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+ Quality of vision starts with a healthy tear
film.

+ All of the recent advances in technology
are lost with even minimal disruption of
the ocular surface.

¢ Ocular surface affects:
= IOL calculations

= Topographic and wavefront
ablations

= Postoperative healing

= Quality of vision and patient
satisfaction

Before
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+ Glare and halo in a patient with a multifocal IOL

without and with ocular surface disease:
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Dry Eye is extremely common and is often
under-diagnosed?

Dry Eye can negatively impact vision quality and
can cause blurred vision, fluctuating vision,
reduced contrast sensitivity and increased

glarez4

Quality of life and daily activities can be greatly
impacted by Dry Eye symptoms5

Significant psychological impact — patients have
reported a willingness to trade years at the end
of life to be free of Dry Eye disease>

[2] Pflugfelder SC,

Lipid, aqueous & mucin 29797 s
v ONa @K

components . “© o >ca
Outer lipid layer prevents
aqueous evaporation

= Secreted by meibomian
glands

Aqueous component — a = /

complex mixture of proteins, e [ g batent
mucins, electrolytes P2
Mucins provide viscosity

and stability during the blink

cycle




Transillumination of

Meibomian gland dysfunction
meibomian glands

+ The lipid layer prevents evaporation to of tear flow
= Also helps lubricate and improves quality of vision

Lacrimal glands secrete

Aqueous component =

Most tear proteins

Similar architecture for main
and accessory glands

gens important for
glandular homeostasis

(Sullivan et al, 1

X —
+ Secretions from acinar cells converge into excretory ducts, then to
ocular surface

Image from Dry Eye and Ocular Surface Disorders, 2004

s

Superficial layer of bulbar conjunctiva. Goblet cells secreting mucins (arrows)
Goblet cells violet, epithelial cells blue. surrounded by epithelial cells.

+ 5-20% of conjunctival epithelial cells are mucin-producing goblet
cells

+ Soluble mucins - essential for viscosity of the normal tear film

. . Imai(es from Dry Eye and Ocular Surface Disorders, 2004
= Helns resist thin snots and tear hreak-un




Disruption of normal

Lacrimal Glands: neuronal control of tearing

= Chronic Irritation
* T-cell activation

« Cytokine secretion into ”
oAy d
B “\ Lacrimal

77 X S @ Damage
Interrupted Secretomotor
Nerve Impulses T

Tears Dama, Jar Surface

Cytokines
Disrupt Neural Arc

Adapted with permission from Nelson JD et al. Adv Ther. 2000;17:84-93.
Stern ME et al. Comea. 1998;17:584-589.

+ Lesser concentrations of many
proteins in CDE

= e.g. antimicrobial proteins

+ Growth factor concentrations
decreased

+ Soluble mucin 5AC greatly
decreased

= Due to loss of goblet cells Mucin 1, Mucin 4

= Impacts viscosity of tear y " ? § Bk ¢
film y . € Active Proteases
o
. . e
+ Cytokine b_alance sh_lfted, .
promotes inflammation : - Drsquamating namd

Pre-Apoptoti Cell

+ Activated proteases

= Degrade extracellular
matrix & tight iunctions

Salisbury Study = 14.4%
Melbourne Study = 5.5%

Beaver Dam Study = 14.4%

* WHS Study = 6.7%

> Although, percent of individuals who experience signs and
symptoms of dry eye at one time or another due to
environmental factors = 100%




Dry Eye in the Dry Eye in the
Physicians Health Study?! Women'’s Health Study?
(Men)

(

nce of Dry Eye (%)

Prevalence of Dry Eye (%)

5550  60-64  65.69 7074

5550  60-64  65.69 7074 75+
Age Group (Years)

Nezogc0 Age Group (Years) N3

Dry eye prevalence is higher in women and increases with age in both

) Affects about 15% of the population in the
US (about 5 million elderly)1. 2.3

) Potentially affects tens of millions more
Americans.?

With an aging demographic, environmental
changes, and increasing visual tasking
demands, dry eye remains one of the
greatest unmet needs for your patients!

