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Dry Eye Disease

42% of patients complain of symptoms that
would indicate DED (60-80M people)

30-50 Million 1in the North America based on
longitudinal studies

16 Million diagnosed with DED
1.7 Million being treated
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DED prevalence is similar in both younger and older age groups
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Begin with the Lid
in Mind

Frothy / Foamy Tears = MGD
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Significant Signs of Blepharitis
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Key Tests for OSD Diagnosis




Diagnostic methodology

Diagnostic Tests
Screening Homeostasis
Markers

P START

Triaging
Questions

How severe is the eye discomfort?

Do you have any mouth dryness or swollen glands?

How long have your symptoms lasted & was there any triggering event?

Is your v affected and does it clear on blinking?

Are the symptoms or any redness much worse in one eye than the other?

Do the eyes L swollen or crusty, or have given off any discharge?

Do you wear contact lenses? . . .

Have you been diagnosed with any general health conditions (including recent respiratory infections) Only to be used if NIBUT not available.

or are you taking any medications? * If more than one homeostasis marker test is performed, they
should be performed in the following order: NIBUT, osmolarity,

fluorescein BUT, ocular surface staining.

r eye examination differ diagnosis where indicated by answers
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e.g. smoking, certain medications, secretion 4-7, expressibility 1
contact lens wear + lipid pattern amorphous / color fringes

Triaging

Questions

MGD lid margin drop-out, displ. t, ion = 13, exp ibility 3
+ lipid pattern absent / globular / abnormal cclored fringes
luggi lari ion 8-12, ibility 2
+ lipid pattern meshwork / wave (flow)

Diagnostic Tests

S ing Ho

tion Tests

Risk
Factor
P nalysis

Aqueous/ Evaporative Spectrum

&
o
g. :
g
]

any triggering event?

nt respiratory Infections)

ential dlagnosis where indicated by  only to be used if NIBUT not avallable and If so, after osmolarfty

5 Triaging Questions
from OD Summit

Do your eyes ever feel irritated, dry or burn?

Are your eyes red?

Do you experience blurred vision especially fluctuating vision?

Do you use or have the urge to use artificial tears?

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

Optometry Dry Eye Summit, Denver 2014
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MGD lid margin drop-out, displ. t, ion = 13, exp ibili
+ lipid pattern absent / globular / abnormal cclored fringes
lugging lari ion 8-12, ibility 2
+ lipid pattern meshwork / wave (flow)
e.g. smoking, certain medications, secretion 4-7, expressibility 1
contact lens wear + lipid pattern amorphous / color fringes

Diagnostic Tests
SC i

ning

) START

tion Tests

Risk
Factor
Analysis

Triaging
Questions

Aqueous/ Evaporative Spectrum

Subtype Classifi

ding recent respirato

icated by * only 1o be used if NIBUT not avallable and If so, after osmolarity

Risk Factors for Dry Eye Disease

o

P

5 & @

Systemic Topical Age Gender
Medications Medications
@ i ]
iz
Contact Lens Ocular Surgery Environment Digital Devices
Wear

& & @

Systemic Smoking Certain Anterior
Disease Segment Diseases
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MGD lid margin drop-out, displ. t, ion = 13, exp ibili
+ lipid pattern absent / globular / abnormal cclored fringes

0ging 8-12, ibility 2
+ lipid pattern meshwork / wave (flow)

e.g. smoking, certain medications, secretion 4-7, expressibility 1
contact lens wear + lipid pattern amorphous / color fringes

Diagnostic Tests
)

) START

tion Tests

Risk
Factor
Analysis

Triaging
Questions

Aqueous/ Evaporative Spectrum

Subtype Classifi

ggering event?

* only to be used It NIBUT not avallable and If so, after asmolarity

Questionnaires

DEQ-5
0SDI

SPEED
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MGD lid margin drop-out, displ. t, tion = 13, exp ibility 3
+ lipid pattern absent / globular / abnormal cclored fringes

lugging lari ion 8-12, ibili
+ lipid pattern meshwork / wave (flow)

smoking ertain medicatiol secretion 4-7, expressibility 1
contact lens wear + lipid pattern amorphous / color fringes

Diagnostic Tests

ning

Risk
Factor
Analysis

Triaging
Questions

Aqueous/ Evaporative Spectrum

Subtype Classification Tests

* only to be used Iif NIBUT not avallable and If so, after osmolarity

4/10/2023
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Identify the Sub-type
of DED
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MGD lid margin drop-out, displ. t, ion = 13, exp ibili
+ lipid pattern absent / globular / abnormal cclored fringes

lugging lari ion 8-12, ibili

+ lipid pattern meshwork / wave (flow)

secretion 4-7, expressibility 1
contact lens wear + lipid pa gnorphous / color fringes

