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An example of the difficulty in separating
aqueous-deficiency and evaporative DES

Increased Tear Fluid Production
as a Compensatory Response to Meibomian

Gland Loss

A Multicenter Cross-sectional Study
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Conclusions: An increase in tear fluid production likely compensates for loss of meibomian glands in
individuals with MGD. Ophthalmology 2015,122:925-933 © 2015 by the American Academy of Ophthalmology. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Clinical diagnosis of DES is difficult

» Diagnosis of DED requires both patients symptoms and “objective” signs 1
« Often, symptoms and signs are poorly correlated !

« A substantial percentage of pts with signs do not have symptoms ?

« Lack of gold standard 2

» No clear dichotomous separation between affected and healthy eyes 2

*  Most diagnostic tests are still poorly standardized 3

* Many pts have both an aqueous-deficient AND an evaporative component *

» Measurements are influenced by external conditions > & and inter-rater variability ©

Bron et al, 2014: Rethinking dry eye disease: a perspective on clinical implications, Ocul Surf (2 Suppl)

Savini et al, 2008: The challenge of dry eye diagnosis, Clin Ophthalmol 2(1):31-55

Foulks, 2003: Challenges and pitfalls in clinical trials of treatments for dry eye. Ocul Surf 1:20-30

Lemp et al, 2012: Distribution of aqueous-deficient and evaporative dry eye in a clinic-based patient cohort: a retrospective study, Cornea 31(5) :472-8
Yokoi & Komuro, 2004: Non-invasive methods of assessing the tear film. Experiment Eye Res. 2004;78:399-407

Bandlitz, 2008: Inter-rater reliability, sensivity and specificity of tear meniscus height evaluation. Optom Vis Sci 01/2008; 85:E-Abstract 85321




WHAT IS YOUR GO TO DIAGNOSTIC
TEST AND WHY??



Clinical Sensitivity/Specificity Data

Test Cutoff S?{':i‘zt'z‘:)ty Sp(ff:'g;ty
Osmolarity > 311 mOsms/L 72.8% 92.0%
TBUT <10 seconds 84.4% 45.3%
Schirmers <18 mm 79.5% 50.7%
Corneal Stain > (Grade 1 54.0% 89.3%
Conjunctival Stain > Grade 2 60.3% 90.7%
Meibomian Grade > Grade 61.2% 78.7%

Lemp M et al. Tear osmolarity in the diagnosis and management of dry eye disease. AmJ Ophthalmol. 2011;151:792-798.



Symptoms of DES are subjective and assessed with
queStionnaires Ocular Surface Disease Index (0SDI)

g 12 questons, and crcle the number in the box that best represents
B 1< que P

h

Ask your paticrt the
cach answer. Then, fill in baxes A, B, C, D and E according to the instructions beside e

SPEED II Que

Name:
e
D Last) HAVE YOU EXPERIENCED ANY OF THE FOLLOWING DURING THE LAST WEEK:
ate of Birth:
— Aol Mostofl Halof Somcof  Nomeof
g‘TEYE Disease thetime thetime thetime thetme  the time
Bcemed that yo! s th e sersiive )
You 'akfafﬂwn}:()m 1. Eyes that arc sensitive to gt ' 3 2 1 0
4 3 1 0

2. Eyes that feel grmy

Report the FRE
UL | 3. panfd of soe eves? 2
Sometimes Oﬁegoz 3. Painful or sore eyes ' 3 2 1 0
4. Bhurred vision? 4 3 2 1 0
0+
5. Poor vision? 1 3 2 1 0

Subtotal score for answers 110 5

Burj HAVE PROBLEMS WITH YOUR EYES LIMITED YOU
IN PERFORMING ANY OF THE FOLLOWING DURING TME LAST WEEX:

Eve F|
Report Alof  Mostof  Halfof  Someof Noneof
the SEVERITY| thetime thetime thetime the time  the time
0 = No 6. Reading? ‘ 3 2 1 0 N/A
1= i
7= ll,;gi 7. Deving 2 night? 4 3 2 1 0 .N A |
3 = Bo| | 8 Wodking with 3 computer z Z 3 7
4 = Intg] or bank machine (ATM)? $ 3 . ! 4 N/A
4 3 2 1 0 N/A

9. Watching TV?
Subtotal score for answers 6 10 9

HAVE YOUR EYES FELT UNCOMFORTABLE
IN ANY OF THE FOLLOWING SITUATIONS DURING THE LAST WEEK:

Most of Hall of Someof  None ol
the

glelf:;ama{k WiMh a0 X igy Ao
Y 2) Withig tetime thetime thetime  the time tame
10, Windy conditions? K 3 2 1 0 N/A
e i 2w MRty L4 a3z a oI
iched rubbeq ’ . ! |
4 3 " 1 0 N/A

ow
912 30 did you tonct] | 12. Arcas that are sk conditioned?

Subtotal score for answers 10 to 12

Ao sustotats A, B ano € 1o ostan
(D = SUM OF SCORES FOR ALL QUESTIONS ANSWERED,

(oon;o::umqu:mmnn/A; U

Please turn over the questionnaire to calculate the patient’s final 0SDI score.
—

ave flucy
Never

Tuating visy
Sometimes




Signs that support aqueous deficiency dry eye (ADDE)

Schirmer’s test




Signs that support evaporative dry eye (Mostly MGD)

Slit exam

Meiboraph

Optical scatter index
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Eyelid Vascularity

Scale by Derek Cunningham, O.D.




Normal — No visible vasculature on
eyelid margin




Mild — minimally visible vasculature on eyelid
margin, can have occasional large blood vessel
near surface




Moderate — Clear visible vasculature near skin
surface including smaller blood vessels
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Severe — numerous blood vessels of multiple
sizes with associated telangiectasia or
hemorrhages.




Normal Mild Moderate

Severe







MG function

Secretory Acini feed meibum into
central duct

Epithelial ingrowth into gland
forms orifice

Lid margin is among the thinnest
skin in the body

Gland is set up for natural blink to
most efficiently express gland



Treatment challenges

e The natural tear layer of meibum is incredibly thin to function properly
(adding excessive artificial lipid does not help)

* Inflamed glands will solidify the meibum (lipid chemical change) —
increasing the melting point above body temperature.

e Stagnant glands will not clear themselves — need to be actively evacuated
* Steroids only provide temporary relief of inflammation

* Glands do not regenerate once they atrophy



Diagnostic expression?????

