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A Brief History...

5% century BC - “couching

1747 - Jacques Daviel - first extracapsular cataract extraction
*50% success r

1753 - Samuel Sharp - first Intracapsular cataract extraction

« Entire lens and capsule removed

1949 - Sir harold Ridley - first IOL

«PPMA lenses

1967 - introduction of phacoemulsification
« Smaller incisions!

1980 - First foldable IOL

+ “Couching” - from the French word

1992 - First toric lens. “putto bed”

Cataract dislodged out of visual axis
with needle

Davie 6. Tho Evolution of Cataract Surgery. M Med. 2016 Jan-Fabi113(1)58-62.

1949 - Sir Harold Ridley

o WWII - airplane cockpit and gunnery canopies were made of glass and PMMA
“Unless a sharp edge of the plastic material rests in contact with a sensitive and mobile portion of the
eye, the tissue reaction is insignificant."

« November 29, 1949
o ECCE on 45 yo woman at St. Thomas Hospitalin London
o Two stages: ECCE followed by implant three months later
10L calculation did not account for refractive index differences = resultant MR over 14D myopic

AN ACRYLIC INTRA-OCULAR LENS
At the Oord Ophehalmologial Congress, July 6ch,
1952 e of the Bieh Jouro of

P Harold i
Inroduction inco the ye, In the place of the cryscaline lens removed fo caearach,

A ol subiicute crysaline lens made from Perspex.
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IOL Categories

This isn’t your grandma’s cataract surgery...

The Spectrum of Visual Demand
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The Spectrum of IOL Technology

Adjustable
1

LESS GLARE / HALOS MORE GLARE / HALOS
_ORE DEPENDENCE ON GLASSES LESS DEPENDENCE ON GLASSES_

T FAQ
@ @ @ @ @ How do these new lenses

Monofocal Toric Small Aperture EDOF Multifocal even work?

Sigle fxed foca pont Corrects corneal astigratism Pinholeeffect extended focus Elongated depth offocus Muitple discrete foalpoints

Defocus Curves Flrst/S.eco‘nd Order:
* Prism (tilt)
Defocus Curve: 3-Month Adjusted Data * Defocus —myopia, hyperopia
Bilaterally Implanted Subjects * Astigmatism
Tl ) T et * Account for ~83% of all aberrations in

* Tool for analyzing optical

3 the eye
capability of 1OL ¥
* Simulates lens performance £ * Third Order
. . . £ * Coma
to various working distances 3 - s ident wavafront is decentered meroL  cows  cows  Taeron
* Allows for comparison of - it * Off-axis rays create a trailing "comet- ’N‘ ,‘_ ' .ﬁ M
various 10Ls Dot g * Trefoil O, O e i
Theshicl i Distiics o s * Astigmatism with multiple axes OURORAFON  Scconoamy  sdEmcaL  SecooaRy
ofiol-technology/ * Fourth Order

* Spherical Aberration
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Spherical Aberration

Negative Aspheric Monofocal Positive Spherical Aberration
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Negative Spherical Aberration

0L Spherical aberrations by pupil size

Corne
02 -

—o— Asphina 509 (aberration-correcting) —e— Asphina 403 (sberration-neutral

Soherls 209 (spherical) MASOAC (spherical)

—e—Rayone EMV —a—Lusmant
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Refractive vs Diffractive IOLs

« Refractive design - circular zones of alternating refractive
power [ —
o Waves exit at different regions, converging at distinct \ /
foci | \ w
o Most early MF IOLs n \
s Vveens Foalpins
.

Diffractive design - annular rings on surface of IOL to induce /
o Relies on property of constructive interference ’
o Out of focus light tends to spread more evenly = <

Typically less glare/halos \ \\
o Most modern MF/EDOF IOLs

SRRy

Diffractive Multifocals

* Predominant form of multifocal I0L

+ Goal: Minimize HOAs (glare, halos, starbursts)

AN AN
”'W\=\/\/\ .Y T

Constructive Interference Destructive Interference

Constructive interference — phase-shifted light waves reinforce at specific diffraction orders, creating distinct
focal points (distance, intermediate, near)

Destructive interference — contributes to the redistribution/suppression of optical energy between diffraction
orders, helping determine how light is distributed across focal points.

