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Presbyopia Overview

Cornea Lens

Excimer Intrastromal Difractive 10L Monovision
Implants

Refractive I0L

Acomodative 10L



Presbyopia Overview

Clear Lens Extraction

Apodized Non Apodized Low adition Extended Depth Focus Refractive
Bifocal Trifocal Bifocal Trifocal Restor +2,5 Tecnis Simfony M-Plus
Restor +3/+4 | Finevision Tecnis +3/+4 | AT LISA 939MP Tecnis +2,75 Mini-Well Precizon Multifocal
AT LISA 809 Panoptix
RayOne
Versario




Multifocal IOLs

Distance VA Type Monobloc C-Loop Acrylic Hidrophobic

Near VA Dioptric Range Plate Acrylic Hidrophilic
Intermediate VA Toricity Modified Plate Hidrophobic + Hidrophilic
Astigmatism Asfericity 3 piece Silicone

Corneal Incision diameter / position Pupilar diameter

Capsular bag stability Capsular Bag size
Anterior capsule reaction
Posterior capsular opacification

Courtesy José Alfonso PhD
I0OFV, Oviedo, Spain



Difractive IOL

Bifocal Difractive

Light distribution -
Light distribution — Variable

visual acuity [LogMAR] of defocus

Indication:

Fixed
AT LISA
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defocus [D]

J Cataract Refract Surg 2013; 39:1507-1518

Cataract Surgery

Visual Acuity (LogMAR)

ReSTOR
+3.00

@ +4.00D Asp )

W +3.75 D Aspheric 8 +3.00 D Asph:

Vergence (D)

J Cataract Refract Surg 2010; 36:733-739

The absence of intermediate distance correction is a major
limitating factor in clear lens extraction

Courtesy José Alfonso PhD
I0OFV, Oviedo, Spain



Trifocal 10L’s portfolio

PhyslOL FineVision

Zeiss AT LISA Tri

Alcon PanOptix

Rayner Trifocal

Diffractive Apodized Trifocal

Diffractive Trifocal up to 4.34 mm

Diffractive Trifocal up to 4.5 mm

Diffractive Trifocal up to 4.5 mm

HTESE e EEhno Ry across full optic surface thereafter bifocal thereafter monofocal thereafter monofocal
Diffractive Steps 26 diffractive steps 29 diffractive steps 0.0 D 15 diffractive steps 16 diffractive steps
Diffractive Orders 0,1,2 0,12 0, 2, 3 (non-sequential) 41,0,1




Comparison of Trifocal Technology

PhyslOL Zeiss Alcon Rayner
FineVision AT LISA Tri PanOptix RayOne Trifocal




Difractive IOL

Trifocal Difractive
Defocus Curve — Clinical Comparison

oL

oL Glasses Distance oL Glasses Distance
FineVision +3.50 +2.55 39 cm +1.75 +1.28 78 cm
AT LISA +3.33 +2.43 41 cm +1.66 +1.21 82 cm
PanOptix +3.25 +2.37 42 cm +2.17 +1.66 60 cm
RayOne +3.50 +2.55 39 cm +1.75 +1.28 78 cm
1oL Light Transmission
Far Intermediate Near

FineVision 50 18 32 86 %

AT LISA 50 20 30 84 %

PanOptix 50 25 25 88 %

RayOne 52 22 26 89 %

Courtesy José Alfonso PhD
I0OFV, Oviedo, Spain



LogMAR Scale

Difractive IOL
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Trifocal Difractive
Clinical Comparison - Defocus Curve
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Defocus Curve: VA equal or better to 20/25 between 33 cm and 80 cm

Data Hospital CUF Porto



Difractive IOL

Trifocal Difractive
Clinical Comparison - Defocus Curve

Defocus Curve: VA equal or better to 20/25 between 40 cm and 80 cm

<o Panaoptix < Finevision POD-F AT LISA Tri

LogMAR Scale

2 1.5 1 0,5 0 -0,50 -1 -1,5 -2 -2,5 -3 -3,5 -4
Adicao - Distancia

Data Hospital CUF Porto



AT LISA Tri 939MP

Zeiss AT LISA Tri

Diffractive Trifocal up to 4.34 mm

U VAL thereafter bifocal
Diffractive Steps 29 diffractive steps 0.0 D
Diffractive Orders 01,2

Light Loss

3.0 mm pupil 14.3% (Ave.)

