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• Wet AMD

• Dry AMD

Age Related Macular Degeneration

• Dysregulation in the complement, lipid, angiogenic, 
inflammatory, and extracellular matrix pathways implicated 
AMD pathogenesis.

• 50 + genetic susceptibility loci (CFH and ARMS2)

0.2% of people aged 55-64
13% of people aged over 85

P Mitchell et al. Lancet 2018.
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Peter K. Kaiser. Retina Today 20190

Wet AMD Treatments
Four agents currently available 
Over 40 in the pipeline

• Ranibizumab (Lucentis)
• Aflibercept (Eylea)
• Bevacizumab (Avastin)

• Brolucizumab (Beovu!!!!!)

Phase 3
• DARPin abicipar pegol
• Faricimab
• Port Delivery System 
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Wet AMD Treatments
Four agents currently available 
Over 40 in the pipeline

• Ranibizumab (Lucentis)
• Aflibercept (Eylea)
• Bevacizumab (Avastin)

• Brolucizumab (Beovu!!!!!)

Brolucizumab
• Rozimab
• RoziVu
• BuellerVu
• BlabZu
• MabMyVu
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• Optical options

• Digital/Augmented Reality options

• Biological options 
• laser therapy

• Bionic Eye/Optogenetic

• Dietary/Environmental 
• Smoking 

• high-dose zinc and antioxidant vitamin 
supplements

Dry AMD Treatments
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AMD Treatments

• Wet AMD

• Dry AMD

Neovascular Therapy
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• Implantable miniature telescope (IMT)

• Over 1000 papers on IMT

• No RCT or quasi-RCT

• One ongoing RCT

• Magnification 2.2X, 3.0X

• Monocular implantation

• Peripheral vision lost in implanted eye

• Patient preference to determine eye

• Long term results limited

• Uptake very low

• More complex surgery and non reversible 

Optical options
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• Digital magnification up to 14X

• Contrast/colour enhancement

• Augmented reality overlay

• Text to speech

• Object/face recognition

• Price $3000-6000

Digital/Augmented Reality options

MyEye2: Orcam NuEyes Pro 

AceSight eSight 
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• Bionic Eye

• Optogenetic

• bestowing light sensitivity to             
non-photoreceptor retinal cells

Dry AMD Treatments

Argus II

Epi-Ret III

Pixium
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• Biological options 



Dimitri Yellachich
Vitreoretinal Surgeon

Dry AMD Treatments

Being trialed in mitochondrial diseases. 
Promotes mitochondrial function 
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Photomodulation 670nm light
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Currently running Phase III trial 
for Mac Tel
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Decrease retinal amyloid and 
complement (C3) on photoreceptors 
and outer retinal layers 
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Chichagova et al. Eye 2018.

• indefinite self-renewal ability
• capacity to give rise to any adult 

somatic cell type
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Circa 2002: DYellachich. Stanford University
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Dry AMD Treatments

Da Cruz et al. Nat Bioth 2016.

• indefinite self-renewal ability
• capacity to give rise to any adult 

somatic cell type

hESC-RPE monolayer on a synthetic basement membrane and 
delivering the patch into the subretinal space (zero age old cells)
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• Optical options

• Digital/Augmented Reality options

• Biological options 

• laser therapy

Dry AMD Treatments



Dimitri Yellachich
Vitreoretinal Surgeon

Characteristics of 2RT®

Retinal Rejuvenation

Roider J. et al. Response of the retinal pigment epithelium to selective photocoagulation. Arch Ophthalmol. 110:1786–1792 (1992).
Roider J. et al. Therapeutical range of repetitive ns laser exposures in selective RPE photocoagulation. Graefes Arch Clin Exp
Opthalmol. 236:213–219 (1998).
Brinkmann R. et al. Subthreshold (retinal pigment epithelium) photocoagulation in macular diseases: a pilot studyLasers Surg. Med. 
27:451-464 (2000)

Laser energy is confined to the RPE cell by 
targeting intracellular organelle melanosome. 

Creates microbubbles within the RPE cell which causes 
intracellular cavitation without collateral damage to 
surrounding cells.