Intemational Dy Eye Werkshop

= 1outofevery7
American adultsz3-=

AJetal, Am.J Oph




Traditional
risk factors
for DED?

* 30% of patients who seek treatment from an
ophthalmologist have symptoms consistent with DED?

* DED has been shown to:

- Reduce work productivity34

- Impair the ability to drive, watch television, use technology, and
function socially

- Decrease reading speeds

« DED may progress to corneal damage; some loss of
vision is possible®

» There are an
estimated
55 million
Americans with
dry eye disease.
Most of them
are elderly.
+ An estimated
39 million dry eye
ECP-Diagnosed Undagnosed Dry Total Dy Eye  sufferers may not
Py Eye Eyes Pomuioten:  have been
diagnosed by an

1 Mattson J, et al. Epidemiology Analysis. 2005
2The 2004 Gallup Study of Dry Eye Sufferers. 2004, eye care

Ophthalmic Consultants of Long Island professional

Millions of People




Blurred or
fluctuating vision?

Itching* Bumning;

Irritation*
Watery eyes*

Foreign body

Grittiness* sensation®

Stinging® Photophobia®

2014;12(2 suppl):S1-

Varied ocular symptoms of
dry eye disease such as
tearing, dry eye, burning,
irritation, and even itching
make the diagnosis at

times difficult.
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+ Evaluate dry eye status
conventional studies

= Lissamine green/rose bengel
conjunctival stains

Fluorescein corneal staining
Schirmer test

Tear meniscus and debris
Tear break up time

Corneal sensation

Fluorescein Rose Bengal/Lissamine

Cornea

Conjunctiva

No consensus as to which method is best

Without anesthesia
measures reflex tear
secretion

With anesthesia measures
basal tear secretion

Important for diagnosing
severity of dry eye disease

11



Tear Film Break-up Time

seconds
S

Tear film break-up is

indicated by the dark areas
that appear on the cornea.

HD Analyzer for Normal and Dry Eyes

+ Poor correlation between subjective
symptoms and objectives signs?

= Schirmer testing sensitivity 10%-30% 24
+ Difficult to diagnose in the absence of signs

+ Difficult to monitor efficacy of interventions

12



+ Today there is a need for more reliable, more
objective and less invasive tools for ...

= More accurately diagnosing DED and conjunctivitis
= Better assessing treatment efficacy

= Tighter correlation with patient symptoms

# Clinical Advantages
= Evidence-based treatment, using point-of-care
diagnostic testing, is the future of medicine

= 1 Objective measure and quality diagnosis =

1 Physician confidence in diagnosis and patient
care

= Trend is to use evidence-based diagnosis that is

creating a better correlation between diagnostic
testing and signs and symptoms

y =-38.375x + 24.905
R?*=0.1698

Schirmers (mm)

Severity

Disease severity is calculated as an unbiased, normalized composite of seven clinical signs & symptoms
10VS Dec 2010 Vol 51, No 12




Corneal Staining

~

®

y = -28.755x + 14.965
R*=0.2987

0.40
Severity

Disease severity is calculated as an unbiased, normalized composite
of seven clinical signs & symptoms
10VS Dec 2010 Vol 51, No 12

©y=12691x-14.381
R?=0.4082

0.40 0.50 0.60 0.70 0.80
Severity

“Disease severity is calculated as an unbiased, normalized composite of seven clinical signs &
symptoms
I0VS Dec 2010 Vol 51, No 12

y =18.442x - 3.0871
R*=04339

0.40 .. X 0.70 0.80
Severity

Disease severity is calculated as an unbiased, normalized composite of seven clinical signs &
symptoms
10VS Dec 2010 Vol 51, No 12
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Osmolarity

Oy=128.17x+280.2
R*=0.5538
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+ Hyperosmolarity can lead to damage of the ocular
surface and is the primary cause of discomfort
associated with dry eyes?:2

+ Osmolarity was found to be increased with decreasing
tear flow rates?