Light Energy Split
3.0 mm pupil

50%D/20%1/30% N

Optic Add Powers

+3.33 D Near add
+1.66 D Intermediate add

Reading Distance

40.0 cm
80.0 cm




AT LISA Tri 939MP

Strong Points

Wider diopter range

Very good rotational stability

Weak Points

Material biocompatibility — PCO and YAG Rates

IOL design - Capsular bag ovalization
Implantation limited to the morphology AC

Tiago Monteiro et al. ESCRS 2013-2014

Pre-op
Mean £ SD

Postop
Mean £+ SD

Sphere (D) 0.21 + 3.18 (+5.00, -7.50) -0.17 + 0.43 (+0.75, -1.25)

Cylinder (D) -1.82+1.82 -0.43 +0.37

Spherical Equivalent (D) -0.23 + 3.06 (+6.00, -8.00) 0.08 + 0.27 (+0.88, -1.50)

100%
80%

60%

40%
20%
o)

>20/20

>20/40

>20/25

BUCVA H®FarBCVA M intermediate BCVA W Near BCVA

Snellen scale (decimal) UCVA Far BCVA Intermediate BCVA Near BCVA
Mean + SD 0.80+0.13 0.96+0.08 0.92+0.13 0.79£0.11
- (1.0-0.6) (1.0-0.7) (1.2-0.6) (1.0-0.6)




AT LISA Tri 939MP

0,8 & -2,0 &
Sphere Post Sphere Post Cyl Post Cyl Post
A_A AA A_A A_A
<11,50 > 11,50 <11,50 >11,50

Sphere post 0,027 D -0,019D P=0,6778
Cyl post -0,72D -0,37D p=0,0244

Tiago Monteiro et al. ESCRS 2013-2014



AT LISA Tri 839MP

Decision Factors
Biocompatibility

Acrysof Panoptix I
Tecnis
Finevision

AT LISA .




IOL Design

TIAGO MONTEIRO
CUF PORTO

Tiago Monteiro et al. Unpublished, Hospital CUF Porto

PhyslOL FineVision

m

A,

Diffractive Technology

Diffractive Apodized Trifocal
across full optic surface

Diffractive Steps

26 diffractive steps

Diffractive Orders 0,1,2
Light Loss
3.0 mm pupil 1%

Light Energy Split
3.0 mm pupil

49%D /18%1/34% N

Optic Add Powers

+3.50 D Near add
+1.75 D Intermediate add

Reading Distance

37.5cm
75.0 cm




Strong Points

IOL design — POD-F model
Adjustable to the anatomy capsular bag

Toric platform stability

Light distribution — Near vision

Low-moderate PCO rate

Tiago Monteiro et al. Unpublished, Hospital CUF Porto

N=50 Preop Postop
- 0,95 +0,12
UCVA (0,8a1,0)
1,50 £ 1,53 -0.00 £ 0.25
Sphere (-2.50 a +2.75) (-0.5 a +0.50)
_ ; 0,62 £0,78 0.25 +0.28
Refractive Cylinder (0.00 a 2.75) (0,00 a +0,75)
. . 0,75 +0.77
Keratometric Cylinder (0.00 a 3.38)
0.95+0.16 1,02 £0,12
BCVA (0.4al) (0,8 a 1.20)

N=50

Distance UCVA

Distance BCVA

Intermedio CC Longe

(70 cm)

Perto CC Longe
(40-50 cm)

Monocular

Binocular

0,95 + 0,12
(08-12

1,02 + 0,09
(1,0 a 1,20)

0.96 +0.15
(0.8a1.0)

0.92 +0.08
(0.8a1.0)




Innovatiosn 2017

New IOL material — hydrophobic "e=™"°

Glistening free

New Toric calculator

The WaveTech® design on the surface of the haptics reduces the risk of stickiness
between the haptics and the optic. It ensures a safe injection and reliable

unfolding of the lens.

