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SEE THE FUTURE OF CXL

Preliminary experience with a new, oxygen Boost,

accelerated Epi-On crosslinking protocol for keratoconus.
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WHY STRUGGLE FOR EPI-ON CXL FOR

KERATOCONUS?

Effects of epithelial debridement:*-3

» Patient fear of postoperative pain
and discomfort

* Recovery time due to epithelial
healing and remodeling

« Potential postoperative
complications

1. Ghanem V et al. Cornea. 2013;32(1):20-24.
2. Koller T et al. J Cataract Refract Surg. 2009;35(8):1358—-1362.

Potential advantages of Epi-On CXL:4°

« Faster recovery — no epithelial healing
* Improved patient comfort

» Less risk of corneal haze

* Less risk of infections

« Decreased corneal thinning — allows
treatment of more advanced cases

Courtesy of Francois Malecaze

4. Chan E, Snibson GR. Clin Exp Optom. 2013;96(2):155—164.
5. Hersh P et al. J Cataract Refract Surg 2018; 44:313-322

3. Godefrooji D et al. Clinical Ophthalmology 2017:11 1931-1936. 6. Rosenblat E et al. J Cataract Refract Surg 2016; 42:596-605.



INGREDIENTS FOR EFFECTIVE CROSS-LINKING

EPITHELIUM LIMITS PENETRATION OF CXL COMPONENTS

Oxygen
« Chemical accelerant
Riboflavin 5" Phosphate * Increases reaction UV Light
Photosensitizing agent efficiency * Photoactivator

» Causes crosslink formation » Controls overall process




THE EPITHELIUM LIMITS CROSS-LINK FORMATION

UVA

Intact epithelium with
riboflavin

l Loss of power passing 1.RIBOFLAVIN DIFFUSION INTO THE STROMA IS NECESSARY
through riboflavin-soaked FOR EPI-ON CXL
epithelium

RIBOFLAVIN ALONE IS NOT ENOUGH!

2.THE EPITHELIUM LIMITS THE TRANSMISSION OF ALL CX!--
REQUIRED COMPONENTS:

Stroma * .

Photosensitizer: Riboflavin

cornea Photoactivator: UVA Dose

Sustained Accelerant: Oxygen




COMPARATIVE EPI-OFF CXL CLINICAL STUDY

PULSED VS. CONTINUOUS ILLUMINATION

Epl-Off CXL Continuous ACXL
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Pulsed light consistently provided deeper demarcation lines.

Oxygen represents the main driver of

collagen crosslinking reaction.

Mazzotta, C., Traversi, C., Paradiso, A. .,L Latronico, M. E., & Rechichi, M. (2014). Pulsed Light Accelerated Crosslinking
versus Continuous Light Accelerated Crosslinking: One-Year Results. Journal of Ophthalmology, 2014, 1-6.



O2 Concentration [%]

SUPPLEMENTAL OXYGEN DELIVERY

ENABLING AEROBIC EPI-ON CROSS-LINKING Controlled Oxygen Compensation !!!

Stromal Oxygen Concentration Before, During, and After UV
I T

100 T | | | I T T
90 |- —— Epion /30 mW pulsed / oxygen| | Key Takeaways:
—— Epi off / Dresden / room air
80 |- 1+ Aerobic photochemistry is
, more efficient and increases
cross-link density’
60
i « Supplemental oxygen enabled
sustained aerobic cross-linking
0 under high-irradiance UV delivery
20 Oxygen never fully depletes
with Boost « Cross-linking in room air resulted in
20 - N

near-total depletion of stromal

oF ) I I I / oxygen, even with low irradiances

0
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Adapted from Hill et al, 325-B0517, ARVO 2019, 1me [sec]
Preclinical study performed with porcine eyes.

1. Pavel Kamaev; Marc D. Friedman; Evan Sherr; David Muller. Photochemical Kinetics of
Corneal Cross-Linking with Riboflavin. Investigative Ophthalmology & Visual Science April
2012, Vol.53, 2360-2367.



BOOST EPI-ON™ FOR KERATOCONUS

NEXT GENERATION PROCEDURE / \ .

NCH

Advanced cross-linking technology =
 Trans-epithelial cross-linking formulations ™
« High-power KXL o T i w—

+ Boost Goggles® I

Uniform
Activation to

Stabilize




DEMARCATION LINE AS THERAPEUTIC
MILESTONE

EXFERT REVIEW OF OFHTHALMOLOGY Tyl
019, VOL, 14, NOL 2 115131 o

hitps:oi.oeg /1 0.1 0B0/1 TASSB59.201 5.1 611425 AR

REVIEW ™ o

The meaning of the demarcation line after riboflavin-UVA corneal collagen
crosslinking

Cosime Mazzotta™®, Gregor Wollensak™®, Frederik Raiskup®, Anna Marina Pandolfi’ and Eberhard Spoerl®

Demarcation line (DL) is the visible interface between cross-linked stroma and
uncross-linked stroma observed since the beginning of CXL practice

« Widely accepted as a therapeutic milestone
« Considered an appropriate and convenient tool for assessing effectiveness of CXL
procedures in terms of:
 Penetration
 Biomechanical safety
 Biomechanical efficacy

« Overcomes the need of conducting extensive in vivo experiments (main advantage)



WHAT DRIVES PENETRATION?

THE OCULAR SURFACE / OCTOBER 2015, VOL. 13 NO. 4 / www.theocularsurface.com

In Vivo Confocal Microscopy after Corneal

Collagen Crosslinking

Cosivo Mazzorra, MD, PuD), ' Farnap Harez, MD, PuD,” Geonce Kysioss, MD, PuD,”
Sterano Caracivu, MD, ' Soosan Jacos, MD, PuD, ' Cravmio Travers, MDD, '

STEFANO Bamapivo, MD,” anp |. Brapiey Ranpresman, MD?