Diagnostic Tests
> H:

ning

) START

tion Tests

Risk
Factor
Analysis

Triaging
Questions

Aqueous/ Evaporative Spectrum

subtype Classifi

Ing recent respiratory Infe

dicated by S * only 1o be used if NIBUT not avallable and If so, after osmolarity

MGD lid margin drop-out, displace t, secretion = 13, expressibility 3
+ lipid pattern absent / globul4l/ abnormal cclored fringes

contact lens wear

Diagnostic Tests

ning H

) START

tion Tests

Risk
Factor
Analysis

Triaging
Questions

Subtype Classifi

Ing recent respiratory Infe

on differential diagnosis wh Iindicated by an: s * only to be used if NIBUT not avallable and If so, after osmolarity
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In Chronological Order

Symptoms (most significant and when)
Eyelid assessment with MG expression

Ocular surface staining with NAFL (#15
yellow Wratten filter)

» Corneal stain

» Conjunctival stain

« TFBUT

» Tear meniscus height s

4/10/2023
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KB Light Test

4/10/2023
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Inferior Stain indicates Inadequate-lid seal (ILS)

4/10/2023
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When are you Symptoms Worse?

1. In the morning
2. Overnight (and morning)
3. All day including the morning

Morning Symptoms = ILS

Treatments for ILS

1. Bland ointments or gels

2. Overnight hypoallergenic, oxygen permeable
eyelid seals

4/10/2023
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WHAT IS DEMODEX?

= DEMODYCOSIS is a cutaneous disease caused by a
saprophyic mite -the most common ectoparasite on the
human body

DEMODEX at palpebral level can
induce various clinical scenarios”

TREATMENTS INDICATIONS ARE SUBJECTED TO LOCAL LAWS
RESTRICTIONS

10
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Treating Demodex

» High concentration tea tree oil
» Low concentration tea tree oil
* Manuka extract cleaners
* TP-03
— PDUFA Date October, 2023
« [IPL/LLLT
* MBE-Microblepharoexfoliation

TREATMENT: LLLT

IT CONSISTS OF A PHASE 1 (WITH A SPECIFIC BLUE LIGHT MASK)
AND A PHASE 2 (WITH THE STANDARD SUPPLIED RED LIGHT MASK)

PHASE 1 — BLUE MASK

Blue light stimulates porphyrins and creates
an anti-bacterial action.

PHASE 2 — RED MASK

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

and works,on Meibomian glands.

44
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SUGGESTED PROTOCOL

Week 1, 96 hrs apart

Blue Mask 2
for 15’ Applications

Red Mask 2
for 15’ Applications

In the same session apply first the blue mask for 15 minutes
followed by the red one for 15 minutes more.

13

45

SUGGESTED PROTOCOL
WITH MGD

DEMODEX is linked to dry eye disease, so can
you perform IPL + LLLT treatment and, in
addition, if this does not eradicate DEMODEX,
the protocol indicated will be:

PHASE 1 - blue mask with antibacterial effect
+
PHASE 2 - red mask for anti-inflammatory

activity

4/10/2023
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Staphylococcal Blepharitis

e Itching and Burning of the palpebral
margin

e Mattering

e Hyperemia

e Conjunctival irritation with lacrimation

¢ Photophobia & foreign body sensation

TREATMENTS INDICATIONS ARE SUBJECTED TO LOCAL LAWS 17
RESTRICTIONS

47

TREATMENT

IT CONSISTS OF A PHASE 1 (WITH A SPECIFIC BLUE LIGHT MASK)
AND A PHASE 2 (WITH THE STANDARD SUPPLIED RED LIGHT MASK)

PHASE 1 — BLUE MASK

Blue light stimulates porphyrins and creates
an anti-bacterial action.

PHASE 2 — RED MASK

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

and works,on Meibomian glands.

48
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SUGGESTED PROTOCOL

Week 1, 96 hrs apart

Blue Mask 2
for 15’ Applications

Red Mask 2
for 15’ Applications

In the same session apply first the blue mask for 15 minutes
followed by the red one for 15 minutes more.

13

49

SUGGESTED PROTOCOL

CHRONIC

o e e

Red Mask 2 2 2
18715 AIPIZETE Applications  Applications

21

50
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Bacterial Biofilm in Lash
Follicles

4/10/2023
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Blepharoexfoliation
Video

HORDEOLUM

4/10/2023
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HORDEDLA

Caused by the obstruction of a ciliary follicle and of the
zeiss or moll glands connected to the follicle

30

55

TREATMENT

IT CONSISTS OF AN APPLICATION WITH
THE STANDARD SUPPLY RED LIGHT MASK

RED MASK

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

e Works on Meibomian glands.