* Not practical as patient’s eyelid is not laterally compressed on
normal blink. Compressing the eyelid has no practicality to
normal blink.

* Glands are often capped with keratin, so pushing on them will
not produce anything anyway

* Inflamed glands will not usually express without heat



Why do warm compresses and lid
scrubs have such limitations?

* Alldry eyeis inflammatory in nature.

— Heat increases inflammation

* Majority of meibomian gland patients have lid margin
telangiectasia or thinned lid margin skin

— Heat causes vasodilation and increased vascular permeability of
inflammatory factors into surrounding tissue and gland

— These lid margins also inflame further with mechanical abrasion or
compression



MGD Treatment Options

e Topical azithromycin

* cyclosporine

* Lid hygiene- scrubs, foams, sprays
* Warm compresses

* Oral Doxycycline, azithromycin PO
* Antibiotic/steroid combination drops/ointments
* Lid/Gland Expression

 |PL/BBL

e Omega 3 Supplementation

e Gland Ductal Probing

* Thermal Pulsation System/Other
* Neurostimulation



Microblepharoexfoliation

BEFORE AFTER

BEFORE AFTER

BEFORE AFTER



Thermal Pulsation Treatment




Procedure

1. Place iLid Devices on patient’s
lower and upper lids

2. Heat delivered to eyelids while
patient’s eyes remain open and
blinking

. Clear: lower and upper lids
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A Novel, Targeted, Open Eye, Thermal Therapy
and Meibomian Gland Clearance in the
Treatment of Dye Eye:

A Randomized Contirolled Investigator masked
Trial (OLYMPIA)

Jennifer M. Loh, MD, ABQO:; William B. Trattler, MD, ABO; Kavita P.
Dhamdhere, MD, PhD; Marc R. Bloomenstein, OD; John A.
Hovanesian, MD; Mitchell A. Jackson, MD, ABO; Bobby Saenz, OD

Presented by Jennifer M. Loh, MD, ABO; ASCRS May 16, 2020



Primary Endpoint: Tear Film Break-
Up Time (TBUT)

«®- TearCare «®- LipiFlow

TBUT over time Increase in TBUT over time
10
3.5
3,02
8 7.34 764 .
2.5
7.08
6 6.68
2
4.62
4 4.49 1.5
]
2
0.5
0 0
Baseline 2 Weeks 1 Month 2 Weeks 1 Month

> Statistically significant increase (p<0.0001)in mean TBUT in both

) ) > TearCare is non-inferior to
groups at all f/u time points

LipiFlow



Primary Endpoint: Meibomian Gland
Secretion Score (MGSS)

«®- TearCare «®- LipiFlow

MGSS over time Increase in MGSS over fime
20 "
17.74 112 11
17.05 105 107
0] 17.38
15
8
10
6.5
4
5 6.29
0 0
Baseline 2 Weeks 1 Month 2 Weeks 1 Month

> Statistically significant increase (p<0.0001)in mean MGSS in both

groups at all f/u time points » TearCare is non-inferior to

LipiFlow



Conclusions

TearCare successfully met non-inferiority objective v. LipiFlow
v 82% of TearCare subjects had clinically meaningful improvements in OSDI
v Symptoms-OSDI, SANDE, Eye Dryness Score

v Signs- TBUT, MGSS, Conjunctival and Corneal staining, Glands Yielding any
liquid, Glands Yielding clear liquid

A greater proportion of patients in TearCare group showed clinically
meaningful symptomatic relief compared to LipiFlow group
v 72% of TearCare vs 59% for LipiFlow subjects improved by at least 1 OSDI
category
v 22% less use of lubricant drops throughout the study follow up in TearCare

aroup






Thermal Pulsation
1 Week / 1 Month Study Design’

‘/ Study Objective:
@ to assess changes in meibomian
gland function and evaporative dry
eye symptoms after treatment

MGS and TBUT

Study Design: SPEED score and OSDI
mmmm | NOn-randomized, open-label, symptom scores

-J multisite trial

e o Subjects:

?@ 30 subjects

MGS, meibomian gland score; OSDI, Ocular Surface Disease Index; SPEED, Standard Patent Evaluation of Eye Dryness; TBUT, tear breakup time.
Reference: 1. Alcon data on file, 2017.

Assessed pre-treatment, and
at 1 week and 1 month post-
treatment
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Thermal Pulsation Delivered
Significant Improvements in 1 Week’

Significant improvements seen
1 week after treatment

Meibomian Gland Tear break-up time SPEED Questionnaire OSDI Score
Score (P<0.0001) (P<0.0001) (P<0.0001) (P=0.0003)
Medial, temporal, Improvement in
nasal regions all all 8 sub-scores
improved

All improvements maintained at 1 month

MGD, meibomian gland dysfunction; OSDI, Ocular Surface Disease Index; SPEED, Standard Patent Evaluation of Eye Dryness.
In a prospective, open-label, multicenter study of patients 218 years with MGD (n=30).

*8-item questionnaire that scores patient experience of dry eye before and after a treatment. Total SPEED score calculated through sum of all 8 items; total score value can vary from 0-28, with higher score
indicating worse experience of dry eye.
Reference: 1. Alcon data on file, 2017.
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Zygomatico-orbital
branch of the

superficial temporal e
artery

Supratrochlear
artery
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»
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X

Medial palpebral
arteries from the
ophthalmic
artery

Lateral palpebral
artery from the
lacrimal artery

Angular artery
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IPL for Dry Eye?

The specific mechanism of action is
not well understood but is
believed to be partially due to the
thermal heating of the meibum
coupled with the therapeutic
effects of treating superficial
telangiectasia.






Initial FDA approved
IPL

Designed for full face




New approved
unit

*  Better for around eyes




New handpiece







WITH SO MANY OPTIONS FOR IN-OFFICE THERAPY,
HOW DO YOU DECIDE WHICH ONE?