JT & Petznick A (2019).
An Opical Lesson White Paper.

15

e Refractive Analysis

Intraoperative Aberrometry

+ Uses Talbot-Moiré measure real- refraction

81.99% of eyes within £0.50 D with ORA-guided IOL selection. 75.9% with preoperative planning alone (p <0.0001)
- Greatest benefit
« Eyes with prior refractive surgery

+ Cases where modern I0L formulas (e.g., Barrett, HilLRBF) are not utilized
* Limited additional benefit when optimized modern formulas are already used

Bestused as an adjunct—not a replacement
« Complements preoperative biometry.
« Accuracy can be affected by:

+ Corneal edema

* Residualviscoelastic

* Intraocular pressure fluctuations.
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Cylinder: is: :+12.40D  LP:+21.50

Imege: Nejad M. Your
April 2024,28(4):28-3.
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Monofocal

« Single focal distance

- No accounting for corneal astigmatism
- No added depth of focus

IOL Categories

. Benefit of insurance coverage - most affordable

. Patient expectation: Glasses for all distances postoperatively

o touimens_y

N When to consider a toric IOL?
Toric IOL
e FDAapproved in 1998, increased in use mid 2000’s * Remember that Ant K is mostimportant
® Cancorrectup to~5 D at the corneal plane (IOL power 1.0- 6.0 D) * General guidelines for toric IOL - 1D of anterior K cyl
o Pros g * ~0.25D ATR drift per 10 years after the age of 50
o Compared to Limbal Relaxing Incision/Astigmatic * Consider cylinder correction earlier in ATR patients
Keratecomy:
o higher degree of axis precision
o Higher range of correction
o Many EDOF/MF IOLs come in toric \ ¥
e Cons
o Rotation
o 3-20% chance of rotation >10°
o Forevery 1° of rotation, there is a 3.3% reduction in toric
power With the Rule

Femtosecond
Easer
Assisted
Cataract
Surgery

Refractive Capsulorhexis and Toric IOL Alignment

Creates a pair of small tabs on the capsular rim guided
by iris registration to identify the intended axis

These small tabs assist surgeons in accurately aligning
toric IOL marks along the predefined axis

Capsulorhexis
« Objectives
Improve Safety
Improve Accuracy
Improve Predictability

Toric I0L

Capsular Marks
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Enhanced Monofocal

e Added~0.50 D near
o Improved distance/intermediate vision

o Noloss of contrast sensitivity

o Noglarg/halos »

“EaSier” monovision than traditional menofocal
o Does not meet FDA criteria for EDOF I0L

Tecnis Eyhance
Aspheric - contiguous change in power without diffractive rings
Not based on spherical aberration

Ray One EMV

Hydrophilic
Aspheric - positive spherical aberration for some EDOF

EnVista Aspire

Aspheric biconvex g

osterior high-order aspheric surface / )
1. Intermediate optimized central zone
2. Transition zone /
3. Base power optic — aspheric to minimize dysphotopsias

Extended Depth of Focus (EDOF)

Tecnis Symfony - 2016 (J&J)
- Diffractive IOL, foci peaks at plano and ~22 inches
1.75D)

