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Understanding Nutrition of the Vitreous and the Retina: 
A novel way to improve patient care

Prof. John M. Nolan, BSc., Ph.D.
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Over 20 years of peer-reviewed, 
published scientific studies – 
117 Peer Review Publications 
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5

Nutrition 
Research Centre 

Ireland (NRCI)

6



11/27/23

2

The Team
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NRCI: State-Of-The-Art Research 
Facility

CLINICAL TRIALS

MP MEASUREMENT
VISUAL PERFORMANCE 

EVALUATION

COGNITIVE FUNCTION 
TESTING

ANALYTICAL LAB FOR 

SERUM CAROTENOIDS
DIET ASSESSMENT
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These illustrations were created for the Nolan Lab, and the background information for these illustrations was provided by Professor John Nolan PhD and Dr Marina Green, 
MD, PhD ; © Daria Chrobok, DC SciArt AB. The copyright prohibits any third-party to use, publish or print these illustrations without permission from © Daria Chrobok. 
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CREST Studies: Setting the Gold Standard

Funded by the European 
Research Council (ERC)
The main goal of the ERC is to 
encourage the highest quality research 
in Europe on the basis of scientific 
excellence through competitive 
funding. €1,493,342 over five years; 
Grant No. 281096
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CREST Normal: Trial 1

• Sample size: N=105

• Study Design: Double blind 
placebo controlled RCT

• Population: Healthy 
participants with low MP

• Intervention: 
- L10mg:MZ10mg:Z2mg
- Placebo

• Outcomes:
- Contrast Sensitivity

13

CREST AMD: Trial 2 Design

• Sample size: N=121

• Study Design: Double-blind RCT

• Population: Early AMD

• Intervention: 
-  L10mg: MZ10mg: Z2mg + Vit C + 
Vit E + Zn + Cu

 - AREDS 

• Time: 24 months
• Outcomes:

- Visual Performance
 - Macular Pigment
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Key nutrients in the human brain

Carotenoids

Vitamin E

Omega-3 Fatty 
Acids
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CAROTENOIDS Neuroprotective properties

Chronic
Inflammation

Neurotoxicity

=
Insults
Injury

Low oxygen
Oxidative stress
Acute inflammation
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CAROTENOIDS

Neuroprotective properties

Lutein, zeaxanthin, and meso-
zeaxanthin downregulate pro-
inflammatory cytokines and 
upregulate anti-inflammatory 
molecules resulting in 
controlled damage

Stable Neuron
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Exclusion criteria: 

• Pregnancy and lactation

• Consumption of 

supplements
• Malabsorption 

• Retinal disease

Inclusion criteria: 

• Adults aged 18 to 60 

years

• Informed consent

• 6-month randomized, double-blind, placebo-controlled study
• Block randomization stratified by sex

ELIGIBILITY CRITERIA:

LIFE Study Design
METHODS
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Response: Serum
RESULTS
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Supplementation with macular xanthophylls leads to a 
decrease in IL-1β and TNF- α RESULTS

IL-1β, (p < 0.001)* 

TNF-α, (p=0.003)* 

*

*
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MECHANISM OF PLAQUE FORMATION
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Supplementation with macular xanthophylls leads to a decrease 
in Oxidative LDL
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A New Beginning

“Look at the vitreous, not through it”  - Prof. Sebag
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Why NOW Vitreous?

Dr. Emmanuel 
Ankamah, O.D., 

Ph.D., MBA
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Oseka MD

Mr Eugene Ng 
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Prof. Ulrich Welge-
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Surgeon

Dr. med. Thomas 
Kaercher, 

Heidelberg, 
Ophthalmologist
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Dr Jerry Sebag 
DOC Symposium 2023
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The Vitreous Body

Area of Martegiana

Ligament of Wieger
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Hyaluronan

Water – 98%

Ankamah et al. Antioxidants. 2020:7 

Hyalocytes

The Vitreous Body

Collagen 
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Functions of the Vitreous Body

Classical definitions

• 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

• It is not a closed system that passively 
transmits light!

