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Age-related macular degeneration (AMD)
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Age related macular degeneration
-early stages are asymptomatic
-accumulation of debris

Normal macula Early stages of AMD-drusen and

pigmentary changes
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Age related macular degeneration
late AMD threatens vision

0002 Timer

Geographic atrophy “dry” neovascular AMD “wet”
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Age related macular degeneration (AMD)

Late stage disease results in legal blindness. <, — »
3. MELBOURNE c
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Happy 20t Anniversary
Macular Research Unit
2017

MRU: translational. Basic science to novel interventions

30 Phase 2 or 3 international intervention RCT as site PI
- 1 phase 1b/2a,
7 1IT RCT as PI
- 3 laser studies
-photodynamic therapy
-Bionic eye implant (co PI)
-post approval. Changing the way clinicians use the drug

-different indication of approved drug
AT/ THE UNIVERSITY OF P
q Eye Research
¥2:2.- MELBOURNE Australia




Eve offers a unique opportunity for
novel interventions

 Small organ, relatively isolated
— Less drug needs to be made and purified
— Less risk of systemic side effects

First medical treatment for neovascular AMD approved
2006

Anti- VEGF: now the biggest cost on PBS
Ranibizumab: monoclonal antibody fragment
Aflibercept: recombinant fusion protein of VEGF
receptor and fused Fc portion IgG
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Incidence rates of legal blindness from AMD

Incidence rate of blindness
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Figure 1: Number of initial patients and all patients treated each month from August 2007
to December 2014
Source: DHS Medicare Pharmacy Claims database, accessed April 2015



Eye offers a unique opportunity
for novel interventions

Can see what is going on directly

— Can directly see pathology, blood vessels , nerves

— Imaging the retina has become extraordinary
— testing the function is improving
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Eye offers a unique opportunity for novel

Interventions

Ophthalmology often lead the way
Gene replacement therapy

Stem cells trials

Encapsulated technology-CNTF
bionics
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Bionic Vision Australia (BVA)

a partnership of world leading Australian research institutes,

2 UNSW

TH® UNIVFRSITY OF REA SOUTH WWeal F5

o o o

The Rionic Ear Institute Centre for Eye Research Australia N |CTA
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Retinal Prosthesis: unique location, easier surgery

suprachoroidal
electrode

epi-retinal sub-retinal electrode
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Multi-discipline team .

Surgeons and
engineers in
theatre and
meetings together
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First in human device trials

Getting started is a problem

* Multiple parties, multiple institutes, universities, industry

IP issues
It is an industry trial or an investigator initiated study
Clinical trial agreements- what templates?
* Compared to new drug trials
Devices less help on regulatory front compared to drugs
Not clear what to do if a device and a drug, (delivery of drug)
Sponsor
Indemnity
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Bionic Vision Australia: Participants

e Firstin human studies need to find willing participants- ultraistic
* So when planning the protocol need to understand that hard to find patients

e Stem cell first in human study had half of the people who put their hand up end up in
placebo group to try and look at efficacy as well as safety. Waste of the few willing
people to not end up not in active arm of study

* Device; what happens when study finishes,
— who looks after the device? The company might not exist into the future
— Might be different components no longer supported

 BVA, not only were participants blind, we were giving back vision for the study, but we
were then taking out the device as only prototype. So making them blind again!
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Key to our success;

» de-risking the procedure
-extensive preclinical testing

« Exhaustive selection process
-including psychological
testing

« Afull and frank discussion
and consent process

* Fully involving the
participants in the research
process

Finalist the Eureka award
for multi-discipline teams




Bionic Vision Technologies BIONIC VISION

TECHNOLOGIES
Next Bionic eye clinical trial of 3 patients.

New fully implantable take home device
 BVT is a commercial entity with funds to help run the clinical trial
* NHMRC grant also to conduct the trial ( not sufficient funds)

e Our Institute regards the study as commercial as some funds coming from industry.

 Commercial entity regard it as a lIT so want us to sponsor and indemnity as cheaper on
costs and ethics costs

— |P contracts, CTA, costs of trial

* Researchers are ready, just want to get started- delays mean
— Competition in other restorative approaches- stem cells and gene therapy starting
— Competition for the researcher expertise — needed for other projects
— Competition for the patients- not exclusive to one study, limited resource
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ELLEX
nanosecond

A potential
“cure” for AMD




In 2RT
3ns=1m

Ellex 2RT

If 2RT laser
treatment energy =

0.000000003 seconds

33 million times shorter! than 0.1 sec

2RT laser pulse has no
time to create thermal
damage

2RT laser produces completely
different, non-thermal effects in the
RPE

100,000 Watts with every pulse!
But over 0.000000003 seconds
VERY good at producing small
bubbles (boiling) around very small
pigments.