+ Osmolarity is the best marker of disease severity
across normal, mild/moderate & severe
categories 4

15



+ Single-use disposable test
cards

Produced in proportion to active inflammation
Associated with aqueous deficient dry eye
disease
Increased with disease severit

ss-activated proteinase
nown biomarker
Indicator of e, late stage inflammation

¢ Tells you when to initiate anti-
inflammatory therapy

+ Helps to identify masqueraders as
well

¢ Positive (red line) = >40 ng/mL

+ 85% sensitivity and 94% specificity

+ Practice flow advantages

= Empower staff to perform testing based on
physician based indications

= When the physician sees the patients,
diagnosis has already been made and
physician confirms

= Permits physician to immediately institute
proper management and allowing the patient
to leave the office in a timely manner

= Less time patients spend in the office / less
diagnostic time and more quality treatment
time




Topical

Systemic

Nutritional

Medication Elimination
Environmental Control
Specialty Referral

+ Delphi panel of acknowledged experts

+ Goals:

= Define chronic dry eye by using evolved

understanding of the disease.

= Devise a consensus treatment algorithm

for dysfunctional tear syndrome.

Discomfort Mild and/or Moderate episodic  Severe frequent
episodic; or chronic, stress or constant
occurs under  or no stress without stress
env stress

Visual None or Annoying and/or Annoying, chronic
Symptoms episodic mild  activity limiting and/or constant
fatigue episodic limiting activity
Clinical Signs  None to mild None to mild; may Moderate to
or may not have marked conj.
staining, reduced staining and
tear meniscus; marked central
TBUT <10 corneal staining;
filamentary
keratitis, TBUT <
5; Schirmer score

Severe and/or
disabling and
constant

Constant and/or
possibly disabling

Conj. injection
and marked
staining; severe
punctate
erosions;
scarring,, almost
immediate TBUT,
Schirmer < 2;

17



1
Mild,
episodic, No
to

- Education

- Environmental/
dietary
modification

+ Eliminate drying
systemic meds

- Artificial tears
(preserved)

- Gels/ointments

- Eye lid therapy

p
Moderate or
chronic Visual
symptoms Some
clinical signs

If Level 1 treatments are

inadequate, add:

« Anti-inflammatories
(cyclosporine, steroids),
omega-3 FA

« Tetracyclines

- Punctal plugs

« Switch to unpreserved
tears

Based on the international Dry E:

3
Severe or chronic
with marked
central staining,
reduced TBUT,
other signs
If Level 2 treatments
are il add:

4
Severe, disabling
with marked
clinical signs and
symptoms

If Level 3 treatments
are ir add:

- Serum

« Contact lenses

« Permanent punctal
occlusion

- Systemic anti-
inflammatory agents
- Surgery (lid surgery,
amniotic membrane

etc.)

- Moisture chamber
goggles

Behrens, et a 2006, Internationa Force (ITF) guidelines

ASCRS CC Committee:
Preop Refractive Surgery
Algorithm

¢ TFOS DEWS II provided the

common algorithm for all
patients .

4 ASCRS CCC mission is to re-tool
the algorithm specifically for OSD
as it pertains to the preoperative

refractive surgical patient

hop (DEWS) Report and

+ DEWS Il recommends triage Qs / questionnaires to
establish

Because DED/OSD is so common in cataract population

and often asymptomatic,

+ Most questionnaires not ideal for cataract patients
+ ASCRS CCC recommends screening all preop refractive
patients with POC testing (osmolarity and MMP-9)
+ If not covered, bundle into OOP refractive fees (e.g.,
premium package)

Still recommend identification of

subtype to tailor treatment
+ EDE >> ADDE

18



has a
more important role preop
+ Ocular scatter index (OSI)
+ Aberrometry
+ Non-invasive TBUT
+ Topography
+ Acuity pre- and post-
lubricant drops

+ DEWS II:
= Start treatment at Step 1
= Increase if no improvement
+ ASCRS CCC:
« Preop patients don’t have the luxury of
time
= Start at
=~ Use a approach

+ Avoid desiccating environments
= Use humidifier

+ Minimize use of systemic anticholinergic
medications

+ Improve habits during computer use, reading
= Take periodic rests with closed eyes