• Fluid, nutrients enter vitreous via both 
diffusion1 and active transport2

30
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The vitreous is not a closed system

31

1. Oxidative stress
2. Glycation

Los et al: Invest Ophthalmol Vis Sci 2003

Underlying Mechanism/Pathogenesis

Vitreous Degeneration

32

Summary of Vitreous Degeneration

Healthy vitreous
Liquefaction Posterior vitreous detachment

Dondlinger JL and Balazs ED : Vitreous in Health & Disease, 2014

Vitreo-retinal disorders 
• Retinal tears/detachments 
• Axial vitreo-macular traction syndrome and 
• Macular pucker 
• Macular holes
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Fresh unfixed human eyes were studied postmortem and the volumes of gel vitreous ( open circles ) as 
well as liquid vitreous ( closed circles ) were measured. The y -axis displays the volume in ml and the x -
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 life. The volume of liquid vitreous increases throughout life. 

Dondlinger JL and Balazs ED : Vitreous in Health & Disease [J. Sebag, ed.] Springer, New York, 2014,  pg 17

Aging changes of the vitreous

34

Management of vitreous floaters
Management of Vision Degrading Myodesopsia

35

Pars plana vitrectomy

Risks - Retinal detachments, nuclear cataracts, 
iatrogenic retinal tears, transient high postoperative 
intraocular pressure, transient postoperative hypotony, 
cystoid macular oedema and vitreoretinal haemorrhage 

Sebag et al. Ophthalmology Retina 2018;2:881-887.
Sebag et al. Retina 2014;34:1062-1068.
Stone TW. ASRS 2018 PAT Survey. 
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Neodymium-doped yttrium aluminium garnet 
(Nd:YAG) laser vitreolysis

3$7�6XUYH\
6WRQH�7:��HG��ASRS 2018 Preferences and Trends Membership 
Survey. &KLFDJR��,/��$PHULFDQ�6RFLHW\�RI�5HWLQD�6SHFLDOLVWV�������
�������$PHULFDQ�6RFLHW\�RI�5HWLQD�6SHFLDOLVWV��$OO�ULJKWV�UHVHUYHG�

3$7�6XUYH\
6WRQH�7:��HG��ASRS 2018 Preferences and Trends Membership 
Survey. &KLFDJR��,/��$PHULFDQ�6RFLHW\�RI�5HWLQD�6SHFLDOLVWV�������
�������$PHULFDQ�6RFLHW\�RI�5HWLQD�6SHFLDOLVWV��$OO�ULJKWV�UHVHUYHG�

Stone TW. ASRS 2018 PAT Survey. At least 90% of retinal surgeons have never 
performed laser vitreolysis
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Treatment outcomes for vitrectomy & 
Nd:YAG vitreolysis

Vitrectomy Nd:YAG vitreolysis

v Subjective improvement: 35-100%

v Objective improvement: 90-94%

v Our unpublished data: 71% subjective 
improvement & 90% objective 
improvement after 15 months follow-up

 

v Definitive treatment – removal of all 
opacities

v Improved contrast sensitivity after 
treatment 

v Significant reduction in vitreous 
echodensities on B-scan

 
Sebag et al. Ophthalmology Retina 2018;2:881-887.
Sebag et al. Retina 2014;34:1062-1068. 

Delaney et al. (2002)
Shah & Heier. JAMA Ophthalmol. 2017
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Vitreous Floaters and Quality of Life
Floaters and the Quality of Life

JERRY SEBAG

I N 1976, DR ERNST WYNDER, FOUNDING PRESIDENT OF THE
American Health Foundation and founding editor of
the journal Preventive Medicine, stated that “It should be

the function of medicine to help people die young . . . as late
in life as possible.”1 However, medicine in general, and
ophthalmology in specific, are disease-oriented disciplines. In
the former case, this is due to the fact that “Disease is a living
experience for the man of flesh and bone. In contrast, health
is a disembodied concept. It stimulates no emotional response
because it is an inhuman, fleshless abstraction” (René Jules
Dubos, The Silliman Lectures, Yale, 1965).1 As ophthalmol-
ogists, we are trained to evaluate eyes by seeking evidence of
disease using biomicroscopy and ophthalmoscopy, as well as
with diagnostic testing. When we rule out pathology by these
modalities, we advise patients that they are free of disease.
Such advice is apparently a frustrating and unfulfilling expe-
rience for patients with “floaters.” From their point of view,
the consulting ophthalmologist who sought evidence of
disease and found none has nonetheless failed to address their
health and quality-of-life issues.