32

56
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Endogenous Heat

Before 0 min 2 min 5 min 15 min 25 min

Before 0 min 2 min 5 min 15 min 25 min

Pult, H. Messung der Hauttemperatur nach Intense Pulse Light (IPL)-Anwendung sowie Low-
Level-Light-Therapie (LLLT). die KONTAKTLINSE 4/2020.

Endogenous Heat

[ T=5min  T=15min T=25min

36.0°C 35.9°C 36.1°C p=0.270
+0.71 +0.69 £0.68
36.4°C 36.5°C 36.1°C p=0.257 p=0.253 p=0.371 p=0.500 p=0.103
£0.73 +0.66 10.72
35.7°C 35.6°C 35.5°C p<0.001 p<0.001 p=0.262 p=0.320 p=0.323
+0.68 +0.70 #0.71
35.9°C 36.1°C 35.8°C p<0.001 p=0.016 p=0.316 p=0.316 p=0.171
#0.65 $0.64 $0.66
37.1°C 36.5°C 35.3°C p<0.001 p<0.001 p<0.001 p=0.006 p=0.042
10.72 +0.63 0.72
36.2°C 41.8°C 40.7°C 37.5°C 37.5°C 36.1°C p<0.001 p<0.001 p<0.001 p<0.001 p=0.371
40.65 40.65 40.67 40.69 40.67 40.70
- 35.4°C 39.8°C 388°C 36.7°C 36.5°C 36.1°C p<0.001 p<0.001 p<0.001 p<0.001 p=0.012
i 0.79 0.75 0.63 +0.67 +0.71 +0.76
- 35.0°C 37.7°C 37.1°C 36.1°C 36.1°C 35.6°C P<0.001 P<0.001 p<0.001 P<0.001 p=0.025
Temple.  +0.73 40.70 +0.69 +0.70 +0.65 +0.69

Pult, H. Messung der Hauttemperatur nach Intense Pulse Light (IPL)-Anwendung sowie Low-
Level-Light-Therapie (LLLT). die KONTAKTLINSE 4/2020.

4/10/2023
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SUGGESTED PROTOCOL

I T

Red Mask 2
for 15’ Applications

CHALAZION

30



CHALAZION

e It is caused by the non-infective basis obstruction of a
meibomian gland.

e The obstruction produces a build-up of irritating lipidic
compounds in sorrounding lid tissues with consequent
inflammation

61

AFTER 1
BEFORE TREATMENT

TREATMENT

IT CONSISTS OF AN APPLICATION WITH
THE STANDARD SUPPLY RED LIGHT MASK

RED MASK

¢ Red light stimulates ATP by increasing and
improving cellular activity

¢ Reduces inflammation and edema and
works on meibomian glands.

26

62
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I T

Red Mask 2
for 15’ Applications

SUGGESTED PROTOCOL
CHALAZION

e For its nature, it does not allow a high
thermal impact and therefore IPL is not
necessary.

e Only use the LLLT red mask as per
protocol.

e The treatment of Hordeolum is similar to
Chalazion treatment:

4/10/2023
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CHALAZION: Triamcinolone Injection

e Depending on the size, firmness and duration
of the chalazion, 0.2cc to 0.8cc of
triamcinolone administered in a
translesional approach is effective

ScientificWorldJournal. 2014; 2014: 413729.
Published online 2014 Oct 15. doi: 10.1155/2014/413729

PMCID: PMC4214096
PMID: 25386597

A Comparison of Intralesional Triamcinolone Acetonide Injection for Primary Chalazion in

Children and Adults

Jacky W. Y. Lee, Gordon S. K. Yau, "Michelle Y. Y. Wong, and Can Y. F. Yuen

OBSTRUCTION

* Blink exercises

* Moist heat compress
* Lid debridement

¢ Thermal expression
e LLLT/IPL

¢ Lid seals

Blepharoexfoliation

Hypochlorous acid
Manuka vs. Tea Tree
Surfactant cleansers

LLLT/IPL

Copyright 2017, Paul M. Karpecki, OD

Lifitegrast * Artificial tears
Cyclosporine * Environment changes
Corticosteroids * Increase hydration
Omega fatty acids * Neurostimulation

PO Doxycycline * Brimonidine 0.25%

PO Azithromycin
Topical macrolides

IPL

www.ophthalmicresources.com

4/10/2023
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OBSTRUCTION

exercises

Moist heat compress

* Thermal expression .
e LLLT/IPL .
* Lid seals

Blepharoexfoliation
Hypochlorous acid
Manuka vs. Tea Tree
Surfactant cleansers

LLLT/IPL

Copyright 2017, Paul M. Karpecki, OD

Lifitegrast
Cyclosporine
Corticosteroids
Omega fatty acids
PO Doxycycline
PO Azithromycin
Topical macrolides