DX

e QOcular rosacea

* Evaporative dry eye

* Mild loss loss of lower lashes



Treatment

Topical steroid gtts TID OU
HOCL applied to lid margins BID
Order Tear Care

NO MORE WARM COMPRESS TX — Need to avoid heat to lid
margins



Post Treatment Gland
Expression






Neurotrophic Keratitis: Etiology

1. Infectious: HSV, VZV, leprosy
2. CN V palsy

—  Surgery for trigeminal neuralgia, neoplasia (acoustic neuroma), aneurysm, facial trauma, congenital, familial
dysautonomia (Riley-Day syndrome), Goldenhar-Gorlin syndrome, Mdbius syndrome, familial corneal hypesthesia

3. Topical medications: anesthetic abuse

4. latrogenic: LASIK/PRK, corneal incisions (RK, AK), contact lens wear, scleral
bands, vitrectomy and

photocoagulation to treat DM retinopathy??
5. Chemical and physical burns
6. Systemic: DM, multiple sclerosis, Vit A deficiency
7. Increasing age, chronic DED3

1. Banerjee PJ. JAMA ophthalmology 2014;132:750-2.
2.Tinley CG, Eye 2009;23:1819-23
3. Ocul Surf. 2007 Apr;5(2):75-92.



Neurotrophic Keratitis: Classification

Mackie classification

« Stage | is characterized by hyperplasia and/or irregularity of the
epithelium, evolving to punctate keratopathy, corneal edema,
neovascularization, stromal scarring.

« Stage Il is defined by a recurrent or persistent epithelial defects or a PED
without stromal thinning.

e Stage lll: stromal involvement leads to corneal ulcer, melting and
perforation

Mackie IA. Neuroparalytic keratitis. Current Ocular Therapy. Philadelphia, PA: WB Saunders; 1995:452-4.



Endogenous nerve growth factor (NGF) and its role in NK

Neurotrophic keratitis (NK) is a result from Endogenous NGF maintains

impaired trigeminal corneal innervation corneal integrity by three mechanisms

J, Lacrimation and blink reflex Cell
proliferation

J, Epithelial cell vitality, metabolism, mitosis

J, Epithelial trophism and repair

1 Stromal and intracellular edema

J Microvilli

. Tear Corneal
J, Development of the basal lamina secretion reinnervation

Mastropasqua et al. (2017) J Cell Physiol 232:717-24 Nerve damage » loss of corneal SenSitiVity » NK



cenegermin-bkbj 20 mcg/ml was approved by FDA in August 2018

AL vcocan scveme » *  Approved for the treatment of
w = neurotrophic keratitis in adults
Phase Il Randomized, Double-Masked, )

Vehicle-Controlled Trial of Recombinant and children age 2 and older
Human Nerve Growth Factor for
Neurotrophic Keratitis . Available for ordering since January

2019

Stefano Bonini, MD," Alessandro Lambiase, MD, PhD,” Paolo Rama, MD,” Francesco Sinigaglia, MD,”
Marcello Allegretti, PhD,* Wendy Chao, PhD,? Flavio Mantelli, MD, PhD, for the REPARO Study Group*

Purpose: To evaluate the safety and efficacy of topical recombinant human nerve growth factor (thNGF) for s
*  Developed by Dompé

treating moderate-to-severe neurotrophic keratitis (NK), a rare degenerative comneal disease resulting from

impaired corneal innervation.
Design: Phase Il multicenter, randomized, double-masked, vehicle-controlled trial. H H
Participants: Patients with stage 2 (moderate) or stage 3 (severe) NK in 1 eye. p h a rmace Utlca IS, ava | Ia b I e t h rough
Methods: The REPARO phase Il study assessed safety and efficacy in 156 patients randomized 1:1:1 to . I h

rhNGF 10 pg/ml, 20 pg/ml, or vehicle. Treatment was administered 6 drops per day for 8 weeks. Patients then

entered a 48- or 56-week follow-up period. Safety was assessed in all patients who received study treatment, S peCIa ty p a rma Cy

whereas efficacy was by intention to treat.
Main Outcome Measures: Corneal healing (defined as <0.5-mm maximum diameter of fluorescein

staining in the lesion area) was assessed by masked central readers at week 4 (primary efficacy end point) and

week R (kev_secondary_end naint_of contralled_treatment _Carneal healina_was_reassessed _nost_hac_hy

Bonini S, Lambiase A, Rama P et al. Phase Il Randomized, Double-Masked, Vehicle-Controlled Trial of Recombinant Human Nerve Growth Factor for Neurotrophic Keratitis. Ophthalmology 2018;125:1332-1343.



After 8 Weeks Of treatment, In the majority of patients across two clinical studies (cenegermin ophthalmic

A . solution 0.002%) was well tolerated and more effective than vehicle in
6 t| mes da 1 Iy promoting complete corneal healing of moderate or severe NK.
Study NGF0212 Study NGF0214
50 (REPARO) (N=24 per
clinical trial sites (N=52)per 72.0 group) 65.2
. group . .
in Etlirosesand Furopean patients o U.S patients with
the U.S. with NK in one eye A) NK'in one or both %
eyes
NCT01756456 c y co ely
healed NCT02227147 healed
Vehicle response rate Vehicle response rate
33.3%

16.7%

Of patients who healed O/ Remained healed for

after one 8-week course of
treatment...

one year*

*Based on REPARO, the study with longer follow-up

1. Bonini S, Lambiase A, Rama P et al. Ophthalmology 2018;125:1332-1343.

Chao W, J. BDC, R. D et al. Data on file. Healing of persistent epithelial defects or corneal ulcers by recombinant human nerve growth factor eye drops in patients with stage 2
or 3 neurotrophic keratitis. Presented at: Congress of the European Society of Ophthalmology (SOE) 10-13 June, 2017, Barcelona, Spain. 2017.