In youth, vitreous is a solid and clear gel filling the
center of the eye, firmly attached to the retina. The
exquisite transparency of vitreous allows unhindered trans-
mission of light to the retina for photoreception.2 Other
than “exogenous” sources, such as hemorrhage and inflam-
mation, there are 2 main causes of the entopic phenome-
non called “floaters,” which result from light scattering by
structures within the vitreous body and/or at the posterior
vitreous cortex. Although devoid of liquid during infancy,
the vitreous body begins to liquefy in childhood due to
molecular rearrangement of the constituent macromolecules
hyaluronan and collagen. Part of this molecular alteration
involves cross-linking and aggregation of vitreous collagen
fibrils. If advanced, fibrillar aggregation can cause sufficient
interference of photon transmission to induce chronic and
progressive floaters. In myopia, the process of vitreous gel
liquefaction and fibrillar aggregation appears to be acceler-
ated, a manifestation of myopic vitreopathy.3

Concurrent with vitreous gel liquefaction, there is weak-
ening of vitreoretinal adhesion. When both processes
advance in tandem to a critical threshold,2,3 there is
separation of the posterior vitreous cortex from the retina,
perhaps initially only in the perifoveal region.4 Displace-

ment of liquefied vitreous into the developing cleavage
plane between the posterior vitreous cortex and the
internal limiting lamina of the retina collapses the poste-
rior vitreous away from the retina, an event called poste-
rior vitreous detachment (PVD). While it has long been
taught that PVD is abnormal, it may well be that PVD is the
salubrious result of evolutionary progress. This concept arises
from the growing awareness that in a variety of diseases, such
as diabetic retinopathy5 and age-related macular degenera-
tion6,7 (AMD), PVD is a far safer condition. That notwith-
standing, entopic phenomena resulting from this event
induce acute floaters. These arise from the posterior vitreous
cortex itself as well as tissue that is sometimes adherent to the
posterior vitreous cortex, typically parapapillary fibro-glial in
origin. When attributable to myopic vitreopathy,3 PVD
occurs 10 to 15 years earlier in life.

The subjective experience of sudden floaters is very
common after PVD. While many patients complain that
this is bothersome, ophthalmologists tend to pay little
heed to these symptoms other than to rule out anomalous
PVD3,8 manifesting as either peripheral or posterior retinal
pathology. Once the absence of disease has been assured,
the typical eye care professional ceases to be concerned
about the issue of floaters. While the Hippocratic principle
of “primum non nocere” has guided our approach to date, it
may well be time to reexamine our perception that floaters
are simply an innocuous, indeed curiously desirable, man-
ifestation of the “normal” aging process.

In this issue of the Journal, Wagle and associates9

present fascinating new information concerning the utility
value of floaters, as expressed by patients. Utility values
allow an objective quantification of the functional quality
of life associated with a specific “disease” state. A utility
value of 1.0 implies a perfect “health” state, while death
has a utility value of 0.0. The findings of this study indicate
that the utility values of floaters are equal to AMD and
lower than diabetic retinopathy and glaucoma. According
to this study, floaters have lower utility values than mild
angina, mild stroke, colon cancer, and asymptomatic HIV
infection. This indicates that floaters have a significant
negative impact on the quality of life as compared to ocular
as well as systemic diseases. It is interesting to note that
there was no difference between acute (less than 1 month)
and chronic (mean duration of more than 1 year) floaters.
This finding throws into question our long-held belief and
oft-offered counsel to patients that their symptoms will
lessen in severity, either due to settling of vitreous opaci-
ties below the optical axis or because of neuro-psycholog-
ical adaptation. Surprisingly, the investigators claimed that

See Accompanying Article on page 60.
Accepted for publication Feb 11, 2011.

From the Vitreous Macula Retina (VMR) Institute, Huntington
Beach, California; and the Doheny Eye Institute, University of Southern
California, Los Angeles, California.