Non-thermal.

532nm wavelength nanosecond laser pulse –
completely different laser tissue interaction than retinal 
photocoagulation.
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2RT® ― A NOVEL LASER PROFILE

Guymer RH, Brassington KH, Dimitrov P, et al. Nanosecond-laser application in intermediate AMD – 12-month results of fundus appearance and macular function. 
Clin Experiment Ophthalmol. 42(5):466-79 (2014).

CW thermal photocoagulation has an extremely long duration and extremely high thermal exposure.

CW thermal photocoagulator
Destruction of the photoreceptor 
layer and collateral damage 
resulting from thermal laser 
exposure.
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2RT®

Preservation of the photoreceptor 
layer at the clinical dose (0.3 mJ).
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2RT® DOES NOT CAUSE THERMAL 
DAMAGE

Wood et al. Nanosecond Pulse Lasers for Retinal Applications, Lasers Surg Med, 43(6), 499-510 (2011).

2RT® selectively targets the RPE without resulting in the thermal damage inherent of conventional CW thermal photocoagulation.

Photocoagulation
Porcine RPE

Photocoagulation
Apposed neuroretina

2RT®

Porcine RPE
2RT®

Apposed neuroretina

RPE cells are ‘welded’ onto neuroretina, with blanching point 
(visible effect threshold 13.0 mJ). Damage to sensory retina is 
apparent and as dose is increased, area of damage expands.

No ablation of surrounding RPE cells with no damage to 
photoreceptors. Blanching point (visible effect threshold 16.0 mJ) 
used as energy reference for clinical dose then stepped back



Dimitri Yellachich
Vitreoretinal Surgeon

RETINA INTEGRITY AFTER 2RT®

Wood et al. Nanosecond Pulse Lasers for Retinal Applications, Lasers Surg Med, 43(6), 499-510 (2011).

Transverse histology subsequent to thermal CW laser in human eye demonstrates destruction of the sensory layer overlying 
the RPE. In contrast, the integrity of the outer and inner retina remains intact following treatment with 2RT®.

CW thermal photocoagulation 2RT® at clinical dose (0.3 mJ)



The nanosecond pulse enables it to achieve the desired 
therapeutic effect without causing collateral damage.

What is a nanosecond 
pulse?

Only 10-40% of cells in the spot are randomly raised above 
damage threshold, causing them to degenerate.

2RT® at 36mJ/cm2

to ablate selective 
individual RPE cells.

2RT® energy beam 
profile – a very 
specific proportion 
of RPE cells are 
subject to apoptotic 
energy threshold.

Cell death 
energy 
threshold

Image courtesy of Professor Erica L. Fletcher MScOptom, PhD,Department of Anatomy and Neuroscience, 
The University of Melbourne, Australia.
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2RT® WOUND HEALING MECHANISM
wound healing mechanism without necrosis or injury. Live mouse cells

5 hours post-treatment
Selective cell death (TUNEL labelling-red) 
is noted.

7 days post-treatment
Increase in cell volume is clearly visible.

1 month post-treatment
Almost complete healing of the RPE.

Image courtesy of Professor Erica L. Fletcher MScOptom, PhD,Department of Anatomy and Neuroscience, The University of Melbourne, Australia.
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2RT® wound healing mechanism

Treatment spot placement 1 month post treatment with 2RT® Proliferation of new RPE cells at the 
laser boundary. 

2RT® has been shown to induce a positive wound healing effect in human histology. 
Six laser spots were applied superior to the macula at the clinical dose (0.3 mJ) (B); six laser spots were applied inferior to the macula at the 
suprathreshold dose (0.6 mJ) (C and corresponding arrows). One month following 2RT® the eye was exenterated eye (due to malignant lid cancer). 

Image courtesy of Professor Erica L. Fletcher MScOptom, PhD,Department of Anatomy and Neuroscience, The University of Melbourne, Australia.
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AMD Treatments

Thank You

Brolucizumab (Beovu!!!!)

1. Rozimab
2. RoziVu
3. BuellerVu
4. BlabZu
5. MabMyVu