K Sensitivity




Tear Film Analysis

Vision Break Up Time
5.5 sec STABLE

oD 0S



Epi-Mapping

Cornea Pachymetry Scan Quality Index [JG08ANERN Left/ OS

* Quantitative measurements of
the epithelial and stromal
layers of the cornea

zsawl

Pachymetry ] Stroma Map

* Indications
— Refractive sur gery Sl ey [j‘;’

Min: 467 LocationY: -697
—65

K t Min-Median: 20 Min-Max: -59 -
— —60
eratoconus Minthickess x1)07Smm, 0657mm :
shown as ™ 55
. Epithelium 50
— Dry eye disease Eothelum sinsics vt conve 5o -
S (2-5mm) 46 1(2-5mm) 50 40
Min: 45 Max 51 35
30
StdDev: 15 Min-Max -6 =
Min/Max thickness indicated as */+ 300 pn - Pachymetry Map I 6mm  Epithelium Map | 6mm 20 pm

Coem Sl

Rocha KM, Straziota CP, Stutling RD, et. Al. Spectral-Domain OCT Analysis of Regional Epithelial Thickness Profiles in
Keratoconus, Postoperative Corneal Ectasia, and Normal Eyes. J Refract Surg. 2013 Mar; 29(3): 173-179.

LiY, Tan O, and Huang D. Corneal epithelial thickness mapping in Normal and keratoconic eyes with fourier-domain optical
coherence tomography. Investigative Ophthalmology & Visual Science. April 2010, Vol.51, 5819.



PHARMACEUTICAL ADVANCEMENTS TO
EFFECTIVELY MANAGE OSD



WHAT IS YOUR BASIC TREATMENT FOR
OCULAR SURFACE DISEASE?



ARE YOU A STEROID OR CYCLOSPORINE OR
LIFITEGRAST GUY?






The Parasympathetic Nervous System (PNS) Is a Critical
Regulator of the Lacrimal Functional Unit (LFU) and a Healthy

Tear Film

The parasympathetic nervous system
: p) regulates the Lacrimal Functional Unit (LFU)
Did oY know: and Tear Film Production via the Trigeminal
Ve Nerve accessible within the nose

Trigeminal Nerve
Activation

34% of basal tear

production is due to
inhaled air through

' the nasal passage!

1Gupta A, Heigle T, Pflugfelder SC. Nasolacrimal stimulation of aqueous tear production. Cornea. 1997 Nov;16(6):645-8.

2yvan der Werf, F. R. A. N. S., Baljet, B., Prins, M. A. A.R. T. E. N., & Otto, J. A. (1996). Innervation of the lacrimal gland in the cynomolgous monkey: a retrograde tracing study. Journal of
anatomy, 188(Pt 3), 591.

3LeDoux, M. S., Zhou, Q., Murphy, R. B., Greene, M. L., & Ryan, P. (2001). Parasympathetic innervation of the meibomian glands in rats. Investigative ophthalmology & visual science, 42(11),
2434-2441.

4Dartt, D. A., Mccarthy, D. M., Mercer, H. J., Kessler, T. L., Chung, E. H., & Zieske, J. D. (1995). Localization of nerves adjacent to goblet cells in rat conjunctiva. Current eye research, 14(11), 993-
1000.

Tear Film 66

Production




Disruptive Approach to Treating Dry Eye Disease Based on
Neuroscience and Role of the LFU

Ideal Compound Novel Mechanism of Action

The trigeminal nerve is accessible within the
nasal cavity and can be activated by stimulating
Nicotinic acetylcholine receptors (nAChR)

O C 0 1 nAChR Agonist with Unique
= Receptor Activation Profile

Nasal Spray Solution

Multi Dose Preservative Free
50ul volume (Standard is 120pl)
BID Dosing

30 Day Supply

-01 binds to receptors to
activate the trigeminal nerve



OC-01 Demonstrated Statistically Significant Improvement in

Signs and Symptoms of Dry Eye Disease (DED)

Mean Change from Baseline in Mean Change from Baseline in Eye Dryness Score
Schirmer’s Score — Week 4 (EDS) — Week 4
Primary Sign Endpoint Secondary Symptom Endpoint
P<0.001 n=43 n=46
2 11.8
<))
£
< __ o
@ E §
£ E @
[
> o
© O c =
£ n = £
O & E
[ = c ~
@ ©
v N -
S (@)
n=43 n=46 § P<0.05
Week4 =
® placebo ®01% B placebo ® 0.1%

ITT-observed population
ANCOVA, Least Squares means



OC-01 Demonstrated Significant Difference from Placebo
in Mean Change in Corneal Staining in Total, Nasal and
Inferior Regions

Mean Change from Baseline in Cornea Staining Score — 0.1% @ Week 4

2.33

P<0.05
0.93

P<0.05
0.44

. 0.04 0.09 0.11

Total Temporal Central Nasal Superior Inferior

* Post-hoc analysis m Placebo (n=43)
** Subject to QC and formal statistical analysis

ITT-observed population

ANCOVA, Least Squares means

Mean Change in Corneal
Staining Score




WHERE DO STEROIDS FIT
IN YOUR TREATMENT ALGORITHM?



LOTEMAX® SM UTILIZES SM TECHNOLOGY™: RAPID DISSOLUTION WITH SUBMICRON

PARTICLES FOR

EFFICIENT PENETRATION

ADHERENCE

Similar to LOTEMAX® GEL,
polycarbophil helps enhance
widespread coverage and prolong
exposure on the ocular surface to
maximize absorption potential?

RAPID DISSOLUTION

Submicron particles have more
surface area exposed to tears, driving
rapid drug dissolution. In an in vitro
assay, ~“80% of maximum dissolved
loteprednol etabonate was attained
at 30 sec??

PENETRATION

LOTEMAX® SM efficiently
penetrates, with ~2x greater
penetration to the aqueous humor
than LOTEMAX® GEL (loteprednol
etabonate ophthalmic gel) 0.5%?

Clinical significance of these preclinical data has not been established

1. Coffey MJ, et al. Clin Ophthalmol. 2013;7:299-312. 2. Cavet ME, et al. J Ocul Pharmacol Ther. 2019. doi: 10.1089/jop.2018.0136. [Epub ahead of print]. 3. Data on file, Bausch & Lomb Incorporated.