Inquiries to J. Sebag, VMR Institute, 7677 Center Ave, Huntington
Beach, CA 92647; e-mail: jsebag@VMRinstitute.com

© 2011 BY ELSEVIER INC. ALL RIGHTS RESERVED.0002-9394/$36.00 3
doi:10.1016/j.ajo.2011.02.015
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v Negative impact = AMD & > glaucoma and DR

v Trade 1 year of every 10 years of their remaining life to get rid of their floaters

v Utility values of acute floaters = chronic floaters

    Wagle et al: Am J Ophthalmol 152:60-5, 2011
    Zou et al: Qual Life Res 22:1507-14, 2013

Vitreous Floaters and Quality of Life

40

Vitreous Floaters

U

P

P

Healthy vitreous

Vitreous floatersL.C. Huang et al, Vitreous in Health and Disease [J. Sebag, ed.] New York: Springer; 2014. pg.780.)
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From Campbell & Robson, 1968
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The Contrast Sensitivity Function
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Study: Impact of floaters on contrast sensitivity

Previous studies have shown a 51 – 
91% reduction in mesopic CS @ 5cpd

No study to date studying the impact of floaters on photopic CS

- Case – control study  (n = 135) 

- Photopic & mesopic FCS at 10cpd

- BCVA            

 - Flicker sensitivity (Retinal health)

- PVD Assessment

Floaters are most noticeable in bright environments

Study design

Rationale

43

Variables Cases (n = 30) Controls (n = 85) Sig.
Age (years) 50.87 ± 7.82 48.02 ± 6.65 0.057

Females, No. (%) 16 (53.3) 49 (57.6) 0.831

BCVA, LogMAR

Photopic 0.06 ± 0.13 0.02 ± 0.11 0.158
Mesopic 0.30 ± 0.12 0.29 ± 0.10 0.480

Flicker threshold (%)
Foveal 6.74 ± 2.71 6.32 ± 2.06 0.389
Parafoveal 4.36 ± 1.38 4.22 ± 1.26 0.618

FCT (%)

Photopic 15.46 ± 9.66 11.25 ± 4.59 0.028*

Mesopic 61.48 ± 19.65 48.20 ± 15.10 <0.001*

Table comparing the cases with controls
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Boxplots showing the functional contrast sensitivity of cases 
and controls

↓37.4% photopic FCS ↓27.5% mesopic FCS

45

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

Healthy eye with normal CS 64% CS decline in eye with PVD

46

RESEARCH

Impact of symptomatic vitreous degeneration on photopic and mesopic contrast 
thresholds
Emmanuel Ankamah a, Marina Green-Gomeza, Warren Rochea, Eugene Nga,b, Ulrich Welge-Lüßenc, 
Thomas Kaercherd, John Barbure and John M Nolana

aNutrition Research Centre Ireland, School of Health Science, Waterford Institute of Technology, Co, Waterford, Ireland; bInstitute of Eye Surgery, 
UPMC Whitfield Hospital, Co, Waterford, Ireland; cAugenzentrum Stachus, München, Germany; dFacharzt Für Augenheilkunde, Heidelberg, 
Germany; eApplied Vision Research Centre, School of Health Sciences, University of London, London, UK

ABSTRACT
Clinical relevance: Contrast thresholds under photopic and mesopic luminance conditions are 
compromised in subjects with vitreous degeneration. A plausible explanation is needed for the visual 
discomfort expressed by patients su!ering from symptomatic vitreous degeneration.
Background: The current study investigates the e!ect of symptomatic vitreous degeneration on 
photopic and mesopic contrast at high spatial frequencies.
Methods: An age-matched sample of 115 subjects, comprising 30 subjects with symptomatic vitr-
eous "oaters (cases) and 85 healthy subjects (controls), was included in this study. Visual acuity and 
"icker thresholds were measured for all participants. Photopic and mesopic functional contrast 
thresholds at 10 cycles per degree were measured for all participants to assess the e!ect of "oaters 
on contrast. Further, to determine the e!ect of posterior vitreous detachment on contrast, the sample 
was divided into three groups: cases with posterior vitreous detachment (n = 12); cases without 
posterior vitreous detachment (n = 18); and controls (n = 85), and their contrast thresholds were 
compared.
Results: Photopic and mesopic contrast thresholds were lower by 37.4% and 27.5%, respectively, 
when the cases were compared with the controls (p = 0.028 and p < 0.001 for photopic and mesopic 
contrast thresholds, respectively). Photopic contrast was lower by 64.0% in cases with posterior 
vitreous detachment compared with controls (p = 0.001). Compared with controls, mesopic contrast 
was lower in cases with posterior vitreous detachment and in cases without posterior vitreous 
detachment by 30.3% and 25.6%, respectively (p = 0.014 and p = 0.017 for cases with and without 
posterior vitreous detachment, respectively).
Conclusion: : Subjects with vitreous degeneration have diminished photopic and mesopic contrast 
thresholds compared with controls. This #nding highlights the negative impact of vitreous degen-
eration on the quality of vision.