19



+ Antihistamines (substitute Singulaire)
Antidepressants
HMG Co-A Reductase Inhibitors (Statins)
Diuretics
Beta Blockers
Analgesics

Hypnotics

+ Antihistamines (substitute Steroid or Tear)

+ Beta Blockers and glaucoma medications
+ Preservatives
+ Vasoconstrictors

Artificial tears: Preserved/Non-preserved
Nutritional supplements

Topical
immunomodulators:cyclosporine/lifitegrast

Topical steroids
Punctal occlusion
Lacriserts

Serum tears
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Safety of Lifitegrast Ophthalmic Solution 5.0% in Patients
With Dry Eye Disease: A 1-Year, Multicenter, Randomized,
Placebo-Controlled Study

Jild, MD. FAAO,
o1

Eric D. Don
Kelly K D, MPH, PID,

0D, P40+ P
AD.€

ba. MDY

LIFITEGRAST
BINDS TO
LFA-1..*

*As demonstrated by in vitro studies.
The exact mechanism of action of lifitegrast in
dry eye disease is not known.

. t

OCULAR
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..AND
BLOCKS (, 8
THEINTERACTION
OFLFA1 ¢~
WITHICAM-1*

*As demonstrated by in vitro studies.
The exact mechanism of action of lifitegrast in
dry eye disease is not known.

@ LIFITEGRAST

LIFITEGRAST

)
o

OCULAR

Lid
Scrubs
With Hypochlorous Acid

Uses Available Products
Blepharitis = Avenova - Pure
Dry Eye (MGD) Hypochlorous acid
Preoperative hygiene = Hypochlor
- Before/After contact lens
wear Advantages
Demodex = Effectively reduces
bacterial counts and
inflammation
= Lack of antimicrobial
resistance

Disposable Tip with
Hydrogel

Handheld
Unit

22



Therapeutic Device

Reduces inflammation
Promotes healing

Improves comfort

23



Majority of DED Patients Have Evidence of
Evaporative Dry Eye (EDE)

uADDE
®EDE
® Mixed

& Non-ADDE +
Non-EDE

86% of patients with a classified DED subtype demonstrated
signs of MGD

Pure ADDE subtype represented the smallest percentage of
patients (~10%)

Lemp MA, et al. Cornea. 2012;

Just a Reminde

24



Chronic
blepharitis

Saponification
(Foamy Tears)

1

Severe

Pouting
meibomian gland
orifices with
neovascularization
of the lid margin

Acute
chalazion

MGD is present in ~37% of entire ophthalmic practice
patients and ~47% of optometric practice patients'

1 (MGD) may well be the leading

cause of dry eye disease throughout the world.”?

\ce and treatment.

25



Burning, foreign body sensation with dry eye
symptoms (contact lens intolerance)

Filmy vision with foam in tear film (soaps and
fatty acids)

Dilated meibomian gland orifices with
plugged “toothpaste” like material

Chalazia

Thickened lid margin

Normal
Normal - glands open, secreting clear oil
Non Obvious MGD

No inflammation or signs

Classical & Obvious MGD
Hypersecretion (seborrheic)

Inflammatory (pouting & plugging)

Infective (glands and/or lids)

Diffuse inflammation of the lids/ blepharitis

26



Pre-Operative Care to Optimize Outcomes:

Lid hyperthermia

= Hot compresses and/or lid scrubs

Nutritional supplements
Topical azithromycin bid 2 days then qd 1 month
Topical Cyclosporine A (CsA) and short term
corticosteroids

Severe cases

= Oral doxycycline

Behrens A et al. Cornea. 2006;25(8):900-907.
Donnenfeld ED. Ophthalmol Manag. 2004. hitp:/lwww.ophmanagement.com/article aspx2article=86170,
Accessed Jan 11, 2008.