IPL

www.ophthalmicresources.com

Artificial tears

Environment changes

Increase hydration
Neurostimulation

Brimonidine 0.25%

4/10/2023
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OBSTRUCTION

* Blink exercises

Lid debridement

e Therma

e LLLT/IPL

Xpression

e Lid seals

Blepharoexfoliation
Hypochlorous acid
Manuka vs. Tea Tree
Surfactant cleansers

LLLT/IPL

Copyright 2017, Paul M. Karpecki, OD

Lifitegrast

Cyclosporine
Corticosteroids
Omega fatty acids
PO Doxycycline
PO Azithromycin
Topical macrolides

IPL

Artificial tears
Environment changes
Increase hydration
Neurostimulation

Brimonidine 0.25%

www.ophthalmicresources.com

Lid Debridement Video

4/10/2023
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OBSTRUCTION

* Blink exercises

* Moist heat compress
. LereBTTOeIT &

e LLLT/IPL

e Lid seals

Blepharoexfoliation
Hypochlorous acid
Manuka vs. Tea Tree
Surfactant cleansers

LLLT/IPL

Copyright 2017, Paul M. Karpecki, OD

Lifitegrast
Cyclosporine
Corticosteroids
Omega fatty acids
PO Doxycycline
PO Azithromycin
Topical macrolides

IPL

www.ophthalmicresources.com

Artificial tears

Environment changes

Increase hydration
Neurostimulation

Brimonidine 0.25%

4/10/2023
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OBSTRUCTION

Blink exercises
Moist heat compress

Lid debridement

* Blepharoexfoliation
* Hypochlorous acid

* Manuka vs. Tea Tree

y ETmatexguession SurfactalX cleansers
e LLLT/IPL

Lid seals

Copyright 2017, Paul M. Karpecki, OD

Lifitegrast * Artificial tears
Cyclosporine * Environment changes
Corticosteroids * Increase hydration
Omega fatty acids * Neurostimulation

PO Doxycycline * Brimonidine 0.25%

PO Azithromycin

Topical Mgcrolides
IPL

www.ophthalmicresources.com

WHEN IS THE COMBINATION OF IPL + LLLT IS
MOST EFFECTIVE?

IPL TREATMENT

LLLT

4/10/2023
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Intense Pulse Light (IPL) Therapy

* Telangiectatic vessels and skin erythema
release inflammatory mediators

* |PL targets the abnormal erythematous blood

vessels

* Affects mitochondrial activity

* Temperature effect on meibum?

* Photomodulation affecting cytochrome C or
activating fibroblasts and collagen synthesis

What Does IPL Do?

* The interaction of IPL with tissue
includes thermal, making blood flow
better and improving the secretion of
anti-inflammatory cytokines

* [PLis also believe to stimulate
neurotransmitters which may initiate
Meibomian gland production which
increases the natural lipid flow

What Does LLLT Do?

It is a strong metabolic enhancer
that stimulates the production of
ATP to increase cellular action
and emphasize cells activities.

The endogenous heat, directly
stimulates the normalization of
glands and supporting the
thermal effects

4/10/2023
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Low Level Light Therapy - Photobiostimulation

Red light is absorbed in the cellular mitochondria and stimulates ATP
production leading to an increased cellular action and enhanced cell vitality.

The 633 nm emitted light is potentially absorbed by fibroblasts, with a
subsequent increase in the speed and efficiency of neo-collagen synthesis.
Turnover of aged collagen and elastin fibers results from light stimulation of
metalloproteinases (MMP’s).

ATP ’
Light energy & (powers most Celldar work) ‘* Heat energy

IPL/LLLT

CONFIDENTIAL — ONLY FOR INTER)

39



HOW DO YOU DECIDE
WHO GETS IPL?

CONTRAINDICATIONS?

Skin Color Types Treatable only
with Epi-C IPL

mz | '\
of =

IPLIIIIIZIIZI
Tk M O M O EH M

-
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* The first step of the treatment
consists of 5-7 painless light shots
(OPE / IPL) around the eye and on
the inferior eyelid. This makes
blood to flow better, dissipates
blood vessels and improves the
secretion of anti-inflammatory
cytokines.

— No gel required
— Totally automated

Ocular Rosacea or Non-expressible MGD

STEP 1: IPL Treatment followed by LLLT

LLLT directly treats the
Meibomian glands, triggering an
endogenous heating of both
eyelids. This patented
photobiomodulation technology
triggers cell ATP production and
endogenous heat to the eyelids.
Thanks to the light emission of
LED matrix, the tear lipid layer is
increased and stabilized.

