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OSD in CL Wearers

» Symptoms of dryness and discomfort are highly prevalent (up to 50%)
among contact lens wearers and are the most commonly cited reason
for the discontinuation of contact lens wear.1

59% of CL wearers were found to have clinically significant MGD. 2
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Dry Eye and Other Conditions

Dry eye disease is common among patients with other conditions

Dry Eye Prevalence in Patients Scheduled for Cataract Surgeryl

* 22.1% of patients had previously received a diagnosis of Dry Eye Disease

* 80.9% of patients had an ITF Dry Eye Level 2* or higher, based on the presence of signs and symptoms

2tes moverate Ory Eye.
o ¢

Coaractand Dry e p sy

The Impact of DED on Cataract Surgery Outcomes

* 63% of pre-cataract surgical patients had a TBUT of less than 5 seconds. 1

« Patients who had osmolarity scores within normal limits were within a half
diopter of intent, whereas 17% of those with hyperosmolarity would have
missed their IOL calculation by more than a diopter. 2

L. Trattier WS, Majmudar PA, Donnenfeld ED, McDonald MB, Stonecipher KB, Goldberg DF. The prospective health assessment of cataract patient (PHACO) study:
the effect of ry eye. Ciin Ophthalmol, 2017; 11:1423-1430.

2. Epiropolos AT, Matossian C, Berdy GJ, et al. Effect of tear osmolarity on repeatabily of keratomery for cataract surgery planning. Journal Cataract Refract
Surg. 2015 Augi41(8) 16727

5 Triaging Questions

from OD Summit

Do your eyes ever feel irritated, dry or burn?

®®  Are your eyes red?

() Doyou use or have the urge to use artificial tears?

[0  How much time to you spend on digital devices per day?

[ <@ Do you experience blurred vision especially fluctuating vision? ]

Optometry Dry Eye Summit, Denver 2014

The Vicious Circle
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Begin with the Lid in Mind

How Many Signs are Present?

The Alpengl

Sign

Look at the nasal bridge

« Rapid clinical
exam finding to
pick up cases of
susp
demodex in
patients with
excellent lid

hygiene

« ASCRS 2024, ARVO

2024

Meibography

Eyelid Evertors

+Silicone soft but grips well
+Painless

+*Maintains hold

sLike a 3rd hand

MG Expression

MG Expression

* Heat Assist
« Extranasal Vibrational Assist
* Technique Pearls:
* Pin lid with g-tip in non-
dominant hand

* Pt applies energy to side
of nose

Risk Factors for Dry Eye Disease
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* FDA Approvals:

Neural « Intranasal Electrical (2017)
Sti lati . « External Vibration (2020)
Imulation: . enicline 0.03% (2021)

* TRPM8 agonist (2025)

* Similar improvements on:
* OSDI, VAS, TMH, Schirmers,
Staining across the modalities

In Chronological Order My Approach

1. Symptoms(most significant and when?)
2. Good Eyelid assessment with MG expression
3. Ocular surface staining with NAFL

« Corneal stain

» Conjunctival stain

« Tear meniscus height

e TFBUT

KB Light Test




Evaporative Dry Eye Disease

Copyright 2017, Paul M. Karpecki, OD

Single-ingredient Formulation

100% perfluorohexyloctane
* Noinactive ingredients o Water free

¢ Preservative free

@ Steroid free

Expressible MGD

Heat
Heating of the eyelids lowers meibum (lipid) viscosity

Vibration

Vibration-induced shear thinning™ (VIST™)
liquefies the meibum

Neuro-Modulation

Vibration induces neuro-modulation of the 5t cranial nerve resulting
in natural meibum expression

Study Design
+ 30 patients received a single 15-minute ELM
treatment at baseline, 1 week, and 4 weeks.