DESIGNED TO ADHERE TO THE OCULAR SURFACE

Non-settling in the Bottle

Polycarbophil provides the gel structure to the formulation
to prevent sedimentation of loteprednol etabonate

Adaptive Viscosity in the Tear Film

* Electrolytes in the tear film convert the gel into a viscous
liquid by decreasing polycarbophil swelling

* During blinking, high shear force causes the solution to
have relatively low viscosity, allowing for easy spreading
over the surface of the eye

* Between blinks, low shear force causes the solution to
have a relatively higher viscosity, which increases the
ocular surface contact time

Polycarbophil gel matrix with encapsulated drug

Polycarbophil helps enhance widespread coverage and prolong exposure

on the ocular surface through adaptive viscosity

Coffey MJ, DeCory HH, Lane SS. Clin Ophthalmol. 2013;7:299-312.



SUBMICRON PARTICLES ARE ~80% SMALLER THAN

LOTEMAX® GEL!
Micron Sized LE Particles Submicron Sized LE Particles in
LOTEMAX® GEL2 — in LOTEMAX® GEL? LOTEMAX® SM3 LOTEMAX® SM?
Median particle Median particle
diameter diameter
~3 to 5 microns ~0.4to0 0.6
microns

LOTEMAX® SM particles
are stabilized by

poloxamer 407
and hypromellose?*>

~3.8 to 9.5 fold increase in total surface area3

1. Fong R, et al. J Cataract Refract Surg. 2018;44(10):1220-1229. 2. c4. Moghimi SM, et al. Trends Biotechnol. 2000;18(10):412-420. 5. LOTEMAX SM [prescribing information]. Bausch & Lomb Incorporated.




SMALLER PARTICLES LEAD TO EFFICIENT PENETRATION

Smaller Drug Particle Size for Faster Dissolution??

A smaller particle size allows

@ for a larger surface area to be
...O. Lower Less dru ; d h film1
..‘.. Slow concentration & exposed to the tear film
® -_— of dissolved penetration into
®e © Dissolutio drug in tears ocular tissues
Large drug particles n
e® o . . . .
022 o Higher Fast dissolution maximizes the
%3022 30 Fast . More drug :
Coge e — >  concentration Y renetration into amount of dissolved drug
.?. ’fo. Dissolutio of dissolved . . )
(A ) drug in tears ocular tissues available for penetration
Small drug particles n

Clinical significance of these preclinical data has not been established

1. Khadka P, et al. Asn J of Pharm Sci. 2014;9(6):304-316. 2. Ghate D, et al. Expert Opin Drug Deliv. 2006;3(2):275-287.



Loteprednol 0.25% in MPP for Dry Eye

Patient flares
No Rx treatment
approved

* Loteprednol etabonate 0.25% in
the AMPPLIFY™ nanosuspension
Is ~¥300 nm

— Traditional loteprednol etabonate
(LE) suspension 6,000 nm o Alersy Cold — spring

Dry Winter Allergy
son

Severity of Flare Episode

— Current LE concentrations 0.5%
and 0.2%

* FDA Approved on 10/27/2020



Traditional Suspension Eye Drop

edPe NS : ©
@ ¢ . g %
Tear (soluble) , e o .. P .0 -
mucins . : : e K
Membrane- 't
bound mucins = =% gek«»}-%*r'é*ff \3‘? e gﬁ%»é.?é;sg.;n,x

= a
Cornea -

4 S
3

Tradltlonal suspension eye drops
adhere to the mucins and are rapidly

cleared with the tears via blinking

Kala MPPs

o 83003 Det,

U —

EE )
O o P .
5 2 , . . ‘ >
o ® 7 y
=" 'ié %ﬂ.wa %geeé’%;»é <

MPPs move freely through tear mucins
into the membrane-bound mucins,
allowing increased penetration and
more even coating of target tissues



STRIDE 1: Change From Baseline

Demonstrated Rapid Onset of Symptom Relief

[ ]
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] ~-e.
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*Similar results observed in STRIDE 3. (P<00”” 1 )
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1 2 3 4 5 6 7 8 9 0 1 12 13 1 15
Study Day

Daily
OCULAR DISGOMFORT

Scores from STRIDE 1

Phase 3 Trial**
(DAYS 4, 8 AND 15 WERE PRESPECIFIED ENDPOINTS)

(Inverted scale; lowering of Ocular Discomfort Severity
Score from baseline indicates improvement.)

The safety and efficacy of EYSUVIS was assessed in 4 multicentered, randomized, double-masked, placebo-controlled trials (one Phase 2 and three Phase 3 trials, STRIDE 1, STRIDE
2, and STRIDE 3) in 2871 patients with documented Dry Eye. Patients received either EYSUVIS or vehicle 4 times a day for at least 2 weeks. Day 8 and Day 15 were prespecified
efficacy endpoints in STRIDE 1, STRIDE 2, and STRIDE 3; Day 4 was also a prespecified endpoint for STRIDE 1. P values for Day 8 and Day 15 were analyzed on the days following
Day 7 and Day 14 using the 3-day mean prior to Day 8 (Days 5, 6, and 7) and the 3-day mean prior to Day 15 (Days 12, 13, and 14) compared with the 3-day mean prior to Day 1
(baseline). The P value for Day 4 was analyzed using the single-day data compared with the 3-day mean prior to Day 1 (baseline). The daily ocular discomfort severity score (ODS)
change from baseline data presented here are derived comparing the single-day data from each time point to the 3-day mean prior to Day 1 (baseline).?

Reference: 1. Data on file. Kala Pharmaceuticals. Watertown, MA. 2. Holland E et al. Presented at AAO2020; Nov 13-15, 2020; virtual meeting.



Safety of KPI-121 Ophthalmic Suspension 0.25% in Patients with Dry Eye Disease: A Pooled Analysis of Four Multicenter, Randomized, Vehicle-Controlled Studies

Walt Whitley OD?, Kelly K Nichols OD?, Milton Hom OD3, Paul Karpecki OD*, Susan Coultas PhD5, Kim Brazzell PhD5

1Virginia Eye Consultants, Norfolk VA; 2University of Alabama School of Optometry, Birmingham AL; 3Canyon City Eyecare, Azusa CA; “Kentucky Eye Institute, Lexington KY; 5Kala Pharmaceuticals, Watertown MA

Purpose: To evaluate the safety of KPI-121 0.25%, a nanoparticle suspension of KPI-121 0.25% is a novel formulation of
etabonate with Mi ing Particle (MPP, y PN 8
prop v g (MPP) loteprednol etabonate (LE) utilizing Kala’s

Summary of ic Cl istics by Trial (ITT Popy

KPI-121 0.25% Clinical Trial Design
technology, in subjects with dry eye disease (DED) in pooled analysis of four (one

Phase 2 and three Phase 3) multicentered randomized clinical trials. Ko For i oo AMPPLIFY™ Mucus Penetrating Particle (MPP)
v Randomization Diary Collection ‘Study Assessment.