4/10/2023
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Ocular Rosacea or Non-expressible MGD

STEP 2: LLLT

* I5MINX1

* Consider Expression after
treatment 3 of 4

Unique Features

1. IPL Technology Automatically Identifies Safe Treatment Level
Based On Patient’s Condition & Skin Type
No Gel Required
LLLT Therapy

— Complements IPL Treatment
— Direct Treatment of Lids

B

Safe Treatment Of Almost all patient skin types

U

Treat More Conditions (Chalazia, Rosacea, Blepharitis,...)
Low Cost/Patient

o

42



Expressible MGD

Aqueous Deficient Dry
Eye Disease Management

86

4/10/2023
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Monitor for MGD

* Lifitegrast

* Cyclosporine

* Corticosteroids (Loteprednol)
* Omega fatty acids

* PO Doxycycline

* Amniotic membrane

* Cytokine extract

* Acthar

Copyright 2017, Paul M. Karpecki, OD

Artificial tears

Environment changes
Increase hydration
Punctal occlusion
Neurostimulation
Cevimeline PO (Evoxac)
Autologous serum g2h

Scleral lenses

www.ophthalmicresources.com

4/10/2023

44



4/10/2023

Monitor for MGD

* Lifitegrast * Artificial tears

* Environment changes

e C close S
w * Increase hydration

¢ Punctal occlusion

* Omega fatty acids

« PO Doxycycline * Neurostimulation

« Amniotic membrane * Cevimeline PO (Evoxac)

« Cytokine extract ¢ Autologous serum g2h

¢ Scleral lenses

Copyright 2017, Paul M. Karpecki, OD www.ophthalmicresources.com

Monitor for MGD

* Lifitegrast * Artificial tears
* Cyclosporine * Environment changes
* Corticosteroids

(Loteprednol)
* Omega fatty acids * Neurostimulation
+ PO Doxycycline * Cevimeline PO (Evoxac)
* Amniotic membrane * Autologous serum q2h
* Cytokine extract * Scleral lenses

45



180 Day Extended Duration
Punctal Plugs

Punctal Occlusion Video
180 Day Plugs

4/10/2023
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* Lifitegrast

* Cyclosporine

* Corticosteroids
(Loteprednol)

* Omega fatty acids

* PO Doxycycline

* Amniotic membrane

Cytokine extract

Copyright 2017, Paul M. Karpecki, OD

Monitor for MGD

* Artificial tears

* Environment changes

¢ Increase hydration

PTMCLal OCCIUSIO
* Neurostimulation

* Cevimeline PO (Evoxac)

¢ Autologous serum g2h

¢ Scleral lenses

www.ophthalmicresources.com

94
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A NOVEL NEUROSTIMULATION APPROACH WITH SONIC ENERGY

Drug free, home use, fast onset of action with
sustained effect

Handheld, battery powered device with no
disposable component

Externally applied

Doctor prescribed, 155 Training

** Investigational Device, Not FDA Cleared

95

TAKEAWAYS FROM TRIALS

* Array o fposmve endpomts reflects broad mechanism of
action of neuromodulation

* Effective for aqueous tear deficiency and meibomian gland
disease

* Acute, sub acute, and chronic benefits to the ocular surface
* Outstanding safety profile

* High value product for dry eye

96

4/10/2023

48



ACTIVATES CENTRAL REFLEX WHICH RESULTS IN ACTIVATION OF LACRIMAL
FUNCTIONAL UNIT

97

ONSET-1, ONSET-2,
and MYSTIC

OC-01 (varenicline solution) Nasal
Spray for the Treatment of Dry Eye
Disease

2021 Opster Posint Prarma inc. Aighs reserved.

4/10/2023
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ONSET-1, ONSET-2, (<>}Q 0. S,

and MYSTIC

OC-01 (varenicline solution) Nasal
Spray for the Treatment of Dry Eye
Disease

OH O
: |

0 OH

Nomal and Dysfunctional TearFilm*

| Normal Tear Fim'* | | pystunctionaiTearFiim' |

Froteins

“Imagefor ilustrative purposes only

A Solid [ fewer
proteins, growth factors electrolytes, and proteins, hyperosmolar —more abundant
! obulins electrolytes

B Abundant mudns D Diminished mudns.

©2021 Oyster Peinl Prevma Inc. Allights eserved.

Natural tears contain

a complex mixture of

lipids, proteins, mucins
and electrolytes.?

+ Over 1,500 proteins

o Epidermal growth
factors

o Nerve growth factors

o Transforming growth
factor beta (TGF-B)

o Lysozymes

« 5+lipid classes
+ 20+ mucin classes

4/10/2023
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Parasympathetic Nervous System Controls
TearFilm Homeostasis

The trigeminal nerve is accessible within
the nasal cavity and is activated by

by OC-01 [now FDA approved as
TYRVAYA™ (varenicline solution) nasal
spray] by activation of cholinergic
receptors.

The trigeminal nerve provides the
pathway for parasympathetic stimulation
of the lacrimal functional unit (LFU) to
activate complete basal tear film.

g

34% of basal tear production is due to inhaling air through the nose!