Key Findings
« Statistically significant Increase in Lipid Layer Thickness (LLT)

+ Improved Tear Break-up Time (TBUT)
+ Statistically significant Rapid Reduction in Corneal Staining

« Statistically significant Improved Dry Eye Symptoms (SPEED Il Questionnaire)

=

Nano-meter Seconds (<103 abnormal) Tota Cornea 0.6

LT TBUT Corneal Staining
(Lipid Layer (Tear Break- (0-4 scale)
Thickness) up Time)

Scale 0.28 (=8 severe OED)

SPEED Il
(Dry Eye
Questionnaire)

“Statistics performed with JASP 0.16.2
B

Photobiomodulation: IPL/LLLT

* MGD/EDED

« DEMODEX

* Ocular Rosacea
« CHALAZION

+« HORDEOLUM

LLLT (now half masks)

PHASE 1 -
Blue light stimulates porphyrins and creates
an anti-bacterial, anti-parasitic action. BLUE MASK

PHASE 2 - RED MASK

Red light stimulates ATP by increasing and improving cellular activity, it reduces
inflammation and edema

Targets the Meibomian glands.




Endogenous Heat

Microblepharoexfoliation (MBE)

cope

COPE

Irrigating Eyelid Retractor

Fixed to a syringe, the retractor has 5 ports which aim fluid at the
palpebral conjunctiva, bulbar conjunctiva and conjunctival fornix.

—

\

DC current
Very low voltage & amperage

State U

The doctor uses a this technology to deliver a 6 volt current (equivalent
of 2 AA batteries) through a specialty contact lens that is

harmonically tuned to separate the bonds of a bacterial polysaccharide
biofilm

Eradicate Mites and Treat Demodex Blepharitis

Lotilaner 0.25% is designed to paralyze the
mite nervous system through parasite-specific
GABA inhibition




Omega fatty acidsand Dry Eye

= LA/ GLA (w-6)
= Increase “good” PG (PGE-1)
= Against ocular surface inflammation
= Increase tear production

= Positive action on lipid layer (Graham RH. There's nothing fishy about omega-3 fatty acids for
Dry Eye Syndrome. www.medscape.com/viewarticle/707984. Sep 3, 2010.)
= Positive action on tear volume (Roncone M, Bartlett H, Eperjesi F. Essential fatty acids for
dry eye: A review. Cont Lens Anterior Eye 2010; 33(2):49-54.)
= Help to maintain MG function (Macsai, 2008)

Supplemental GLA for Dry Eye:
7 Controlled Clinical Trials

* Aqueous-deficient (Barabino S et al. Cornea 22: 97-101, 2003.)

® PRK (Macri A et al. Graefes Arch Clin Exp Ophthalmol 241:561-6, 2003.)
® Sjogren's (Aragona P, et al. Ophthalmol Vis Sci 46:4474-9, 2005.)
* Contact lens (Kokke KH et al. Contact Lens Ant. Eye 31:141-6, 2008.)

* MGD (Pinna et al. Cornea 26:260-264, 2007.)

* Mild-mod. DE (8rignole-Baudouin et al. Acta O ica 89:e591-7, 2007.)

* Post-menopausal women (sheppard JD, Pflugfelder SC, et al. Cornea 32 :1297-1304, 2013.)

Anti-inflammatory and Anti-oxidant Supplements

= Carotenoids

= Vitamin D3

= Turmeric/curcuminoids
= Lutein

= Zeaxanthin

Aqueous Deficient Dry Eye Disease

Monitor for MGD

Copyright 2017, Paul M. Karpecki, OD

0.25% Loteprednol: For Dry Eye Flares- Most Recent FDA Approval

- Dry eye is a chronic inflammatory disease with flares that are
characterized by acute exacerbations of signs and/or
symptoms

- Loteprednol 0.25% approved for short term signs and
symptoms of DED (QID for up to 2 weeks)

- Most dry eye disease patients with or without maintenance
dry eye therapy, experience flares and desire rapid relief.