Methods: A total of 2868 adult DED subjects (218 yrs) across one Phase 2 and s s S— Technology.

three Phase 3 clinical trials (Phase 2, STRIDE 1, STRIDE 2, STRIDE 3) were STRIDEL KPI-1210.25% QID (ITT population, n=1360, STRIDE 1, 2 and 3) Day 2211 Day 2081 « The most frequently reported treatment-related AE

randomized to either KPI-121 0.25% or vehicle four times daily (QID) for at least STRIDEZ D e o Colleton Sty sssment Mean 600 J_se3 7 ) sea(iaze) L se1isay  sS3(ae0) §Sai(esd)  sa30son L S7edsze)  srai(ss) was instillation site pain, reported by 5.2% of

::ﬁ‘\::::(:‘e,xﬁ;a::‘,gl:iomj::f:;zgi;;srir,,l,a‘:h :;P;i,:zsifgés% and 1438 St | g :::e“m, 53(72.6) 61(722) | 367(800)  3s9(787) | 3320735) 354(78.1) 339(758)  330(727) subjects in the KPI-121 0.25% group and 4.4% of

were adverse events (AE) and intraocular pressure (IOP). Other safety = S — - White 54(74.0) 63grs) | 362089  3e1(92) | 3450763 352(77.7) 38(779)  341(75.0) Subje(?ts in t.he ve»;hlcle group.

assessments included best-corrected visual acuity (BCVA), slit-lamp R Qe o7 il 10wy 8(104) 69(15.0) 71(156) s8(128) sa(119) 7159 73(161) « The discontinuation rate due to adverse events

, and dilated Safety data across the four trials \ehicle QID (1T popufstion; =75} sian 3] 452 G 1869 EXX] B0 %68 I was low, at 0.7% (10/1430) for the KPI-121 0.25%
was pooled for analysis. otherhace | 5(82) 2026) 10022) 6(13) 1061) 207) 204 307) group.

Results: AEs were reported with low incidence overall (12.9% in the KPI-121group « In the KPI-121 0.25% and vehicle groups,

and 10.4% in the vehicle group). Instillation site pain was the most common AE, respectively, 0.7% and 0.3% of subjects

reported by 5.2% of subjects in the KPI-121 0.25% group and 4.4% of subjects in Safety Results N d' -5 Ho i | baseli

the vehicle group. IOP elevations were observed with low incidence, 0.6% and experienced a mmHg increase rgm aseline.

0.3% of subjects in the KPI-121 and vehicle groups, respectively. No serious Number (%) of Subjects Reporting AEs b Number (%) of Subjects Reporting Treatment-related resulting in an IOP measuremer_ﬂ of 2 _21 mmHg in

treatment-related AEs were reported. Assessments of BCVA, biomicroscopy, and umber (%) o :a:::’ eporting AEs by Adverse Event by >0.3% of subjects Number (%) of Subjects Reporting AEs Leading to 1 or both eyes at any postbaseline visit.
hthal howed no clinicall ful diffe bet treatment g ) - Number (%) of Subjects Reporting Permanent Withdrawal of Study Treatment . o,

opfihalmoscopy showed no clically meaingldiferences between remen ET v R v Common(e14in Einer Groop) ASs . ; KPI 1210.25% QID for up to 29 days appeared

((-a=m) ((re=) Any Treatment-related H ated Safety Population KPI-121  Vehicle safe and well-tolerated. No unexpected adverse
tcu‘nch:sl:n.rln al{l,lou;tglab\s', KPI 1!21‘:).259’kal.zpeDaEr;d zi_betsai::nd W_ZH ’ Any AE: 185 (12.9) 150 (10.4) pamomnchns  uLoZN  vebds No. (%) of subjects reporting  0.25% Qb events in all four trials. The incidence of treatment:
olerated when dose or up to 4 weeks in subjects. The incidence o Ocular AEs 135 (3.4) 126 (8.8) T any: Qb (n=1438) related adverse events was comparable between
10P elevation, a known side effect with topical corticosteroids, was similar — 0 0 ustlation site pain o ot the KPI-121 0.25% and vehicle arms
evere AEs 0. (%) of subjects o -
between the KPI-121 0.25% and vehicle arms. —_— I eporting any A 185 (12.9) 150(10.4) (n=1430) . 070 .
‘treatment 121(85) 103(72) 2 Formw P r—1 AE leading to permanent « lOP profile was similar between KPI-121 0.25%
0.4% ‘administration site i i 1
eyt Eyeiritation E oo 8262 els) withdrawal of study 10(0.7%) 5 (0.3%) and the vehicle arms. Less than 1% of subject
Stody treatment w007 502 il [— en e treatment experienced |OP elevation defined by increase of
Serious AEs 705 101) ) Bos CO"J:U"CWal hyperemia 1(0.1%) 0 >5mmHg from baseline resulting in a
— Vision Blurred Hoo Conjunctival edema 1(0.1%) 0 measurement 221 mmHg
eaths o o X " 2. -

* Atotal of 2,871 subjects were enrolled which included 150 subjects in 00% 10% 20% 3.0% 40% 50% 60% 7.0% 80% 9.0% (E:orneall |nf||trates g 1(3'12) * Most ocular treatment emergent adverse events
the Phase 2 trial from 9 investigative sites, 915 subjects in STRIDE 1 i Eve |rr|t§t|on 1(0.1% (0:1%) (TEAESs) were local to instillation site and mild or
from 55 investigative sites, 905 subjects in STRIDE 2 from 58 avehice Oye Iprurl"ltus . 1 :0'1;; ° moderate in severity
N I . N P cular hyperemia 1%, .
investigative sites, and 901 subjects from 82 investigative sites in . :