- Peaks close enough that most patients note smooth
vision in good lighting

- Specific design reduces chromatic aberration

Vivity - 2020

- Non-diffractive 6-mm biconvex, aspheric,
wavefront-shaping optic

- Elongates focus for continuous range of vision from
infinity to ~26 inch

25

Case

67 yo female
Large shift in vision OD>0S
History of steroid inhaler use
Motivated for spec independence, ok with readers
Leaving for European Vacation in 1 month
Drives a lot - often at night

oD: -9.75-1.00 x 165 20/30

os: -4.50-1.75x170 20/25

OD:
18DC@808
HOA @4mm0.076

18DC@9L9
HOA @ 4mm0.126
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A purely refractive design based on a smooth power
profile that extends depth of focus'
Puresee \mm

o 2026 decret gl hrsionnth

o changein power rstes
st g rn ol
= Continuous power change across the optic to ith soma e vion®
extend depth of focus - no rings, diffractive
elements, or discrete transition zones

o Purely refractive IOL

MTF at 50c/mm

Aspheric monofocal Enhanced monofocal EDFI0Ls

22.0DENOQV.

PureSee - Toric = =
Tifl N

Tecnis PureSee Toric IT
(EDOF) DET
DET150
+11.50D (1.50 @ 78)
0424035 x78° (SE0.25)

Tecnis PureSee Toric It
(EDOF) DET
DET150
+12.50 D (1.50 @ 94)

0,60+ 0.42 94" (5£-039)

UCDVA: 0OD: 20/20

0S: 20/20-

0U: 20/15

UCNVA: OD: J5

0s:J5

0u:J2

29
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Mutltifocal / Trifocal Multifocal / Trifocal
« Bifocal e Panoptix -2019
» Intermediate focus at 60 cm (2.17D), near focus at 40 cm
o AcrySof Restor - 2005 (3.25D)

= First FDA approved diffractive IOL
= Near-dominant central with concentric rings
= Near powers 2.5D, 3D, and 4D

+ 88%lightallacation = Reduced contrast sensitivity
« ~50% distance, ~25% intermediate, ~25% near

+  Larger contral 4.5 mmdifractive optic = less impacted by

. angle kappa than earlier MF IOLs
o Tecnis-2009 . Panoptix PRO (release late 2025)- highest reported light
m Aspheric with concentric ring diffractive design :;‘:éae‘r'on of any trifocal I0L—and the lowest light
= Near power 2.75D, 3.25D, 4D .
» Performance independent of pupil size = Panoptic Pro-2025
Improved image quality and contrast — especially in low-
light —while maintaining trifocal visual range.
Improved light transmission
31 32
Multifocal / Trifocal Multifocal / Trifocal
Tecnis Odyssey - 2024 FineVision - 2025
- Freeform diffractive surface - designed to minimize gaps - Trifocal - Dual add powers (~+3.5 D

between near/int/dist zones

near/~+1.75 D intermediate)
- Hybrid Multifocal / EDOF

- Double-C haptics
enVista Envy - 2024

- Diffractive anterior surface, 1.2 mm central zone w/ 1.6D . NP
intermediate and 3.1D near adds - Latest version (FineVision HF) -

N X X Hydrophobic
- Consistent -0.15 micron SA profile

33 34

Defocus Curve —
EDOF vs MF

Monoclar Depth of Focus Curve st 6 Months
" P . aazoas

Simulated Bench Testing Data Actual Ciinical Data @2 _— TN Wonaf e O
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Hybrid
e Tecnis Synergy - 2021

« Diffractive

« Blend between multifocal and EDOF

Accommodating

e Crystalens - 2003 Haptics and Loops
« Flexible hinge plate haptics .
P . ome

« Pseudoaccommodation with flex of \—3
the ciliary muscle = L~

p— g
L s

9

Case

« 76yoWF
= Monofocal IOL, set for max DVA
- 0S:3+NS
. UCDVA:

- 0OD:20/20-2
- 0820/150

20/20
20/25-

- OD: Pseudophakic — done by outside surgeon ~3 years prior
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i IC-8 Apthera
o « Target-0.75
! « 3 Months Postop - Pt reports zero
= dependance on glasses except for
i ; medicine bottles
2h « 0S:-0.50-0.50x95 20/20
- 2+ lid telangiectasia, tr SPK w/ scant TF OU
° { [ B
. Curreﬁtly on cyclosporine 0.05% plus PT ATs QID UCDVA: OD: 20/20-1 0S: 20/25 OU: 20/20
- Mild macular mottling OU . 9 5 b
..What's the plan? UCNVA: OD:J10 0s:J3 Ou: J2
e e e T e
39 40
Small Aperture IOL Small Aperture IOL

e |IC8 Aphthera
o 1.36 mm aperture with 3.23 mm outer
diameter
o Indicated for patients with up to 1.50 D of
astigmatism

o Only implanted in Non-dominant eye with
refractive target -0.75 DS

= Meant to work with fellow plano
targeted eye (monofocal / monofocal
toric 10L)

« Minimizes higher order aberrations
. Radial Keratotomy (RK)
- LASIK ectasia
- Keratoconus

« Autorefraction and retinoscopy
unreliable
- Subjective refraction yields a “soft end
point”

« Patients must dilate to 7mm
- Unable to perform dilated exam through
pinhole. Peripheral retinal exam must be
done outside of 3.23 mm outer aperture
diameter

41
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Post LVC Patients

. Why are they so tricky?

. Assumptions made by current biometers:

» Corneal curvature is proportional across the entire cornea
» Ratio of anterior K curvature to posterior K curvature is normal

» Both assumptions influence the power formulas which rely on 1.3375 as
the accepted index of refraction

LVC alters cornea =¥ Lens not positi where we > ive surprise!

Adjustable IOLs - A new frontier!

« 1996 - Kraser — 3-piece |IOL with inflatable diaphragm that could be
injected postoperatively with fluid

« 1996 -Schwartz, Grubbs - Photosensitive Macromer System (early
LAL)

« 2003 - Eggleston—Mechanically adjustable IOL with samarium and
cobalt magnets

« 2019 - Light Adjustable Lens — Available in US

43

6.0 mm diameter,

Available in +4.0 D to +30.0 D

44

Light Delivery Device treatments
are painless, non-invasive,

and take approximately

90 seconds

LDD Key Features

= 365 nm UV light (non-laser)

* Spatially-patterned treatments customized
to manifest and target refractions

= Tracking system to maintain alignment

Light Treatment After Light Adjustable Lens Implantation

Digital Correction of Vision

Light Adjustable Lens Journey Timeline

The Light Adjustable Lens can be adjusted by the LDD up to three times. Additionally,
the Light Adjustable Lens receives lock-in treatment to finalize the power.

The lens adjustment process is similar to a contact lens fitting.

s Sems Seams e seom
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Custom Blended Vision

Ability to preserve y 1
binocularity while achieving = /& et \
functional near =

Stay away from ﬁ
“Monovision”

Introducing the LAL+

logmar

06 I TAL(DOF = 157D) |

A oor - e
Addition of small continuous increase in L seoor-isn]

w5 T0 w05 00 o5 a0 s 20 25 a0
central lens power relative to the LAL Defocus (D)
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Pipeline
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Hybrid Acrylic Silicon Adjustable Multifocal

News | Articles | July 11, 2026

Ophthalmology

[T announce collaboration to develop adjustable
presbyopia-correcting IOLs

Author(s) Eve Care Network Staff

Fact checked by: Martin David Harp

e . L .

light-adjustable platform, with the aim of allowing surgeons to fine-tune visual outcomes after cataract
surgery.
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Galaxy IOL

* Spiral optic = continuous range of vision from +0.5 D to0 -2.5D
* Non-diffractive = decreased glare and halo
« Targeted for US release Q4 2026

Modular / Multicomponent IOLs

« Harmoni
- Base unit that fills capsular bag with attached
secondary optic
- Theoretically, lower risk of PCO because of size
of base unit

« Precisight
- Two refractive lenses — a front and a base lens
- Front lens outside of bag