ARTICLE HISTORY 
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KEYWORDS 
Contrast sensitivity; floaters; 
Posterior vitreous 
detachment; Visual function; 
vitreous

Introduction

The ultrastructure of the human vitreous gel is composed 
mainly of water, collagen and hyaluronan. Ageing and dis-
ease cause this #ne structure to destabilise and even 
disintegrate.1 The disintegration of the vitreous gel results 
in the formation of aggregated collagen bundles and liquid 
pools of vitreous, culminating in an entoptic phenomenon 
termed vitreous "oaters.2 Su!erers of symptomatic "oaters 
attend eye clinics with characteristic presentations of the 
perception of dark grey spots, amorphous clouds, and mov-
ing objects within their central visual #eld.3

Further degeneration of the vitreous gel results in the 
weakening of the vitreoretinal adhesions and the separation 
of the posterior vitreous cortex from the inner limiting 
membrane of the retina, at the vitreoretinal interface, 
a phenomenon referred to as posterior vitreous detachment 
(PVD).4 PVD has been described as the principal underlying 
phenomenon for the sudden onset of primary "oaters (that is, 
vitreous opacities that arise from structures endogenous to 
the vitreous body).2 That notwithstanding, primary "oaters 
can occur asynchronously from PVD, especially when suf-
ferers are myopic.

High contrast visual acuity (VA) tests provide an e!ective 
way of assessing spatial vision in a clinical setting. The task of 
the subject in a conventional VA test is to correctly name 
small letters that are close to 100% contrast and have spatial 
features that approach the resolving power of the eye.5 The 
di$culty of the task varies across letters and subjects often 
achieve VA values within ‘normal limits’, even when the con-
trast of the retinal image is lowered as a result of aberrations 
and scattered light.

Contrast thresholds for either spatially periodic patterns 
or single optotypes such as Landolt rings can provide 
a sensitive measure of spatial vision that can be used to 
detect changes in retinal image contrast even when indivi-
dual observers manage to achieve VA values within the 
normal range.6,7 The size of the optotype employed is 
usually #xed at three times the mean acuity limit of 5 min 
arc (6/6) and the reciprocal of the contrast threshold 
needed to resolve the gap is usually described as functional 
contrast sensitivity (FCS).8 When a contrast test is con-
ducted in conjunction with a conventional VA test, the 
combined results provide a more informative assessment 
of spatial vision.9

CONTACT John M. Nolan jmnolan@wit.ie Nutrition Research Centre Ireland, School of Health Science, Waterford Institute of Technology, West Campus, 
Carriganore House, Co. Waterford, Ireland, X91 K236
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Vitreous Floaters and Visual Function

v Photopic CS decline up to 64% with vitreous 
degeneration

v Mesopic CS decline of 51-91% with vitreous degeneration

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

48
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Vitreous Antioxidants

Ankamah et al. Antioxidants. 2020:7 

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

49

The Literature Review 

50

Vitreous Antioxidants

Vitreous Antioxidants 
- Enzymatic & Non-enzymatic

Healthy Vitreous 

Ankamah et al. Antioxidants. 2020:7 

51

Vitreous Antioxidants

52

Micronutrient

Ascorbic Acid

Zinc

L-Lysine

Concentration

2mmol/L

1.95µmol/L

115μM
 

Vitreous Essential Micronutrients

Ankamah et al. Antioxidants. 2020:7 

Vitreous Antioxidants 
- Enzymatic & Non-enzymatic
- Vitamin C in vitreous is 30X plasma 

concentration

53

Vit C promotes collagen synthesis 
How do Collagen and Vit C work?

• If there is a lack of active Vit 
C, collagen cannot be 
synthesized normally, 
resulting in cell connection 
disorder and collagen 
synthesis disorder in the body.
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Shui Y-B, et al. The gel state of the vitreous and ascorbate-dependent oxygen. Arch Ophthalmol. 2010 April 1. 