STRIDE 3. Vision blurred 0 1(0.1%) No serious ocular TEAE was reported or observed

« The randomized population for STRIDE 3 included 3 subjects who Observed I0P (mmHg) in the study and fellow eyes Herpes zoster 0 1(0.1%) in either treatment arm.
previously participated in STRIDE 2 therefore the safety population (Integrated Safety Population) Number (%) of subjects with Increased 0P Measurements Compared with Baseline (BL) Nasopharyngitis 0 1(0.1%)
includes 2868 subjects. From these, 1430 subjects were treated with e at any Posthasaline Visit, by Category & Eye Evelid injury (4 1(0.1%)

KPI-121 0.25% QID and 1438 subjects were treated with vehicle QID. N (N =1438) Study Eye Fellow Eye Hip fracture 1(0.1%) 0
« Key entry criteria: Baseline™ 1430 1438 1430 1438 Palpitations 1(0.1%) 0
« Documented clinical diagnoses of DED in both eyes. oy | 149059 149 (2.54) 150(251) 149 (2.48) KPF121025% 10y Vehicle KP1121025% Vehicle Nausea 0 1(0.1%)
! > O N 4 (n=1430) (n=1438) (n=1430) (n=1438) PR .
* Ongoing DED as defined by criteria associated with: ™ 2o o 521 721 Instillation site pain 1(0.1%) 0
* Corneal fluorescein staining using the National Eye Institute (NEI) Day 15,1 ot 430 o1t 430 >5 mmHg increase from 8L | 30 (2.1%) 22 (1.5%) 33(2.3%) 20 (1.4%) Cholelithiasis 1(0.1%) 0 Acknowledgemen!
scale aio) | 152 wasese | wsseen  wsesy =5 mmHg increase from BL ;rugd iy d i (g'i::“) 8
. i i i il » 00 ressure increase ..
Bulbar conjunctival hyperemia as assessed using the CCLRU scale |- Win, 550 s 9,30 728 and 221 mmHg 9(0.6%) 3(0.2%) 8(0.6%) 4(0.3%) Neck pain 1 :0 1;; 0 Special thanks to Mary Bearkland, Donna Bezner, and Jean
* Unanesthetized Schirmer Test score Doy 257 72 78 72 78 - Head P h 1 0'1; 0 Ricci members of Kala Clinical Operation Team.
« Ocular discomfort severity (ODS) score using modified SANDE e 10 mmHg increase from 4(03%) 0 3(02%) 1(01%) cacache (01%)
3 N n(sD) 156(3.12) 15.1(2.80) 156(2.77) 15.3(2.70) BL Di i disorder,

+ Safety was monitored based on adverse events (AEs), changes in - ’ 1(0.1%) 0
> . . h X Y T 52 1027 02 >10 mmHg increase from unspecified type -
intraocular pressure (IOP), evaluations of biomicroscopy, visual acuity, = 3(0.2%) 0 2(01%) 1(0.1%) N I
and dilated ophthalmoscopy. - - Schizoaffective disorder 1(0.1%) 0

Dyspnea 1(0.1%) 0
Rash 1(0.1%) 0




Amniotic Membranes
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Cryopreserved Dry Membrane
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Clinical Study

Corneal Nerve Regeneration after Self-Retained Cryopreserved
Amniotic Membrane in Dry Eye Disease

Thomas John,"? Sean Tighe,3 " Hosam Sheha,>** Pedram Hamrah,®’ Zeina M. Salem,®’
Anny M. S. Cheng,”* Ming X. Wang,® and Nathan D. Rock®

!Thomas John Vision Institute, Tinley Park, Cook County, IL, USA
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*Ocular Surface Center and TissueTech, Inc., Miami, FL, USA

*Florida International University Herbert Wertheim College of Medicine, Miami, FL, USA

*Research Institute of Ophthalmology, Cairo, Egypt

®Boston Image Reading Center, Tufts Medical Center, Tufts University School of Medicine, Boston, MA, USA

“Center for Translational Ocular Immunology, Department of Ophthalmology, Tufts Medical Center, Tufts University School of
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Improvements in Clinical Signs and Symptoms

Corneal Staining
Grading

P<0.001
* P<0.05

——Control Grade —Study Grade

Pain Scoring
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——Control Pain Score  =——Study Pain Score

SPEED Questionnaire

1 .
* P<0.05 P<0.001
*
aaaaaaaaaaaaaa 3Months
——Control Total SPEED Score ——Study Total SPEED Score

BEFORE PROKERA

DEWS Scoring

AFTER PROKERA

|

25 \

2 P<0.05

* P<0.001
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Improvements in Corneal Nerve Density & Sensitivity

22000

2

Corneal Nerve Density (um/mm
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Corneal Nerve Density

* P=0.015

Baseline 1 Month 3 Months

= Control Measurement

Corneal Nerve Sensitivity

* P<0.001
l |
1 1 |
Baseline 1 Month 3 Months

—Study Measurement




Dry Eye Pipeline

* Dryeye
— OC-01 - nicotinic acetylcholine receptor (nAChR) agonist
— Reproxalap ophthalmic solution (0.25%)

* MGD
— Cyclosporine 0.1%

— AZR-MD-001 - Treatment for Lipid Deficiency and
associated Dry eye

e Demodex
— TP-03 — Lotilaner



NOVO03 Perfluorohexyloctane - Dual Mode of Action

Bioavailability — e EBBER RS0 gy
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Blocked Meibomia
glands

NOVO03 inflow into
the glands

NOVO03 solubilizes
numerous meibum

components
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0VO03 relieves blockage
and increases outflow

from the glands
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NOVO03 Perfluorohexyloctane f f i -

P 30 28 28 28 AR 4R

~ 40-50pulL
(Blink reflex activated)

<12 uL
(Blink reflex not activated)

Brief 3-5 min Long ~ 240 min

Fast spreading

High surface tension

hinders spreading Film forming properties

Preservative free

Usually Preserved No vision blurring




A Randomized Clinical Study (SEECASE) to Assess
Efficacy, Safety, and Tolerability of NOVO3 for
Treatment of Dry Eye Disease