—

PhyslOL

ADVANCED OPTICAL SOLUTIONS

FIN=ZVISION H

TRIFOCAL OPTIC

GFREE

FineVision"” (POD F GF),
the first trifocal IOL with the
hydrophobic G-free material

CE approved

PhyslOL

ADVANCED OFTICAL SOLUTIONS

Surgeon name Date Patient name
01/10/2017 337
Calculation Method (2]
* Abulafia-Koch regression Standard K

Pre-surgery Details (2]
10L mode! FineVision Toric (Pod FT) 0
Eye selection oD os
Keratometry e
K notation « Diopter (D) Millimeter (mm)
FlatK D @Axis 2
Steep K D @Axis °
surgically Induced y00 DI Axisof o
Astigmatism (S1A) incision
Blometry o
Axial length mm ACD mm
A-Constant 18.95
Calculation Preferences (2]}
Calculated SE Y K index 13375 &

power of the IOL

Sl ]

New PhysIOL Toric Calculator

with Abulafia-Koch regression Formula

Date of birth

Comment




AcrySof® 1Q PanOptix

IOL Design

Alcon PanOptix

PanOptix Diffractive Structures
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-0.0010
-3.0 -2.0 -1.0 0.0 1.0 2.0 3.0

Lens Aperture (mm)

Diffractive Technology

Diffractive Trifocal up to 4.5 mm
thereafter monofocal

Diffractive Steps

15 diffractive steps

Diffractive Orders

0, 2, 3 (non-sequential)

Multifocal diffrative non-apodized
1.164mm diffractive central zone

Light energy for three focal points
in distinct pupilar diameters

Light Loss
3.0 mm pupil

12%

Light Energy Split
3.0 mm pupil

42% D /24% 1/ 22% N
(includes 12% light loss)

Optic Add Powers

+3.25 D Near add
+2.17 D Intermediate add

Reading Distance

42.0cm
60.0 cm




AcrySof® 1Q ReSTOR® versus PanOptix™

ReSTOR"® PanOptix™

15 rings

+3.25 D near
+2.17 D intermadiate

ReSTOR® +2.5D
7 rings
+2.5 D addition

ReSTOR® +3.0D
9rings
+3.0 D addition




AcrySof® 1Q PanOptix

Refractive Results

Parameters Mean £ SD
Preop Postop
Eyes (n) 80 eyes of 40 patients
0,82 +0,19
Age (years) 61,3+7,19 UCVA (0,5a1,0)
: -0,19+ 2,71 -0.02+£0.25
Axial Length (mm) 23,52 £ 1,04 mm (22,20 a Sphere (-5.50 2 +2.50) (-0.5 a +0.50)
26,13)
Topographic 0,56+0,31D (0,0a1,0) 0,39+ 0,30 0.45 + 0.42
Astigmatism (D) Refractive cylinder (0.00 a 0.75) (0,00 a +1,25)
Scotopic Pupil (mm) 4,81 + 0,80 mm (2,65 — 6,22)
0,56 £0.31 0.31+0.26
Topographic cylinder (0.00 a 1.00) (0.00 a 0.75)
IOL Power 21,41 +3,14D
0.79+0.21 0,96 + 0,08
Follow-up (minimum) 3 months BCVA (05a1) (0,8a1.00)

Efficacy Index (UCVA post / BCVA pre) =1.04
Tiago Monteiro et al. AAO 2016 Chicago Security Index (BCVA pOSt /| CDVA Pre) =1.21



AcrySof® 1Q PanOptix

Defocus Curve

© Panoptix

O AT LISA Tri

LogMar VA Sclae

Distance

Tiago Monteiro et al. AAO 2016 Chicago

Visual Acuity

UCVA Distance

BCVA Distance

Distance Corrected
Intermediate VA
(70 cm)

Distance Corrected
Near VA
(40-50 cm)

Monocular

Binocular

082+019 |
(0,5a1,0))
0,96 £ 0,08 1,09 £ 0,09
(0,8 a 1.00) (0,9 a 1,20)
______ 0.96 £0.15
(0.8 a 1.0)
______ 0.86 £ 0.08
(0.7 a 1.0)




AcrySof® 1Q PanOptix

Contrast Sensitivity LogSC

Contrast Sensitivity

Photopic
— PANOPTIX © AT Lisa Tri
300
225
150
75
0
1.50 3 6 12 18
Fotépico

Spacial Frequency (cpd)

Tiago Monteiro et al. AAO 2016 Chicago

Contrast Sensitivity LogSC

Meso-Scotopic

— Panoptix © AT LISA tri

TN
50

1.50 3 6 12 18

Escotépico

Spacial Frequency (cpd)