Mean ascorbate concentration in vitreous samples obtained at the time of surgery. In patients who were 
undergoing their first vitrectomy, the gel status of the vitreous was scored on a 5-point scale. Vitreous 
that received a score of 3 or less had firmer gel; greater than 3, more liquid. *P>.05. †P<.001. 
‡P<.01

Vitreous: 
2 mmol/L, 

Blood levels: 
50 to 60 μmol/L, 

a 33- to 40-fold 
difference
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Vitamin C and the vitreous

Vitreous samples of different gel stage 

≤ 3 Previous
Vitrectomy

≥ 3
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Vitamin C
Zinc
Citrus extract (Flavonoids)

L-lysine
Citrus extract (Flavonoids) 
Vitis vinifera (Grape seed) extract

Antioxidants

Antiglycation

Micronutrient Formulation

Enzymatic 

L-lysine
Citrus extract (Flavonoids) 
 

56

Components:
• 125 mg L-lysine: An essential amino acid, necessary for human health, but not produced by the body. L-lysine prevents collagen glycation.

• 40 mg Vitamin C: Guards against intraocular oxidative stress by consuming oxygen released at the vitreoretinal interface.

• 26.3 mg Vitis Vinifera: Grapeseed extract.  
• O f w h ich  25 m g  are  P roanthocyan id ins , w h ich  red uce  g lycation . 

• 5 mg Zinc: Helps reduce processes which lead to vitreal degeneration.  Additionally,  zinc has antioxidant and antiglycation properties.

• 100 mg Citrus Fruit Extract*
• O f w h ich  60 m g  is  H esperid in , an  antioxid ant 

57

ISRCTN15605916

HYPOTHESIS

Supplementation with vitreous antioxidants and 
antiglycative micronutrients improves the quality 

of life and visual function in patients with 
floaters

Scholarship no. WD_2017_43

58

59

DESIGN
Ø 6-month, double-blind, placebo-controlled clinical trial. 

Ø 50:50 randomization 

Ø Active Group (n = 31) - 125mg l-lysine, 40mg vitamin C, 
25mg Vitis vinifera extract, 5mg zinc, and 100mg Citrus 

aurantium extract

Ø Placebo Group (n = 30) – microcrystalline cellulose

ISRCTN15605916Scholarship no. WD_2017_43

60
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61

Primary Outcome Measure

Subjective Questionnaire – Floater Disturbance Questionnaire

62

Visual Function

Rod and Cone Sensitivity

BCVA and Letter Contrast Sensitivity Photopic Contrast Thresholds

63

Vitreous opacity area quantification

Objective Quantification of Floaters

64

LOW ATTRITION RATE
GROUP BASELINE DROP

OUTS
FINAL

ACTIVE 31 1 30

PLACEBO 30 4 26

RESULTS

65

Severity of floater disturbance over the 
past 6 months

66
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Severity of floater disturbance

67

Ba sel in e Final
Stab le  co nditio n 1 11
Intermittent discomfort 20 17
Pe rsisten t d isco mfort 9 2
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Subjective visual discomfort before and after intervention in the active groupStab le  co nditio n
Intermittent discomfort
Pe rsisten t d isco mfort

“stable condition” increased by 33.3%;
“moderate disturbance” decreased by 10%; and 
“persistent disturbance” decreased by 23.3% (p<0.001)

Active Group
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Ba sel in e Final
Stab le  co nditio n 1 4
Intermittent discomfort 19 15
Pe rsisten t d isco mfort 6 7
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Subjective visual discomfort before and after intervention in the placebo groupStab le  co nditio n

Intermittent
discom fo rt

“stable condition” increased by 11.53%; 
“moderate disturbance” decreased by 15.38%; and 
“persistent disturbance” increased by 3.85% (p = 0.416)

Placebo Group
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Effect of floaters on daily life

70

Active Group

“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)

71

Placebo Group

“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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Final visit; Moderate disturbance; Vitreous opacity areas = 109.43cm2

Active Group

Baseline; Persistent disturbance; Vitreous opacity areas = 368.31cm2
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Final visit; Persistent disturbance; Vitreous opacity areas = 599.09cm2

Placebo Group

Baseline; Persistent disturbance; Vitreous opacity areas = 394.12cm2
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Impact on Vitreous Opacity

Ankamah et al. 2021. doi.org/10.1167/tvst.10.12.19

Vitreous opacity area reduced with supplementation 
(368.31 cm2  to 109.43 cm2 )

70% decrease in floater area

Month 0 Month 6 Month 0 Month 6

Vitreous opacity increased with no intervention 
(394.12 cm2  to 599.09 cm2 )

52% increase in floater area

Placebo Group

VS.