- Regardless of dry eye severity, flares typically occur 4-6 times
per year

- Dosing and delivery systems

Loteprednol 0.25% Mucus Penetrating Particles (MPP)
Drug Delivery Technology

Tatitiona Sispension Eye rop i

Loteprednol 0.25% Mucus-Penetrating Particles Drug
Delivery Technology

Nanomicelle Formulation Provides Up to 3x Higher CsA
Absorption Over Cyclosporine Emulsion 0.05%12

NCELL provides up to
3x CsA

absorption across the ocular

The novel technology
encapsulates cyclosporine in
spheres called nanomicelles,
which penetrate the
aqueous layer of the tear
film delivering cyclosporine
directly to ocular tissues?s

Statistically Significant Improvement in Visual Acuity at 2 Monthst.2

Improvements in visual acuity correlated with reduced central corneal staining as early as day 5613

Pooled Analysis of Phase 2b/3 and Phase 3 Studies

. <@ CsA0.09%

* P= 01886 P= 00399 P= 00152
007 B

@ Vehicle

Snelen visual acuity (IogMAR)

Baseline Day28 Day56 oayse

Study day




Significant Corneal Clearing at 3 Months?

65%

At baseline, 38.3% of patients
taking CsA 0.09% had complete
clearing (vs 37.5% with vehicle).

1. Goldbers DF, et al. Ophthaimology: 2019;126(9):1230-1237.

of central corneas
were completely

cleart
(vs 56.9% for vehicle;
P=0.02)

Water-free Novel Drug Products: P4H5 and PFHO

Drug Attributes:

Semifluorinated alkanes| % Inceased bioavailability o apis
B Orugproductsofinstable/sensitive APIs
©  upto60x longer residual time on the eve

o1

& High patient comfort and satisfaction
Active Pharmaceutical .
P) Ingredient % Enables composition-of-matter 1Pt

ity across indications

y validate logy 2] o
©)

medicines
No catabolistn or metabolism Highly biocompatibility, no accumulation

Perfluorobutylpentane Vehicle and
Cyclosporine Delivery

Perfluorobutylpentane + CsA 0.1% delivered
~22x more CsAinto the cornea

Jﬂdﬂ

B Appoved g 0% 8 fars + Cycosporme
oo 008

*Ex-vivo porcine corneal penetration study
using 50yl of tested formulations. Clinical
relevance is unknown.

m Cyosporna 0055

Impressive Therapeutic Effect on the Ocular Surface

Autologous Serum Tear Substitutes

First described 1984 by Fo»

cts (Tsubota et a

TEARS SERUM
en 74
Osmalaly. 206
Albumin (mg) 3555
EGF (ng/m) 07
TG (ngimi) 633

Viamin A moim)
Lysozyme (maim)
Si0A wgim)

Fibronectin (ugim)

Hopatoeyt GF, NGF,IGF-1, Substance P, Complomen,

KOL Serum Tears Survey Results

What is the preferred starting formulation?

\ 0 06
2

40 % 75% 20% 40% 50% 40%
4 Times/Day 8 Times/ 8 Times/ 6 Times/ 6 Times/Day 6 Times/Day
Day Day Day




Platelet Rich Plasma

Cytokine Extract Drops: Molecular Mechanisms — IL-1Ra

Contains interleukin 1 receptor antagonist (IL-1Ra), soluble receptors of
tumor necrosis factor alpha (STNFRI, sSTNFRII), growth-related oncogene
gamma (GRO-y), fatty acid-binding protein 1 (FABP1) and platelet factor 4
(PF4), which alleviate eye inflammation, support tear stability, and prevent
ocular surface epithelial damage, contributing to the enhanced repair and
regeneration of ocular surface epithelial barrier in DED patients.19.11-13

IL-1Ra is a naturally occurring cytokine that acts as an inhibitor of
inflammatory cytokine IL-1B that has a crucially important role in the
recruitment of circulating leukocytes in inflamed eyes of DED patients.5-
6,12,14

Molecular Mechanisms — FABP Proteins

Downregulated levels of FABP proteins were noticed in the tears of patients
suffering from Sjégren’s syndrome and DED.17

FABP proteins regulate transepithelial water transport and maintain the
epithelial barrier at the ocular surface. 17

Accordingly, the reduced expression and production of FABP proteins leads
to disturbances in the epithelial barrier, causing increased tear evaporation
and DED.Y7

Contains a high concentration of FABP1 proteins, which are thought to
regulate transepithelial water transport, support tear stability, and prevent
ocular surface epithelial damage in the eyes of DED patients, resulting in
the possible alleviation of dryness, grittiness, scratchiness, and
soreness-1.9.17

Amniotic Membrane Placement

* Persistent corneal
staining from OSD
ranging from NK to KCS,
LSCD, SLK etc.

