFE Study Desi

*+  Block randomization stratified by sex

ELIGIBILITY CRITERIA:

nelusion criteria:
+ Adults aged 18 to 60
years

+ Informed consent

*+  6-month randomized, double-blind, placebo-controlled study

Exclusion criteria:
+ Pregnancy and lactation

+ Consumption of

+ Malabsorption

ign

supplements

* Retinal disease
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Total Xanthophyll Carotenoids (umol/L)

Response: Serum

Baseline 6 Month

Intervention
— Placebo
—Adte
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Supplementation with macular xanthophylls leads to a
decrease in IL-1B and TNF- & RESULTS
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MECHANISM OF PLAQUE FORMATION
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with macular
in Oxidative LDL

SZ NRCI leads to a decrease %E

Change_Ox_LDL

Placebo Active
Intervention
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“Tookat thevitteoss not Hirotgh it” - Prof. Sebag

Time to «gegen
Copin
2 (neurgy
Oadapt, ation)
Nutrition (Professor Nolay

Nd:YAG Iaser vitreoly

Vitrectomy

11/27/23

53 NRCI Why NOW Vitreous?
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Dr. med. Thomas

Profossor Mr Eugene Ng Kaorcher,
John Nolan Gataract & Hoido
Via oty Ophinaimelaniet Prof. Ulrch Wolge-
Speclatist Litgon, Munich, Eye
. Surgeon
Mr Robert
Or. Emmanuel Kuching DVM
Ankamah, 0.D., Molecular Dr Maciej
PhD. MBA Biologist oy

26

B7 NRCI
?

The Vitreous Body

Ligament of Wieger

Vireous base Vitreous cortex

4

Area of Martegiana

Bergers Cloquets canal
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53 NRCI The Vitreous Body

VRN
H/ H Water — 98%

== — -'“\'/\‘
7" cavmten pas o ‘ Collagen
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Hyaluronan

Ut

Hyalocytes

2 NRCI Functions of the Vitreous Body

Pl e

* Maintains the shape of the eyeball

+ Physical protection, “shock absorber”

* Allows eye to work as an optical system

+ “Space” for refraction, image formation

+ Vitreous acts as a reservoir for nutrients.

* Itis notaclosed system that passively
transmits light!

+ Fluid, nutrients enter vitreous via both
diffusion’ and active transport?
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53 NRCI The vitreous is not a closed system LS

53 NRCI Vitreous Degeneration

R > EpEy o, 208 o 018171, 21. 6 0004 ASS030071 . u ing M ism/P
‘The blood-retinal barriers system. Basic concepts /[ it o 1. Oxidative stress
and clinical evaluation il g .
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sz NRCI Summary of Vitreous Degeneration

a7 . .
2 NRCI Aging changes of the vitreous ¥ 3

H
%
Healthy vitreous
Liquefaction Posterior vitreous detachment
Vitreo-retinal disorders Fresh unfixed h studied postmortem open circles ) as
+ Retinal tears/detachments ] 3 i losed circles They thex-

+ Axial vitreo-macular traction syndrome and
* Macular pucker
+ Macular holes

axis the age groups of the donors. Each point represents the mean value obtained from various
numbers of donor eyes (shown at top of graph ). It can be appreciated that after growth of the eye
ceases (age 10-20), the gel volume is stable until age 40 when it begins to steadily decline
throughout the remainder of Iife. The volume of liquid vitreous increases throughout life.

Dondinger . and Blss €0 Vireous i alth & Diseas Sebg, 0. Srnge ew Yk 2014, 5317
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sz NRCI Pars plana vitrectomy

Long-Term Safety and Efficacy of Limited
Vitrectomy for Vision Degrading Vitreopathy
Resulting from Vitreous Floaters

Management:of vitreous floaters

NV ELET nt of Vision Degrading Myodesopsia

L e

Retinal _detachments, nuclear _cataracts,
ogenic. retinal tears, transient high postoperative
intraocular pressure, transient postoperative_hypotony,
cystoid macular oedema and vitreoretinal haemorthage