Ophthalmic Consultants of Long Island

Ophthalmic Consultants of Long Island
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Lid warmer
Composed of a heater, eye
insulation, and vaulted shape

Activator

Composed of an inflatable
air bladder and a

rigid activator

+ Thermal Pulsation
Systems

+ Heat applied to the
palpebral surfaces of
the upper and lower
eyelids directly over
the Meibomian glands

+ Graded pulsatile
pressure delivered to
the outer eyelid

28



The role of biofilm in wound healing

is well accepted over 65% of microbial
infections caused by biofilms
PP TR R 7.7

« atherosclerosis

o chronic sinusitis

o chronic wounds

o cystic fibrosis

« endocarditis

o inner ear infections

o kidney stones

o leptospirosis

« osteomyelitis

« osteonecrosis i

« osteomyelitis of the jaw

« periodontal disease

« prosthetic joints

o heart valves X
e urinary tract infections B
o veterinary diseases

MICROBLEPHAROEXFOLIATION Debulking biofilms from

(MBE) surface of meibomian glands
and eyelids

Removal of bacterial
biofilm obstructions are key
to successful MGD
management

Exfoliation of the eyelid
margin unroofs the
meibomian glands (removes
the source of the virulence
factors and subsequent
inflammation)

Manual or thermal
pulsation expression
promotes evacuation and
cleansing of the secretory
passages

+ A healthy diet approaches a 1:1 ratio of Omega-3s to Omega-6s
+ The average North American Diet is 1:25, as high as 1:50

+ This occurred when healthy unsaturated fats were replaced with
trans fatty acids and diets full of processed foods (high in Omega-6)

29



JOcularSurface

TFOS MGD Report = eecasse | \
Meibomian gland dysfunction
What is t, why does it occur and how may it be treated? 2007 Report of the
International Dry Eye
Report Available online WorkShop (DEWS)

Sponsored by the
available downloads: O T fim oo e sy

report overview NTRODUCTIONTOHE 067 EPORTOF TE
ik to Rl vapart (IOVE) INTCRATONAL DAY CEWORKE0P NS

press release THEOXATION AN CLASSFCATIONOF DRY EYEOISEASE

THE G OEMOLGY 05Ok EYEDISASE

METHODOLOGES TO DAGHOSE AXD MONTOR RY TS HSEASE
XSG AND CONOUET OF CLNALTRALS

Bioavailability of n-3 Fatty Acid Formulations

SR —
ZeiL

Bicavaiabilty of marine 3 faty acid ormulations*
Ve, A Mol L i £ e

Cunica Sciexc

ore]
Effect of Oral Re-esterified Omega-3 Nutritional
Supplementation on Dry Eyes
e T Epirapoues. ND* ric D, Donnefeld MD,3 Zubin .S, MPIL Edaard . ol VD

Michacl Gross MD.{ Wil J. Fauliner, MD.§ Cruhia Matossan, MD Sephen S, Lone,
Melssa Topus, MD,** Frank 4. Buce,Jr, MD. 1 and Henry D. Perry. MDY




Mucus Penetrating Particle Loteprednol
Fonadelpar: Peroxisome receptor delta agonist
Narrow Spectrum Kinase Inhibitor
Neuropeptide Mucus Secretagogue
Semifluorinated Alkane

Thymosin Beta 4- T4

NFKB Cell Penetrating Peptide

Epithelial Sodium Channel Inhibitor

® 6 6 0 6 0 o o o

Narrow Spectrum Kinase Inhibitor

Surface engineered nanoparticles

/’ diffusing through mucus

/ Nanoparticle core of crystalline drug

——3 Proprietary surface engineering made
of GRAS polymers
\ Scalable, cost effective manufacturing
methods

200-500 nm . .
Strong intellectual property position

Pipeline: Devi
¢ BAK Filtration Bottle

¢ Dexamethasone Punctal Plug
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Dry Eye Disease has been underdiagnosed
and undertreated by all Eye Care Professionals
Significantly affects cataract and refractive
surgery results

Dry Eye Disease results in significant
morbidity for our patients

Decreased vision
Reduced quality of life

Recently approved treatments as well as
treatments now in clinical trails will greatly
enhance our ability to manage Dry Eye Disease
in the future
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