©2021 Oyster Peint Provma inc. A8 ights

Lacrimal Gland
Postganlionic
Innervation

Lacrimal _
Gland

Meibomian

* The LFU is innervated by the frigeminal Glands

nerve

Goblet Cells &

= Loss of parasympathetic stimuli results in

chronic reduction of tear secretion and

morphologic destruction of the lacrimal
gland

©2021 Oyster Poirt Phama Inc. Allfghts reserved.

Lacrimal
Nerve

/  Ophthalmic
/ Nerve

/ Trigeminal
,g‘ Ganglion

Pterygopalatine
Ganglion

51
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OC-01 (varenicline solution) Nasal Spray £ &
Improved Signs at Week 4 — Integrated Data

ONSET-1 ONSET-2 Integrated Data

% Subjects With =10 mm Change
p<D.0001 p<0.0001 P<0.0001 p<0.0001 From Baseline in Schimer's
p=0.01* 4 Score (mm)

WEEK 4
£ @ Vehicle Confrol
I @ 0C01:003mg

p=0.0003"

% Subjects

0%
0%

@ OC01:006mg

0C-01 (varenicline solution) Nasal Spray £ &
Improved Signs at Week 4 — Integrated Data

ONSET-1 ONSET-2 Integrated Data

i
p<0.0001* p<0.0001*
. P<0.0001

P<0.0001  p<0.0001 Mean Change From Baseline in

P<0.000°
- Schirmer's Score (mm)
WEEK 4
80
60
0
@ Vehicle Confrol
0 I @ 0C01:003mg
00 -

@ OC01:006mg

Mean Change in Schimer's Score (mm)
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OC-01 (varenicline solution) Nasal Spray £

ONSET1 ONSET2

Improved Symptoms at Week 4 — Integrated
Data

ONSET-1 ONSET-2 Integrated Data

=0.0034
p= p=0.0003 @ Vehicle Control

1
p=0.038" _, @ OC01:003mg

250 p=0.001"
st Scoucee (3] mecre ware 1 - s wirs datved @ OC01:006mg

Mean Change From Baseline in EDS(at Week 4)

©2021 Oyster Peinl Prevma Inc. Allights eserved.
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There Is No Substitute for Natural TearFilm

Growth factors, such as nerve growth factor (NGF) and epidermal growth
factor (EGF), found in natural human tears, are critical regulators for corneal
wound healing.

A healthy tear film lubricates and protects the eyes from injury and infection,

washes away foreign particles, and contributes refractive power for clear
vision.

TFOS DEWS |l tear film report

Natural tears contain a complex mixture of lipids, proteins,
mucins, and electrolytes'?
= Over 1,500 proteins « Contains growth factors and

« 5+lipid classes has anti-inflammatory and

. antimicrobial properties
* 20+ mucins

©2021 Oyster Peinl Prevma Inc. Allights eserved.
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Monitor for MGD

* Lifitegrast

* Cyclosporine

* Corticosteroids
(Loteprednol)

* Omega fatty acids

+ e DOXyCycline

* Cytokine extract

Copyright 2017, Paul M. Karpecki, OD

Artificial tears

Environment changes
Increase hydration
Punctal occlusion
Neurostimulation
Cevimeline PO (Evoxac)
Autologous serum g2h

Scleral lenses

www.ophthalmicresources.com

What is Amnion?

* Innermost layer of the fetal
membrane & placenta

* Contains anti-inflammatory
cytokinesis and growth factors

* Harvested in a sterile environment
from placental tissue obtained during
elective cesarean sections from
healthy mothers

* Donors are screened for transmissible
disease

4/10/2023
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Benefits of Amnion

+ Promotes Epithelialization
« Suppresses inflammation
+ Inhibits scarring

+ Inhibits angiogenesis

+ Anti-microbial agent

+ Disadvantages: Short term benefit

Dua HS, Gomes JA, King AJ, Maharajan VS. The amniotic membrane in ophthalmology. Surv OphthalmdP2004; 49(1): 51-77.
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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-life

- Price

Amniotic Membrane Types

» Dehydrated

* Pros
* Patient comfort
* Variety of sizes
* Reduced cost
* Ease of use
* Requires BCL for retention or Lid Seal
* BCL can cause hypoxia
Amniotic Membrane
* Sizes: 8mm, 10mm, 12mm &14mm
* Stored at room temperature
* Shelf life of 5 years

* Product can be placed either side
down on ocular surface

4/10/2023
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Neurotrophin-3/Neurotrophin-4

Basic fiberblast growth factor

Beta nerve growth factor

Epidural growth factor/Epidermal growth factor
receptor
Glial cell line-derived neurotrophic factor