‘Sebag et a. Ophthalmology Retina 2015:2661-667.
‘Sebag et a Retina 2014;341062-1068.
‘Stone TW. ASRS 2018 PAT Survey.
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85 NRCI  Neodymium-doped yttrium aluminium garnet ?E SZ NRCI Treatment outcomes for vitrectomy & ¥ ?E
(Nd:YAG) laser vitreolysis Nd:YAG vitreolysis
Vitrectomy Nd:YAG vitreolysis
<+ Definitive treatment — removal of all <+ Subjective improvement: 35-100%
opacities
< Improved contrast sensitivity after < Objective improvement: 90-94%
treatment

% Ourunpublished data: 71% subjective
% Significant reduction in vitreous improvement & 90% objective
echodensities on B-scan improvement after 15 months follow-up

Hore you e patomed YAGser

o ekvima foven?

Sebag et 015,2:881-887.

L Asse s
At least 90% of retinal surgeons have never
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82 NRCI Vitreous Floaters and Quality of Life L1565

53 NRCI Vitreous Floaters and Quality of Life ¥ %EJ

Fostrs and the Qusiy of L.

% Negative impact = AMD & > glaucoma and DR
% Trade 1 year of every 10 years of their remaining life to get rid of their floaters
% Utility values of acute floaters = chronic floaters

Wagle etal: Am J Ophthalmol 152:60-5, 2011
ual Life Res 22:1507-14, 2013
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The Contrast Sensitivity Function

53 NRCI Vitreous Floaters

PeTe——

Neural factors . Optical factors

LG Huang etal, J Sebag ] New York Springer; 2014.pg760) __ Vitreous floaters
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Study: Impact of floaters on contrast sensitivity Table comparing the cases with controls
. Variables Cases (n = 30) Controls (n=85) _ Sig.
VRskDR Rationale Age (years) 50.87 +7.82 48.02 £ 6.65 0.057
wRetox ) i 3
Previous studies have shown a 51— Females, No. (%) 16 (53.3) 49 (57.6) 0.831
91% reduction in mesopic CS @ Scpd
Floaters are most noticeable in bright environments BCVA, LogMAR
i hotopi
No study ying the Impact of loate Photopic 0.06 013 0.02£0.11 0.158
Mesopic 030£0.12 029+0.10 0.480
Study design
- Case - control study (n=135) Flicker threshold (%)
photopic & s at 1000 Foveal 6.74+271 632+2.06 0.389
- Photopic & mesopic FCS at 10cp Parafoveal 436+1.38 422:1.26 0618
AW - BOVA FCT (%)
e - Flicker sensitivity (Retinal health) Photopic 15.46 £ 9.66 1125459 0.028*
AN Mesopic 6148 19.65 4820 15.10 <0.001%
Ry RS -PVD.
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Boxplots showing the functional contrast sensitivity of cases
and controls

Masopic funcrional contrast sansitivty 00

G oo

o

{1/ 37.4% photopic FCS

Cas Cais

o
1 27.5% mesopic FCS
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Healthy eye with normal CS

64% CS decline in eye with PVD

Vitreous degeneration diminish spatial contrast, especially at higher
light levels when the sensitivity of the retina to contrast is high
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Clinicaland Experimental Optometry

Impact of symptomatic vitreous degeneration on
photopic and mesopic contrast thresholds

i Wi L, Thomas KaercherJam Borbr & o 1 Hoton
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Vitreous Floaters and Visual Function

Optometry (@) Tyrirncs

ResEARcH

thresholds

Boven Access (%

Thoms Kaercher John Barbur and John M Kol

Photopic CS decline up to 64% with vitreous
degeneration

L v ————

- Warren Roche’, Eugene Ng™,

Impact of symptomatic vitreous degeneration on photopic and mesopic contrast

The effects of aging vitreous on contrast sen:

+Kennath M. P, Yoo -

ity function

@

Rifredo A Sacun®> - . Sebag ">
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| | Mesopic CS decline of 51-91% with vitreous degeneration

Visual acuity (VA) is not a better predictor of visual performance, and is mostly not impacted by vitreous
floaters o)




@7 NRCI Vitreous Antioxidants

. antioxidants

Review
Vitreous Antioxidants, Degeneration,
and Vitreo-Retinopathy: Exploring the Links

“vidence from reviews, metabolomic, and proteomic studies of
vitreous was examined, and the identified vitreous antioxidant
molecules will be discussed.”