Active Group
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Results:  Micronutrient Formula vs. 
Placebo

Those participants taking the micronutrient 
formula experienced:

• 21.5% decrease in vitreous opacity area

• 46% decrease in visual discomfort

• 9% improvement in contrast sensitivity

• 47% improvement in daily visual 
experience

• 67% of patients on active 
supplement experience an 
improvement in visual 
comfort  Micronutrient formulaPlacebo
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5 clinical
studies

Success rate 
>60-80%

1 . )  G e r s t e  R D ,  K a e r c h e r T h . ,  M i t  d i ä t e t i s c h e n  M i t t e l n  g e g e n  e i n e  l ä s t i g e  v i s u e l l e  S t ö r u n g ,  P h a r m a R e p o r t ,  Z P A  3 4 4 ;  A p r i l  2 0 1 3

2 . )  M a r c h a n k a L .  e t  a l .  E x p e r i e n c e s o f  V i t r o C a p u s e i n  v i t r e o u s d e g e n e r a t i o n ,   O p h t h a l E a s t  E u r o p e  2 0 1 5 ; 2 5 : 1 2 3 - 1 2 8

3 . )  S o b o l  M .  e t  a l .  T h e  e f f e c t o f  o r a l  s u p p l e m e n t a t i o n w i t h  L - l y s i n e ,  h e s p e r i d i n ,  p r o a n t h o c y a n i d i n s ,  v i t a m i n C  a n d  z i n c o n  t h e

s u b je c t i v e a s s e s s m e n t o f  t h e q u a l i t y o f  v i s i o n i n  p a t i e n t s w i t h  v i t r e o u s f l o a t e r s . ,  J o u r n a l  o f  A l z h e i m e r 's D i s e a s e  6 4  ( 2 0 1 8 )
4 . )  V a r g a n o v a T . S .  e t  a l .  E f f i c a c y o f  V i t r o c a p i n  p a t i e n t s w i t h  v i t r e o u s d e g e n e r a t i o n .  O p h t h .  jo u r n a l . ( r u s )   2 0 1 9 ; 1 2 ( 2 ) : 6 7 - 7 2

5 . )  A n k a m a h E ,  D i e t a r y I n t e r v e n t i o n  W i t h  a  T a r g e t e d M i c r o n u t r i e n t F o r m u l a t i o n R e d u c e s t h e V i s u a l  D i s c o m f o r t A s s o c i a t e d  

W i t h  V i t r e o u s D e g e n e r a t i o n .  T r a n s l V i s S c i T e c h n o l .  2 0 2 1  O c t 4 ; 1 0 ( 1 2 ) : 1 9 .  
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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 

fibers from forming a glycated meshwork
• Zinc has shown antiglycation properties

3. Phagocytosis
• Antioxidant and enzymatic nutrients may facilitate 

the action of phagocytes in the vitreous
• Enzymatic degradation of disordered collagen

Potential Mechanisms of Action

Sebag J, Balazs EA. Morphology and ultrastructure of human vitreous 
fibers. Invest Ophthalmol Vis Sci. 1989 Aug;30(8):1867-71.
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• In normal cases; because collagen 
fibrils are much smaller than the 
wavelengths of visible light (refractive 
index circa 1.33); light is transparent 

• However, a breakdown in vitreous 
structure and aggregation of fibrils 
increases size, changes refractive 
error, resulting with greater than 
wavelength dimensions, and light can 
now longer present from the lens to 
the retina undisturbed. 
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Conclusion & Clinical Relevance

• The active supplement intervention resulted with:
Ø A significant decrease in visual discomfort from floaters (P < 0.001)
Ø A significant decrease in vitreous opacity areas (P < 0.001)
Ø A significant improvement in photopic functional contrast sensitivity (P = 0.047)

• Clinicians can offer a safe nutritional management option to floater sufferers who 
are normally observed and not treated 

• The success rate regarding objective improvements was 77%  as seen in a reduction 
in opacity areas  

• The success rate regarding subjective improvements was 67%  as assessed by 
discomfort score
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Peer-reviewed evidence for FLIES 

Impact Factor – 6.313 Impact Factor – 3.283

Impact Factor – 2.742
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