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• 1. Marketscope Refractive Surgery Report 2021. 2. 
https://laservisioneyecentre.co.uk/laser-eye-surgery/smile/. 
Accessed June 2023
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Femtosecond Laser Overview



ELITA LASER PARAMETERS
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WEIGHT 227 kg VISUMAX 500: 870 kg
VISUMAX 800: 520 kg

215 kg < 275 kg

REPETITION RATE 10 MHz VISUMAX 500: 500 kHz
VISUMAX 800: 2 MHz

Up to 20 MHz Up to 4 MHz

ENERGY PER PULSE 40-90 nJ 110-150 nJ < 100 nJ 75-135 nJ

TISSUE-BRIDGE FREE 
LENTICULE

Yes No No No

LASER PATTERN Radial with fast blanking Centripetal/centrifugal Spiral raster Arc segments-centrifugal/centrifugal

LENTICULE SHAPE Biconvex Plano convex Plano convex Plano convex

Lenticule Removal Competitive Summary
Laser and Lenticule Characteristics9, 10, 15, 19, 23
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Lenticule Removal Competitive Summary

FEMTOSECOND LASER ELITA™ VISUMAX 500
VISUMAX 800

FEMTO Z8 NEO
FEMTO LDV Z8

ATOS ®

LENTICULE 
EXTRACTION

SILK™ SMILE ®

SMILE ®  pro
CLEAR SmartSight

GLOBAL CLEARANCE FDA 510(k) Clearance (Flap Only)
CE Mark Approval

FDA Approval
CE Mark Approval

CE Mark Approval CE Mark Approval

LENTICULE LAUNCH 2023 2011 2019 2019

COMMERCIAL 
TREATMENTS

Limited Market Release 6 million 400+ 700+

LENTICULE CUTTING 
TIME 

~ 16s VISUMAX 800: 8 – 10s 60s 30s

MYOPIC TREATMENT 
RANGE (D)

Sphere: 0.0 to -12.0
Cylinder: 0.0 to - 6.0

 Sum of sphere and cylinder between 
-1.00 D and -12.00 D (using minus 

cylinder convention)

Sphere: −0.5 to −10.0
Cylinder: 0 to −5.0

Spherical Equivalent: −0.5 to −12.5

Sphere: −0.5 to −10.0
Cylinder: 0 to −5.0

Spherical Equivalent: -0.5 to −12.51

Sphere: −0.5 to −12.0
Cylinder: 0 to −6.0

Spherical Equivalent: −0.5 to −14

HYPEROPIA In development Under regulatory review, mixed clinical 
data

No information No information

At A Glance9, 10, 15, 19, 23

However the ease of lenticular dissection compensates for the 6 

seconds difference in lenticular creation

Faster lenticule  creation decreases incidence of suction loss
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WEIGHT 227 kg VISUMAX 500: 870 kg
VISUMAX 800: 520 kg

215 kg < 275 kg

REPETITION RATE 10 MHz VISUMAX 500: 500 kHz
VISUMAX 800: 2 MHz

Up to 20 MHz Up to 4 MHz

ENERGY PER PULSE 40-90 nJ 110-150 nJ < 100 nJ 75-135 nJ

TISSUE-BRIDGE FREE 
LENTICULE

Yes No No No

LASER PATTERN Radial with fast blanking Centripetal/centrifugal Spiral raster Arc segments-centrifugal/centrifugal

LENTICULE SHAPE Biconvex Plano convex Plano convex Plano convex

Lenticule Removal Competitive Summary
Laser and Lenticule Characteristics9, 10, 15, 19, 23

Increasing Laser Pulse Energy = Increase Total LASER Load

Increase Photodisruption Effect = Increase Light Backscatter

SILK Has Least Energy To have an Almost No Dissection of the 

Lenticule
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Easy and smooth lenticule removal

1. DOF2023RF4003 – ELITA™ femtosecond laser SILK™ procedure long term safety and effectiveness – Subset of Phase 3 data (India sites only).
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Dissection definition:

Mild = <50% of the lenticule needed dissection

Moderate = 50-75% of the lenticule needed dissection

Minimal tissue dissection and disruption leads 

to fast visual recovery and excellent quality of 

vision

of cases required 

little to no 

dissection

91%





ELITA  LENTICULE GEOMETRY

SUBMICRON OR

ZERO SPOT SEPERATION FOR 

SMOOTH INTERFACE



Very Smooth Interface of Dissection



SILK  LENTICULE GEOMETRY



Courtesy of Dr Rohit 

Shetty, Dr Pooja Khamar 

and the research team 

at Narayana Nethralaya

Microdistortions



Smoother Interface = Less Diffraction of Light 

Rapid Recovery + Higher Visual Quality

SILK Lenticule Is Biconvex

Less induction of Spherical Aberrations and HOA



SILK VS CLEAR LENTICULAR GEOMETRY



LENTICULE  EDGE GEOMETRY



Distribution of increasing Myopic Correction in 
the Lenticule 



Lenticule Design And Corneal Nerves

Preserve More Peripheral Corneal Nerve Fibers = Less Dry Eye

More Biomechanical Stability
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Lenticule Removal Competitive Summary

APPLANATION Flat Curved Flat Curved

AUTOMATIC PUPIL 
DETECTION

No Yes Yes Yes

CYCLOTORSION 
COMPENSATION

Yes
Manual, post-docking

Yes
Manual*

Yes
Automatic

Yes
Manual

CENTRATION
ADJUSTMENTS

Yes
Manual, post-docking

Pupil detection guided Pupil detection guided Pupil detection guided

POST-DOCKING 
ADJUSTMENTS

Centration and Cyclotorsion Cyclotorsion Centration and Cyclotorsion Cyclotorsion

CONNECTED OR No ZEISS Refractive Workplace No information No information

VIDEO RECORDING No Yes No information No information

Additional Features 9, 10, 15, 19, 23

*Automated method dependent on IOLMaster iris registration to be released soon as a software upgrade



• MORE STABLE

• LESS SUCTION LOSS

• MORE SUBCONJUNCTIVAL HGE

Two pieces of patient interface

Scleral suction

IOP rise 50 mmhg (higher than curved 

cones)



Applanating Patient Interface Allows

Repositioning the lenticule 
manually after docking

Compensation for 
cyclotorsion on presurgical 
corneal marking



Radial Laser Pattern
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ELITA™ SILK™

Smooth Incision Lenticular Keratomileusis

Figure 6: Johnson & Johnson Vision’s ELITA™

Weaknesses

✕Not mobile
✕Lacks built-in microscope  or bed 
✕Limited procedure applications 

(ring, Keratoplasty and cataract)
✕No automated post-docking 

centration and cyclotorsion
✕More difÏcult docking 
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