Emmanuel Ankamah 12*©, J. Sebag *, Eugene Ng ' and John M. Nolan '+
! Nutrition Research Centre Ireland, School of Health Science, Carriganore House, Waterford Institute of
Technology, West Campus, Co., X91 K236 Waterford, Ireland; euy p

2 Institute of Eye Surgery, UPMC Whitfield, Buttlerstown, Co., X91 DHOW Waterford, Ireland
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iterature Review

USA; JSebag@vmrinstitute.com

VMR Consulting Inc., Huntington Beach, CA 92647,
C 1

tie (E.A);
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Healthy Vitreous

Vitreous Antioxidants

Vitreous Antioxidants

Enzymatic & Non-enzymatic

A7 NRCI Vitreous Antioxidants

Nonenzymatc

51

A7 NRCI Vitreous Essential Micronutrients \ %lEJ = A7 NRCI Vit C promotes collagen synthesis
= How do Collagen and Vit C work?
Micronutrient Concentration
. e « If there is a lack of active Vit
Ascorbic Acid 2mmol/L C, collagen cannot be
) synthesized normally,
Zinc 1.95umol/L e 5" resulting in cell connection
Vamnc] /) Q\ Powsmc disord Jeol
/) \ isorder and collagen
L-Lysine 115uM 4 WY synthesis disorder in the body.
@ ssconicnc Vitreous Antioxidants e Wesk. spoatty
@ znc Enzymatic & Non-enzymatic
Superonide dismutase 3 Vitamin G in vitreous is 30X plasma
@ seee mino nccs
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a7 . . . a7 | Micronutrient Formulation
g NRCI Vitamin C and the vitreous g NRC
v i Vitreous:
. 2 mmolfL,
2 :J: I Vitamin G
3 Blood levels: Zine
1 50 to 60 umol/L, Gitrus extract (Flavonoids)
H 1
£ 233-10 40-fold Antigcation
5 previ difference i
8 revious iysine
o Vitrectomy l o (G Sesd oxtract
H
i | o
| Liysine
Vitreous samples of different gel stage. Citrus extract (Flavonoids)
o tus Vitreous l
ss had firmer get; gr more liquid, *F>.05. 1F<001 B
PTG v o 010 1.
55 56
A7 NRCI Components: L LSE= 82 NRCI
butnot L
g the vitreoretinal interface. scholarsipno.wp 2017 43 ISRCTN15605916
-+ 26.3mg Vit Vinfers Grapeseed extract
- 5mg Adtonay HYPOTHESIS
- 100 mg Crus Fut Extract
: o Supplementation with vitreous antioxidants and
antiglycative micronutrients improves the quality
of life and visual function in patients with
floaters
57 58
A7 NRCI A7 NRCI
» ’
Scholarshipno. WD 2017 43 ISRCTN15605916
| DESIGN
s ‘ » 6-month, double-blind, placebo-controlled clinical trial.
» 50:50 randomization
sl e D1 - Died » Active Group (n = 31) - 125mg I-lysine, 40mg vitamin C,
e 25mg Vitis vinifera extract, 5mg zinc, and 100mg Citrus
l M l aurantium extract
‘ ‘ » Placebo Group (n = 30) — microcrystalline cellulose
59 60
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Subjective Questionnaire — Floater Disturbance Questionnaire

a7 SE
2 NRCI N METU = [ESS—— [
n:% %3.:,0 ,'?.:“'_ EEE Primary Outcome Measure
61 62
A7 NRCI Visual Function 82 NRCI Objective Quantification of Floaters