Heparin binding growth factor

Hepatocyte growth factor

Platelet-derived growth factor

Placenta growth factor

Stem cell factor

Transforming Growth Factor Alpha

Vascular endothelial growth factor

NT-3/NT-4

bFGF

B-NGF

EGF/EGF-R

GDNF

HB-EGF

HGF

PDGF-AA/PDGF-BB

PIGF

SCF/SCF-R

TGFa/TGFb1/TGFb3

VEGF

Growth differentiation factor 15
Interleukin 1a

Interleukin 1 Beta

Interleukin 1 receptor antagonist
Interleukin 12 p40

Interleukin 17

Osteoprotegerin

Interleukin 8

Intercellular adhesion molecule 1

Tumor necrosis factor

Interleukin 4

Interleukin 5 receptor

Macrophage colony-stimulating factor 1
receptor

B lymphocyte chemoattractant (CXCL 13)

Eotaxin 2

Protein Abbreviation

GDF-15
IL-1a
IL-1B
IL-1ra
IL-12p40
IL-17
OPG

IL-8

ICAM-1

TNF

IL-4

IL-6R

MCSF R

BLC

Eotaxin-2

4/10/2023
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Ocular Surface Disorders

Diseases with Pre-existing Epithelial Defects
to promote wound healing and reduce complications

(debridement is optional)

neurotrophic persistent corneal
epithelial defect

post-infectious recalcitrant corneal
ulcers (e.g. herpetic, vernal, and
bacterial)

non-healing epithelial defect after
PRK/PTK

acute chemical/thermal burns

acute Stevens-Johnson syndrome/toxic
epidermal necrolysis

Diseases with Unhealthy Epithelium or

Di ithout Epithelial Defect:
iseases without Epithelial Defects Basement Membrane

to prevent further damage and promote regeneration

[ﬂD dehridementIPTK) to promote regeneration
(after debridement/PTK)
* dryeye syndrome * recurrent corneal erosion, EBMD
superficial (punctate) keratitis e Salzmann’s nodular degeneration
* filamentary keratitis ®  bullous keratopathy during/following
+ radiation keratitis; whorl pattern DSEK
indicative of limbal stem cell injury #  haze after PTK
* exposure (Graves) keratopathy * partial limbal stem cell deficiency

« corneal dystrophy (e.g., Reiss Buckler)

4/10/2023
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Monitor for MGD

* Lifitegrast * Artificial tears

. * Environment changes
* Cyclosporine

. Corticosteroids ¢ Increase hydration

(Loteprednol) ¢ Punctal occlusion

* Omega fatty acids * Neurostimulation

* PO Doxycycline

* Amniotic membrane

¢ Scleral lenses

* Cytokine extract

Copyright 2017, Paul M. Karpecki, OD www.ophthalmicresources.com

Action of Growth Factors
in Serum

e Cellular Autologous Serum Tear Substitutes
proliferation

* Migration o O

« Differentiation

* Apoptosis = ez

* Intercellular =
communication : \/
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Autologous Serum Tear Substitutes

First described 1984 by Fox et al (for KCS), more after success in eyes with persistent epithelial defects (Tsubota et al 1999)

TEARS SERUM
5 O
Ph 74 7.4
Osmolality 298 296
| Albumin (mg/l) 54 35-55
EGF (ng/ml) 15 0.7
TGF-b (ng/ml) 2-10 6-33
Vitamin A (mg/ml) 0.02 46
Lysozyme (mg/ml) 14 6
SlgA (ug/ml) 1190 2
Fibronectin (ug/ml) 21 205

Hepatocyte GF, NGF, IGF-1, Substance P, Complement.

Fibroblast GF, cGRP, other Ig, etc. «

National Outfit for ASED

Present in almost every major city in the US

* Blood draw at patients home or work
* Processing

Regular replacement

Doctors must specify concentration
— 20% for most patients
— 40% for GVHD etc.

4/10/2023
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KOL Serum Tears Survey

Overview

Six Respondents

.% % .%
&) g8 g3V5)

Victoria Chin, OD, Mann Eye Institute

Paul Karpecki, OD, Kentucky Eye Institute

Marjan Farid, MD, University of California, Irvine
Pedram Hamrah, MD, New England Eye Center --Tufts
Shachar Tauber, MD, Mercy Clinic Eye Specialists

» Winston Chamberlain, MD, Casey Eye Institute

Key Questions

* How do you decide on starting therapy with serum tears in a dry eye patient
with unspecified symptoms or significant MGD?

» What is your preferred starting formulation of serum tears?

* Are there particular types of patients you have found respond well to serum

tears?

* What percentage of moderate and severe patients do you prescribe serum?

KOL Serum Tears Survey Results

01

* Non-insured
or high
deductible

* Rheumatologi
c Disease

* Desires
homeopathic

* Exhaustedall

options

Yes, | skip
straight to
serum when
there is
significant
surface
puncate
keratitis.