Photo crecit: Uy HS. Precisi 1oL
2024 i
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Accommodating IOLs
What we know... the pseudophakic eye

ciliary muscle
strong and

life
Exerts up to 0.065 - 0.08 N of cumulative
radial force

Lens capsule
Will become fibrotic Following cataract
surgery Capsular Bag
Diameter change of lens capsule < 0.2

mm in response to ciliary muscle
contraction/ relaxation

s e

Ideal Parameters for a Shape Changing
Accommodating IOL

- 5 or more diopters amplitude of accommodation
- Independent of capsular fibrosis

- Requires less than 0.2 mm overall diameter change
of the lens capsule to achieve full accommodation/
dis-accommodation
10 year old - Monocular defocus curve

- Requires less than 0.08 N cumulative radial force

- Accurate and consistent UCDVA

- Foldable

- In the bag placement

[rp——
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Accommodative IOLs

. JelliSee

- 8Fixed haptics to peripheral lens
capsule
= Haptic actuators designed to scar into
capsule - early models suggest
improved accommodation over time M4 microns change in diamster

provides fulldynamic range

- 7D of accommodation

- <0.2 mm diameter change needed
for fullaccommodative range

Liquid filled, flat anterior surface

Gourtsy of John Vukien,

6 months post-op extended cefocus curves Monaculr

0720

6 months postop
Group 1 =5 patients
Group 2 = 5 patients £

Monocular defocus curves

70-year-old 1-year postop e
compared to healthy 10-year-
old child

by % > b n L b

Courtesy of John Vukich, MD @sccion @ 10yearoid
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OmniVu Lens System

MODULAR DUAL LENS DESIGN
SHAPE CHANGING ACCOMMODATING ENGINE

Hydraulic multiplier design, mimics the natural dynamic
accommodation mechanism of the eye

Maintains direct contact with open capsular bag for efficient
energy transfer from ciliary muscle to the optic

W
EXCHANGEABLE FRONT OPTIC .—J\‘
Stable optic for refractive predictability 3

Addresses each patient’s prescription needs - available in
multiple powers and degrees of toricity

Opportunity for future upgrades as optic technology advances

ASCRS 2026 Data
* 29 eyes of 19 patients
* At 36 months, mean binocular acuities:
* UCDVA=20/16
*  BCDVA=20/12
* UCIVA = 20/20
¢ UCNVA=J1
* 20/32 vision over ~ 5 D of defocus
«  Only gne YAG PC required

Adoprea from »
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Accommodative IOLs

« Juvene
- Bagfilled haptic surrounding fixed
power lens with attached fluid
filled lens

- Two parts injected separately

- Ability to exchange optic if need
power change

- 2-3.5D of additional power
range

Refractive Index Shaping

« Perfect Lens

- |OL adjustment with femtosecond
laser

- Low power (below ablation level)

Laser application increases
hydrophilicity =» decreases
refractive index

Phase-wrapping algorithm used to
“shape” a thin power lens into
previously implanted 10L

sty
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LIRIC - Laser Induced Refractive Indexing

« 405 nm femtosecond laser
- Energy 100-1000x lower than ablation level
- Laser focus 5-10 micron in diameter and length

. Alteration of collagen fibril density
. Most studies have been applied to cornea

- Potential application to Contact Lenses and IOLs

Front View Side View

(Modifed Region)

Photo: Zxlonyak L Gl Vison,Accssad om Lserand Lo Ay, CRST
o A TR R ooy oy e

SpyGlass BIM-IOL

* Monofocal IOL with attached drug-
eluting pads

« Additional option in the IG pipeline
« Up to 36 months of IOP lowering

« Exploring options for treatment of:
*« AMD
* Uveitis
* Post-op care

63

Conclusion

- In 2026, there’s no such thing as a
“non-refractive” cataract surgery

- Appropriate education, diagnosis, and ——

management can salvage even the - \
unhappiest patient! g =
Anybody,got any'questions?.
- Holy Grail still proves to be elusive... —
but more to come!

gmail.com
1G: @brunsnichola
Uiz Nick Bruns OD, FAAO
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