Amniotic Membrane- Dehydrated

*Preserved by using vacuum with low temperature heat to retain devitalized
cellular componenets

+FDA approved claims for dehydrated membranes are limited to wound
coverage

«Stored at room temperature

«Placed on the ocular surface with an overlying bandage contact lens

Dry Amniotic Membrane Insertion

+Typically used for SLK or
Exposure Keratitis

+Dehydrated amnion forceps

+Dry forceps prevent curling
or rolling up of amnion

Bandage Lens Forceps

*Smooth edge

*Breaks suction

+Prevents epithelial sloughing
or defects




Amniotic Membrane Types

* Cryopreserved

Pros
- FDA Approved

- Proprietary Freezing Process

- Ease of use (fitting a contact lens)

Cons
- Requires refrigeration and space in office
- Has to be thawed before use

- Ring placement can be uncomfortable

- Shorter shelf-ife

- Price

The Key Complex Responsible for Unique Therapeutic Effects in Fresh AM
and CAM

Heavy Chain-Hyaluronic Acid / Pentraxin 3 (HC-HA/PTX3)

He et al, . Bol, Chem. 264:20136-46, 2009; Zhang et a, J. Biol Cher, 267:12433-4, 2012: He et al, 3. Bil
her 013; Zhang et al, . Bol. Ch 13531.42, 2014; Tseng, IOV, 15-17637, 2015

Improvements in Corneal Nerve Density & Sensitivity

John T.Tighe S, Sheha H. et al (2017). “Comeal Neve sei D1y Eye Disease. J

Amniotic Membrane Insertion:
CryoPreserved

In Vivo Confocal Microscopy Images of Patients
Before and After PKS/PKC Placement (Morkin & Hamrah)

* Improved
corneal
neuralgia

E = 36 days after PKS/PKC

1. Morkin, M. 1. and P, Hamrah (2018). "Eficacy of sef-retained cryopreserved amniotic membrane for treaiment of neuropathic corneal pain.” Oeul Surf 16(1): 132-138,

Amniotic Membrane Types

* Lyophilized

A preservation process in which
water is removed from tissue
products after freezing

» Completed in a vacuum chamber,
which allows the ice to change
directly from a solid to a gas without
passing through the liquid phase

« The lyophilization process avoids
exposure to the matrix- and protein-
damaging effects of high heat

Tapered Extended Duration Plugs

Vertical Canal

Form Fitting Punctal Plugs
Vertical Canal is Key

« Fits any size punctae
* Can be flushed with BSS

Canalicular Gel

« Cross-linked hyaluronic acid gel that allows patient’s eyes to be bathed in their own
natural tears
« Customized for each individual patient or provide full fill of the canalicular system




Intricate Crossing of
Hyaluronic Acid Chains to
Create Gels

HyphloooiiovsokREpaiting Rimically yaluronic Acid
Crosslinkec efore Cross

Linking
5DDE

Mucin Deficient DED

Differentiated Biologic Product with Unique Properties:  Silkworm Cocoon
« Highly soluble protein in aqueous formulation
+ Broad acting anti-inflammatory activity
+ Prolonged wetting without increased viscosity O
Drug Product
+ Absence of toxicity & immunogenicity

+ Transparent, preservative free & single unit dose format

« Highly stable at room temperature

Morning Symptoms
And leads to desiccative stress, MGD, blepharitis,
exposure keratitis etc.
It is NOT lagophthalmos
ILS - is an overnight inadequate lid seal
Overnight eye seals
Hypoallergenic

Oxygen permeable
Adequate mild adhesive
Sensitive and regular

Loteprednol

Loteprednol

Loteprednol

« Reproxalap

The Vipious Circle

jouin et

* TSLP Inhibi

ne-iodine/dexamet
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