AcrySof® 1Q PanOptix

Strong Points

Optimal transition intermediate-near
Optimal 60 cm intermediate distance
Highest biocompatible material

IOL design adequate to capsular bag

Weak Points

Toric platform stability
IOL rotation

Tiago Monteiro et al. AAO 2016 Chicago

Preop Postop
0,82 £0,19
UCVA (0,5a1,0)
-0,19 £2,71 -0.02 £ 0.25
Sphere (-5.50 a +2.50) (-0.5 a +0.50)
0,39 £ 0,30 0.45 £ 0.42
Refractive Cylinder (0.00 a 0.75) (0,00 a +1,25)
0,56 +0.31 0.31+0.26
Keratometric Cylinder (0.00 a 1.00) (0.00 a 0.75)
0.79£0.21 0,96 £ 0,08
BCVA (0.5a1) (0,8 a 1.00)

UCVA Distance

BCVA Distance

Intermediate DC
(70 cm)

Near DC
(40-50 cm)

Monocular

Binocular

082+019 | -
(0,5a1,0))
0,96 + 0,08 1,09 £ 0,09
(0,8 a 1.00) (0,9 a 1,20)
------ 0.96 +0.15
(0.8a1.0)
------ 0.86 + 0.08
(0.7a1.0)




AcrySof® 1Q PanOptix

Strong Points
Plataform and highly biocompatible material

Acrysof IQ Restor 2012

Tiago Monteiro et al. AAO 2016 Chicago



RayOne Trifocal

IOL Details

Rayner Trifocal

Diffractive Technology

Diffractive Trifocal up to 4.5 mm

thereafter monofocal
Diffractive Steps 16 diffractive steps
Diffractive Orders -1,0,1
Light Loss
3.0 mm pupil %
Light Energy Split 52% D/ 22% 1 / 26% N

3.0 mm pupil

Optic Add Powers

+3.50 D Near add
+1.75 D Intermediate add

Reading Distance

37.5¢cm
75.0cm




RayOne Trifocal

RayOne® Trifocal has fewer rings on the I0OL optic surface
for reduced potential visual disturbances and improved

night vision. 4.5 mm Diffractive
Trifocal Zone

Features:

* 16 diffractive steps / rings

* 4.5 mm diffractive zone

*  >4.5 mm monofocal, distance

> 4.5 mm Distance Zone

Benefits:

*  Reduces visual disturbances

* Developed to be less dependent
on pupil size or lighting
conditions

* Improves distance vision in
mesopic condition




RayOne Trifocal

IOL Details

Hidrophilic acrylic \/\_\

12.5 mm overall haptic diameter / 6.0 mm optic diameter
Fully preloaded

Aberration-neutral aspheric optic
More depth of field than aberration-negative I10L’s
Less susceptible to the effects of decentration

Anti-Vaulting Haptic (AVH) technology
3.12 mean rotation at 3 months

Amon-Apple square edge
0.6 % YAG Rate at 12 months
1.7 % YAG Rate at 24 months



RayOne Trifocal

IOL Details

Aberration-neutral aspheric optic
More depth of field than aberration-negative I0L’s
Less susceptible to the effects of decentration

Anti-Vaulting Haptic (AVH) technology
3.12 mean rotation at 3 months

Poor depth of field — no residual Good depth of field with retained
SA Spherical Aberration

Amon-Apple square edge
0.6 % YAG Rate at 12 months
1.7 % YAG Rate at 24 months

Glistening free IOL

Rayacryl material — homogenous, glistening free
Compressible material — microincision
Controlled unfolding



RayOne Trifocal

IOL Details

Aberration-neutral aspheric optic
More depth of field than aberration-negative IOL’s

Less susceptible to the effects of decentration
Optimized Centration

Anti-Vaulting Haptic (AVH) technology Maximum offset of 1.0 mm 3 months after surgery

3.12 mean rotation at 3 months . . . e
High Rotational and torsional stability

3.12 mean rotation 3 months after surgery
Amon-Apple square edge

0.6 % YAG Rate at 12 months
1.7 % YAG Rate at 24 months

Glistening free IOL

Rayacryl material — homogenous, glistening free
Compressible material — microincision
Controlled unfolding