Rod and Cone Sensitivity

Vitreous opacity area guantification
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@7 NRCI RESULTS LV S5 @7 NRCI Severity of floater disturbance over the
' past 6 months
e Ve Severty ffoster ditutbaceover st monts
FOMATTRITION RATE w-. o
months?
ACTIVE 31 1 30
[ oo an ot s
l:’ My floaters have been persistently bothersome
PLACEBO 30 4 26
Floater Disturbance Score = l:l
65 66
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53 NRCI Severity of floater disturbance 53 NRCI Active Group
s
et v o I
g
§ :
2. 5
g £
i H
: v Tsdne il
N T | :
[STReret izt | 7
. - e 7
stabl condition” ncreased by 33.3%
Time (o) derne distrbance® decrossed by 10%; and
Eor bars: +/- 1 Standaed Eror ersistent disturbance” decreased by 23. <0.001)
67 68
B7 NRCI PR
Placebo Group 2 Effect of floaters on daily life
sbbonion
JRm—
Item 4: Effect of floaters on daily life
Question: How woul your floaters on yc ife in the
past week: no cffect, lttle effect, moderate effect, much effect or very much effect? Tick
e sppropriste:

Bsdne Fird
SsbEwomiton 1 4
= Itamittat dscariat B
= R rsitentd ko rfat 6 7
and
persistent disturbance” in by3.85% (p = 0.416)

Noeffect  Littleeffect Moderate effect Much effect  Very much effect

69
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dz NRCI Active Group

g o ey much
. -

“No effect” increased by 20%;

“Little effect” increased by 3.3%;

“Moderate effect” decreased by 20%;

“Much effect” decreased by 3.4%;

“Very much effect” decreased by 10% (p = 0.002)

ﬂz NRCI Placebo Group

2 Effect of floaters on dally lfe before and after intervention in the placebo
£. aserse
U averymuch

o -
“No effect” increased by 11.6%;
“Little effect” decreased by 3.3%;
“Moderate effect” decreased by 7.7%;
“Much effect” stayed the same
“Very much effect” increased by 3.8% (p = 0.678)
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Active Group
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@7 NRCI . .
Impact on Vitreous Opacity
Active Group Placebo Group
v
Vitreous opacity area reduced with supplementation  Vitreous opacity increased with no intervention
70% decrease in floater area 52% increase in floater area

67 NRCI Results: Micronutrient Formula vs.
Placebo

Porcontimpeovemant (monthe)

+ 67% of patients on active
supplement experience an

stsocay st t o008 ol

improvement in visual

Placebo Wicronutrient formia comfort
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A7 NRCI . /SE =
5 clinical » Success rate [* V-
studies >60-80%

Potential Mechanisms of Action

1. Inhibition of oxidative damage of the collagen fibers
Ascorbic acid and proanthocyanidins / bioflavonoids
Zinc protects sulfhydryl groups from oxidation

2. Inhibition of the glycation of collagen fibers
L-Lysine: aids in formation of “ordered” collagen
Flavonoids (Hesperidin) significantly inhibit collagen
lycated meshwork
Zinc has shown antiglycation properties

3. Phagocytosis
Antioxidant and enzymatic nutrients may facilitate
the action of phagocytes in the vitreous

b - Enzymatic degradation of disordered collagen

Shva S . by sl s e
e

Fie. 4. A human hyalocyre fo

Showing Iysosomal bodies, ©
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] o £ Conclusion & Clinical Relevance
«  The active supplement intervention resulted with:
. normal » A significant decrease in visual discomfort from floaters (P < 0.001)
ﬁh"ls ao_mieh ;ﬂﬂ"ef than > A significant decrease in vitreous opacity areas (P < 0.001)
Wavelengths Sl ,,gm,sg,,,s(,,;"f,':g"e > A in photopic contrast ty (P =0.047)
© o g and”SG0regaton of Nors +  The success rate regarding objective improvements was 77% as seen in a reduction
Lm resus‘ze changes in opacity areas
wavd length dugsnsmns,%m (can
flow longer Rresent from the lens + The success rate regarding subjective improvements was 67% as assessed by
discomfort score
+ Clinicians can offer a safe nutritional management option to floater sufferers who
are normally observed and not treated
a7 Peer-reviewed evidence for FLIES SE a7
] NRCI METU £ NRC] www.profiohnnolan.com
[l eriosidanss Ry 5

ietary Intervention With a Trgeted M
Pormalation haduces the hust Dncomion Associated With

Vo Antoidans, Degeneatin,
4 Vitreo Retinopay: Exploring te Links

ipact Factor

i

Impact Factor - 3.283

It of symprmtic iseousdegnerton o ot nd mesepc st
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