Table 2. Demarcation line depth

Conventional CXL Cight ACXL P-light ACXL TE CXL
CXL Treatments 44 eyes 10 eyes 10 eyes 10 eyes
84 eyes 3 mW 30 mW 30 mW 3 mW
Average demarca- 350 = 20 um 200 £+ 20 um 250 £+ 20 pm 100 = 20 pum
tion line depth
(measured from Epi-Off Epi-Off Epi-Off Epi-O
epithelial surface) . o o SRS

TAverage epithelial thickness: 50 + 10 jim.

IVCM AFTER CORNEAL COLLAGEN CROSSLINKING / Mazzotta, et al

/S.',\.\“ ﬁ g _J/

C. Mazzotta, ESCRS 2019

Boost Epi-On
10 eyes

30 mW (10J)
390 + 30 pm

'.\ @‘m .\
—F \,

CuRV
10 eyes
30 mW (10J)
370 £ 30 pm

Goggles

What Drives Penetration ?

v Increased fluence (energy)

v’ Pulsed light exposure

v’ Riboflavin concentration
and distribution

v' Oxygen delivery via Boost




BOOST EPI-ON: EARLY PROMISING EVIDENCE

DEMARCATION LINE DEPTH

CXL Protocol Depth in pm
: 350.8 £49.3
Standard Epi-Off CXL 2042 + 51 2

Pulsed Epi-Off CXL 200 (190-215)

Previous Topical TE-CXL

lontophoresis TE-CXL

Boost Epi-On CXL

Irradiance

3 mW/cm?

30 mW/cm?

3 mW/cm?

10mW/cm?

30 mW/cm?

30 min

8 min

30 min

9 min

11 min,6 sec

Yam. J. Corneal Collagen Cross-linking Demarcation Line Depth Assessed by Visante OCT After CXL for Keratoconus and Corneal Ectasia. J Refract Surg. 2012;28(7):475-481.

Kymionis. Corneal stroma demarcation line after standard and high-intensity collagen cross-linking determined with anterior segment optical coherence tomography. JCRS 2014;40:736—40

Malecaze F et al. presented at EuCornea-ESCRS 2019 Fr.



BOOST EPI-ON: EARLY PROMISING EVIDENCE

-1.43D Kmax

(@K [o)

6-Month Data from Single-center Study (n=34 eyes)

» Mean difference in Kmax : -1.43 * 1.46 D (p<0.001)

» Mean difference in BCVA: 0.069 logMar £ 0.177 (p<0.05)
» No statistical difference in endothelial cell count (versus pre-op) | = — - -

> &

6 Months Difference Map
Q o s0* = 20

Malecaze F et al. presented at EuCornea-ESCRS 2019 Fr.



MY EXPERIENCE WITH BOOST EPI-ON

Dem line | Follow up Kmax
(mlcron) (Months) Change >2 D

10 J J 30 MW Pulsed Stable
49 10 J J 30 MW Pulsed 370 3 Stable
27 10 J J 30 MW Pulsed 357 4 Improve
30 10 J J 30 MW Pulsed 363 3 Stable
31 7.2 J 30 MW Pulsed 239 3 Improve
14 7.2 J 30 MW Pulsed 260 4 Stable






PERSONAL EXPERIENCE WITH BOOST EPI-ON




CROSS-LINKING PROCEDURE EVOLUTION

i

CuRV Boost CuRV

Epi-Off Boost Epi-On (Epi-Off) (Epi-On)

» -
» “w
L s

Uniform Activation | & Targeted Activation
to Stabilize _— to Reshape
Epi-Off is established as Early results of Epi-On CuRV on the Mosaic® System
safe and effective for with supplemental enables personalized treatments
stabilizing progressive oxygen indicate safety based on individual topographies
keratoconus and efficacy without targeting visual rehabilitation

epithelial debridement'’

1. Malecaze F et al. presented at EuCornea-ESCRS 2019 Fr.



AF

Innovation in cross-linking technology continues to
expand the menu of treatment options available

« Potential benefits of oxygen supplementation with Boost Goggles:
v Balances supply and demand during accelerated Epi-On CXL
v Drives aerobic photochemistry
v Increases cross-link density
v Increases biomechanical change relative to room air
v' Results in a safe, effective, and well-tolerated Epi-On CXL procedure

« Potential benefits of targeted activation with CuRV over uniform CXL.:
v Induces greater flattening
v' Delivers greater corneal regularization
v Improves visual acuity



PLAN FOR THE FUTURE
OXYGEN BOOST EPION NOMOGRAM

Mazzotta C. Customized IVCM based CXL Nomogram according to UV-A Fluence, Exposure Time, UVA power,
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Management of
Early Progressive

Epi-On
corn
150 - 200 M 10 mW lonto
g um 30 mW cont
ESO um 30 mW pulsed
~ 80-300 um 15 mW pulsed

el — ~ |B00-320 um 9mW
Accelerated '

20-350 ym 3 mW C-CXI
Crosslinking Principles cornea Ebans
. 80 um
Cosimo Mazzotta Hm.
Frederik Raiskup 00 um
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Stefano Baiocchi —_— .
Giuliano Scarcelli

Marc D. Friedman

Claudio Traversi @ Springer International Publishing AG 2017

C. Mazzotta et al., Management of Early Progressive Corneal Ectasia,
&) Springer DOI 10.1007/978-3-319-61137-2_1
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