Joseph Tauber, MD,* David L. Wirta, MD, Kenneth Sall, MD,} Parag A. Majmudar, MD,§
Daniela Willen, PhD,{ and Sonja Kréosser, PhD,{ for the SEECASE study group

Purpose: NOV03 has a unique dual mode of action to address dry

Conclusions: The SEECASE study demonstrated that NOVO03
improves signs and symptoms in patients with highly symptomatic

eye disease (DED) d with it gland dy
SEECASE evaluated the efficacy, safety, and tolerability of NOV03

at 2 dosing regi d with a saline in patients
with DED.
Methods: SEECASE was a p )| d d

double-masked, salme-commlled chmcal study. A total of 336 DED
patients [tear film breakup time =5 seconds, abnormal meibum

ion, total comeal fl in staining (ICFS) score of 4 = X =
11 (National Eye Institute scale), Schimer of =5 mm] were
randomized in a 2:2:1:1 manner to NOV03 4 times daily (QID),
NOVO03 twice daily (BID), saline BID, and saline QID, respectively.
The pnmary cﬁicacy endpoml was tCFS staining at 8 weeks for both
included visual analog scales and the

aporative dry eye disease.

Key Words: dty eye dlsease
gland dy

ivis sicca,
, clinical trial, clinical study

(Cornea 202000:1-9)

1y eye disease (DED) is one of the most common ocular
surface disords and meibomian gland dysfi
(MGD) is considered as a key in the
of dry eye.! The role of melbomlan glands is “secretion of
lipids that form the outermost layer of the tear film; these

lipids spread easxly, promotmg stablllty and reducing tear
Dis

Ocular Surface Disease Index for sympt

Results: The study met its primary endpoint, change from baseline
of tCFS over control, for both dosing regimens QID and BID (P <
0.001 and P = 0.009, respectively). NOVO3 also showed pronounced
improvement in various symptoms. For the Eye Dryness Score,
changes from baseline were lly significant pared with
those of the control at week 8 [P < 0.001 (QID) and P = 0.002
(BID)]. Benefits on tCFS and symptoms started at 2 weeks afier start
of treatment and were maintained over the study duration. The
effects were dosing schedule dependent. NOVO03 was well tol d

€

p ized by gland obstruction and
quantitative and/or qualitative changes in meib

that contributes to the evaporative loss of the tear film and,
thus, leading to evaporative DED.?

Epidemiological and clinical evidence suggest that
most DED is evaporative in nature.’ Lemp et al* reported
~60% to 80% of DED patients having evaporative DED.
For evaporative DED associated with MGD, treatment
options are curremly limited. The principle goal of all
treatments for MGD is to increase the quality and quantity

with instillation site reactions below 3% in both treatment regimes.

Received for publication June 30, 2020; revision reccived September 21,
2020; accepted October 12, 2020.
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Presented in part as a talk at the American Society of Cataract and

of meib p Physical th such as eyelid
hygiene, warm compresses, intense pulsed light, thermal
pulsation system (LipiFlow), or lid expression aim to
increase lipid outflow’ whereas lipid containing artificial
tears and Isi aim to sut the lipid layer.®
Substitution of the lipid layer, however, is challenging given
its complex structure.”$

NOVO03 is an investigational drug in the United States;
it is a preservative-free, sterile ophthalmic solution with a
unique dual mode of action that affects known abnormalities
in the lipid layer and meibomian glands. The sole ingredient
of NOVO03 is the inert and anhydrous semifluorinated alkane
perfluorohexyloctane (F6H8). NOV03 rapidly spreads across
the ocular surface because of its low surface/interfacial
tension and interacts with the lipophilic part of the tear film,
forming a layer at the tear film-air interface. The result of this

Surgery Annual Meeting: May 3-7, 2019; San Diego, CA.
Correspondence: Sonja Krésser, PhD, Novaliq GmbH, Im Neuenheimer Feld
515, 69120 Heidelberg, Germany (e-mail: skroesser@novalig.com).

Copyright © 2020 Wolters Kluwer Health, Inc. All nghts reserved.

is p of evay ion of the aq phase of the
tears.*!? In addition, NOVO03 p ibomian glands,
where it has been reported to interact with and dissolve the
altered, viscous meibum in the glands.!! In Europe, Australia,




Reactive Aldehyde Species

Reactive molecules that covalently bind to cellular biomolecules,
disrupting their function and activating pro-inflammatory mediators. RASP
are formed by a variety of processes, including lipid peroxidation, alcohol
oxidation, polyamine and glucose metabolism.

Levels of RASP are generally observed to be elevated in ocular and
systemic inflammatory disease, and thus represent therapeutic targets for
immune-modulation

RASP is a pre-cytokine pro-inflammatory mediator that is elevated in the
tears of patients with dry eye disease, and correlates with dry eye disease
symptoms and signs.



Broad Drug Activity Across All Measured Dry Eye Disease Symptoms and
Signs in Phase 2b Clinical Trial Supports Differentiated Product Profile

Improvement Effect Size at Week 12

4-Symptom: Ocular Discomfort ] W Reproxalap
4-Symptom: Dryness ] Vehicle

4-Symptom: Grittiness ]

4-Symptom: Stinging

4-Symptom: Burning

SANDE: Severity

SANDE: Frequency

Ocular Discomfort Scale

Ocular Surface Disease Index

]
/]
I
I
I
]
Dry Eye Disease Signs
Fluorescein Stain (Nasal) I
]
-]
I
I

Lissamine Green Stain (Nasal)
Schirmer's Test
Tear Film Break-Up Time

Osmolarity
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
(o8} Average improvement effect size across both eyes for Schirmer’s Test, Tear Film Break-Up Time, and Osmolarity SANDE = Symptom Assessment in Dry Eye
QldeyrQ Topical ocular reproxalap has been studied in over 1,000 patients thus far with no observed safety concerns; Improvement Effect size = Change from Baseline / Standard Deviation at Baseline

mild instillation site irritation is the most commonly reported adverse event in clinical trials. Source: Reproxalap 0.25% DED Phase 2b clinical trial results
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