Prior Treatment History

Most common In SS KCS, GVHD
Skip straight

No reason to do etc., | move
3D S (20 serum when directly to
for failed OTC or ordering ASEDs.
Neuropathic o .
insurance Otherwise |

patients, covered dry eye typically begin
particularly treatments, with topical
post-surgical including above steroids and if
patients mentioned there is no
therapies minus significant
AMT which | improvement after

rarely use for dry 1 month, go to

eye. biologics.

Take Aways

Use serum tears in uncontrolled patients despite OTC, plugs, or Rx.
Some said skip straight to serum for neuropathic patients, significant punctate keratitis

4/10/2023
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KOL Serum Tears Survey Results

What is the preferred starting formulation?

01 02 O (@) O
PESTE P N P

40 % 75% 20% 40% 50% 20%

4 Times/Day 8 Times/Day  8Times/Day 6 Times/Day 6 Times/Day 6 Times/Day

Take Aways

Survey Answers Varied
Rx Data Average Shows:
>60% Providers in 2020
Began with 20% 4-8 Drops/Day

KOL Serum Tears Survey

What percent of moderate and severe DED patients
do you put on serum tears?

01 02 O (@) O
&8 |e s

Those that aren’t

0/ - 0/ 0 - (v
10% Moderate 50% Moderate 20-30% 20% bothered by cost 10-15% Moderate

Moderate Moderate -
0/ 0/
50-60% 90% Severe T 90%+ Severe
— 0, 0y
Severe 70—80% 100% Severe draws may start
S with moderate
symptoms
70-80% Severe
Would be 100% if
cost wasn’t a
factor
Take Aways

Average:  15-30% in Moderates and 60-100% in Severe

4/10/2023
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KOL Serum Tears Survey Results

Who responds the best to serum tears?

01

« Inflammatory
etiology
(rheumatolog
ic, IBS, Gout,
Rosacea,
severe

allergies).

02 (@)
& 8 s (8

* Most « Patients with
patients surface
with DED disease do
respond well as long

as not severe
stage | NK.

* Neuropathic

well

patients that
do respond to
anesthetic
drops

« GVHD *« GVHD
« Sjogrens * Sjogrens
< NK

More severe disease, including GVHD and Sjogren’s

YES for neuropathic pain patients, maybe for neurotrophic keratitis

Lifitegrast

Cyclosporine
Corticosteroids
(Loteprednol)
Omega fatty acids
PO Doxycycline
PO Azithromycin

Amniotic membrane

Copyright 2017, Paul M. Karpecki, OD

Monitor for MGD

* Artificial tears

* Environment changes
* Increase hydration

¢ Punctal occlusion

* Neurostimulation

* Cevimeline PO (Evoxac)

HOTOEOHS um q2h
s Scleral lenses

www.ophthalmicresources.com
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SCLERAL LENSES

Mucin Deficient DED

« Stage 1: Conjunctival staining
« Stage 2: Mucin strands
- Stage 3: Filamentary keratitis

4/10/2023
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* Topical corticosteroids
(fluoromethalone)

* Cyclosporine

* Lifitegrast

* Autologous Serum

Copyr\ght.ZOg,y a9I Iﬂr&gpgcxklt B%Ct d ro pS

Artificial Tears (HA based)
* Vitamin Aung

* Punctal occlusion

* Brimonidine 0.025%

* Acetylcysteine 10%

www.OphthalmicResources.com

* Topical corticosteroids
(fluoromethalone)

* Cyclosporine

* Lifitegrast

* Autologous Serum

Copyr\ght.ZOg,y a9I Iﬂr&gpgcxklt B%Ct d ro pS

“\Artificial Tears (HA based

* Vitamin Aung

* Punctal occlusion

* Brimonidine 0.025%
e Acetylcysteine 10%

www.OphthalmicResources.com
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* Topical corticosteroids
(fluoromethalone)

* Cyclosporine

* Lifitegrast

* Autologous Serum

Copyr\ght.ZOg,y a?l I§/“&aerp§cxklt B%Ct d ro pS

. Artii"ﬁ' iirs(HA based)

* Punctal occlusion
¢ Brimonidine 0.025%
e Acetylcysteine 10%

www.OphthalmicResources.com

Active Ingredients

Inactive Ingredients
Preservative Free
Phosphate Free

Sterile Period
(from first opening)

Presentation
No of Applications

Indications

White Petrolatum (909%),
Lanolin (6.9%),
Light Mineral Oil (1.4%)

Retinol Palmitate (Vitamin A) :

6 months

0.18 fl. oz. (59)

300

Moderate to Severe Forms
of Dry Eye which require
a more viscous ointment.

Recommended for
night time use

4/10/2023
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Thank You

karpecki@karpecki.com
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