RayOne Trifocal

IOL Details

Aberration-neutral aspheric optic
More depth of field than aberration-negative I0L’s
Less susceptible to the effects of decentration

Anti-Vaulting Haptic (AVH) technology
3.12 mean rotation at 3 months

Amon-Apple square edge
0.6 % YAG Rate at 12 months

At 12 month
1.7 % YAG Rate at 24 months months

At 24 months
Glistening free IOL

Rayacryl material — homogenous, glistening free
Compressible material — microincision
Controlled unfolding

0.6%

1.7%

9.3+ 5.5 months
(range 2.6 — 22.7 months
follow-up period: 5.3 — 29 months



RayOne Trifocal

IOL Details

Aberration-neutral aspheric optic

More depth of field than aberration-negative I0L’s

Less susceptible to the effects of decentration

Anti-Vaulting Haptic (AVH) technology
3.12 mean rotation at 3 months

Amon-Apple square edge
0.6 % YAG Rate at 12 months
1.7 % YAG Rate at 24 months

Glistening free IOL

Rayacryl material — homogenous, glistening free
Compressible material — microincision
Controlled unfolding

Vision without glare

Vision affected by glare

Reducing dysphotopsia
by design??

Rayner’s Enhanced Square Edge Technology shows no
general increase in glare from previous models
without a square edge’

The low refractive index (1.46) of Rayacryl®



RayOne Trifocal

Patented diffractive step trifocal technology - light loss 11%

Transmits 89% of light to the retina with a pupil of 3 mm

Allocates half the light for distance
Divides the rest between near and intermediate vision
80

Light Energy Split at 3.0 mm pupil 1
52% Distance i /

22% Intermediate

100

% Light Energy
2

26% Near
40
......
e T T LT L e
O e -~
---- b .
........ -
0 T T T T T T T T
2.0mm 2.5mm 3.0mm 3.5mm 4.0 mm 4.5 mm 5.0 mm 5.5 mm
Pupil Size

Distance

= e« Near esssses Intermediate



RayOne Trifocal

RayOne® Trifocal improves intermediate visual acuity enabling patients
to feel more comfortable transition from near to distances activities.

0,25 80 Fm 40'cm

RayOne® Trifocal Designed with:

Functional Vision

-0,20 25cmto oo

Rayner RayOne Trifocal
+3.50 D near add

-0,15
*  37.5 cm reading plane

......... Rayner M-flex

intermediate

+1.75 D intermediate add

*  75.0 cm reading plane

-0,05

Visual Acuity logMAR
o
=
o

0,00
0,05
0,10

0 -0,5 -1 -1,5 -2 -2,5 -3 -3,5
Defocus (D)



Comparison of Trifocal Technology

PhysIOL FineVision

Zeiss AT LISA Tri

Alcon PanOptix

Diffractive Technology

Diffractive Apodized Trifocal
across full optic surface

Diffractive Trifocal up to 4.34 mm
thereafter bifocal

Diffractive Trifocal up to 4.5 mm
thereafter monofocal

Diffractive Trifocal up to 4.5 mm
thereafter monofocal

Diffractive Steps

26 diffractive steps

29 diffractive steps 0.0 D

15 diffractive steps

16 diffractive steps

Diffractive Orders 0,12 0,1,2 0, 2, 3 (non-sequential) 41,0,1

Light Loss

3.0 mm pupil 14% 14.3% (Ave.) 12% 11%

Light Energy Split 42%D/24%1/22%N

3.0 mm pupil R ol R L) 50%D/20%1/30%N chuades 2% fight lossy 52% D/ 22% 1/ 26% N

Optic Add Powers

+3.50 D Near add
+1.75 D Intermediate add

+3.33 D Near add
+1.66 D Intermediate add

+3.25 D Near add
+2.17 D Intermediate add

+3.50 D Near add
+1.75 D Intermediate add

Reading Distance

37.5cm
75.0cm

40.0 cm
80.0 cm

420cm
60.0 cm

37.5cm
75.0 cm




Comparison of Trifocal Technology

PhyslOL Fine Vision Zeiss AT LISA Tri
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Comparison of Trifocal Technology

. Intermediate Near . Intermediate Near
D Distance
Istance 80cm 40cm 80cm 40cm
©
[S)
o
=
S
'_
[}
—
o S
c O
> >
@© (@©
o o
‘=
'_
<
%
a4
‘0
N <

I =

PhyslOL
FineVision

3.0 mm pupil size 4.5 mm pupil size

USAF 1951 target charts comparison using +20.0 D IOL. Source: Rayner test data held on file



Comfortable transition from near to far

30 healthy test persons IOL simulator study
Designed as randomized, observer and subject masked, cross over comparison study using an IOL simulator device

80 cm 40 cm

Functional Vision
25cmto oo

—=— Rayner RayOne Trifocal

|
|
I
I
: — & = Zeiss AT LISA Tri
I
|
|

*  Visual Acuity of both RayOne
Trifocal and AT LISA Tri are very
similar.

* No significant differences between the

-0,05

Visual Acuity logMAR
o
=
o

0,00 lenses in far, near and intermediate
position could be identified.
0,05
0,10 N
0 -0,5 1 1,5 ) 3,5

Defocus (D)



RayOne Trifocal

IOL Implantation Technique _ ‘
Single handed plunger with
True Z-Step System minimal force required

True 2-step system l

* Simple and intuitive
— Minimal learning curve
— Minimises error

* Increase efficiencies
— Designed to enable repeatability
— Reduces operating time

Unique patented Lock & Roll™
technology for consistent delivery

Sub 2.2 mm incision



RayOne Trifocal

IOL Implantation Technique - True 2-step system




RayOne Trifocal - Clinical Trial Results

Preop Postop
Mean + SD Mean + SD
Sphere (D) 0.21 + 3.18 (+5.00, -7.50) 0,0 £ 0.08 (+0,00 to -0.25)
Cylinder (D) -1.82+1.82 -0.50 + 0.26 (0.00 to -0.75)
Spherical equivalent (D) -0.23 + 3.06 (+6.00, -8.00) -0.25 £ 0.09 (-0.125 to -0.375)
100.00%100.00%100.00% 100.00%
100.00%
80.00% 66.60%
60.00% 50.00%
40.00% 33.00%
20.00% .
0.00%

Sphere Cylinder Spherical Equivalent
Refractive Predictability

H+0.25 H+0.50 ®m+1.00



RayOne Trifocal - Clinical Trial Results

LogMar Scale Distance Intermediate

Binocular

Uncorrected Monocular 0,1+0..07 0,0 £ 0,06 0,1+0,07
Uncorrected Binocular 0.0+0..04 -0.1 £ 0.07 0.1+0.08
Distance Corrected 0.0£0,06 0.0£0.08 0,1+0.05
Monocular
Distance Corrected 01005  0.00%0,00 0.10.05




RayOne Trifocal - Clinical Trial Results

O Panoptix  © Finevision POD-F AT LISATri  © RayOne

0,1

-0,1

-0,2

-0,3

0,4

-0,5

LogMAR Scale

-0,6

|

B [

L0,Q [

2 1,5 1 0,5 0 -050 -1 15 2 25 -3 35 4
Adicéo - Distancia



RayOne Trifocal - Clinical Trial Results

— Panoptix O AT LISA tri RayOne
300

225

1.50 3 6 12 18

Meso-Scotobic



Presbyopia Correction

Multifocal IOL’s

Advantages

1. Preservation of the optical quality of the cornea
2. “in situ” treatment

3. Simultaneus treatment ametropia + presbyopia
4. High level of VA Distance/Intermediate/NearNivel
5. High level of patient satisfaction

5. Efficacy and Safety

Disadvantages

Simultaneous vision principle
Halos and glare

Reduced contrast sensitivity
Intraocular procedure




Trifocal Diffractive I10l’s

* General Indication
+ Cataract
* Myopes and Hyperopes above 50

« Emmetropes above 60/65

 |OL Selection — General Advice
+ To know the near and intermediate visual acuity necessary for the patient,
e To know the near and intermediate adition available in each IOL,

+ Consider the subjective refraction associated:
* Myopes —older patients and refraction from -3.00 to -10,00 D
* Hyperopes — younger patients and lower refraction

« Study the morphology of the anterior chamber and the anatomy of the IOL
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Tiago Monteiro
MD; FEBO

monteiro.tiago.pt@gmail.com