Then 0.1sec =
CIRCUMFERENCE OF
THE EARTH

your height

500 — 1000 times less energy
than thermal laser

standard
photocoagulator
energy =

4 x height of
Empire State
building
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2RT aims to be the only treatment that slows progression to
vision loss by clearing debris

Pre laser 3 months post laser




Baseline 3 months

Guymer et al. Nanosecond-laser application in intermediate AMD: 12-month results of fundus appearance and



Outpatients at RVEEH: no place for early
disease

Patient recruitment

* Early disease is not found in a tertiary
referral hospital

 No EMR for outpatient services
* No registry of disease

* Most common cause of poor vision in
people over 50 yet we cant find them
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FRIDAY, NOVEMBER 8, 2012 gg"
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Patient recruitment

« Go to the media

« 3000 calls for all sorts of | IRACLE Seriens
disease ’ =
6 months to get back to | =t

everyone
c EEE;SE: arch Sseaa::i:g sight. Changing lives.
« Steps to be ready for next time o | ot | R | oy« | s < | s | ot
* We bSlte se |f I'eg IStratIOH The Centre for Eye Research is giving more people

living with eye disease a chance to save their sight.

¢ C rOWd SO u rCI n g R e g I Stry We conduct eye research with real-life impact; translating to better treatments, earlier

diagnosis, health education and disease prevention, and unraveling the causes of eye

“We b S i g h t” disease through genetics.

Affiliated with the University of Melbourne ‘.’

Eye researchers awarded top Australian Upcoming Events
research fellowships
July 13, 2016 Diabetic eye disease information

@goarchers from the Centre for Eye Research Australia forum
(CERA) receM®mmag bonours from the National Health and Medical August 04, 2016
Research Council (NHMR a

Read more »
_Clinical Trials web sight

D= REGISTER HERE




First patient in the world to receive
nanosecond rejuvenating laser therapy




LEAD

(Laser intervention in Early Age-related Macular Degeneration)

— 289 people, 3 years follow up (6 sites) fully recruited

— FIRST TRIAL OF NANOSECOND LASER IN AMD- slow progression to VA loss
— BUT ALSO FIRST TRIAL TO:

— NEW INCLUSION/EXCLUSION CRITERIA

— NEW ENDPOINTS
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LEAD study: all the cohort has reached 2 years

We set out to try and run the trial as if it were a big pharma trial. for
registration

Trying to do to regulatory requirements but not resourced

We employed one person to get us up and going- ethics TGA, protocols,
DSMC

But now it is the team on the cleaning data, chasing sites

Because we didn’t have enough money to pay sites properly, people were
doing for the “love of science”

So now hard to ask them to do more than they through they agreed to,
chasing up queries, photocopying data book, for validation of the laser
dose.

We are trying to keep company at arms length so we are not perceived to
have compromised the results
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Small Biotechs

* At least one company a month come to my office

* They like us because the researchers are good at what they do
 We like the concept so are keen to help

* So now what do we do?

— They want to know what pre-clinical data do they need before we
would consider doing a human trial

— Then they want to know ball park costs of the trial?

— Usually once you tell them they go away and try to find it cheaper
then come back

 We try to provide a one stop shop for eye trials but we are too small so
working to work in partnership with Neuroscience trials Australia
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Reliability of rod and cone sensitivity measurements using a

novel dark-adapted chromatic perimeter

Rose an RobynH.Guymerd Emily Caruso
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‘The dark-adapted chromatic perimeter (DACP) was designed
to measure dark-adapted retinal sensitivity with a large
dynamic range, allowing the abilit to study dark adaptation
kinetics at mu\(\p\ﬂ retinal locations simultaneously. This
study investigated the int ion reproducibilty of retinal
sensitiviies using me 505nm and 620nm stimuli in cases with
non-neovascular age-related macular degeneration (AMD)
and in subjects it norml ondus appearance.

METHODSE

inal ivities were measured in one eye of 31 AMD
nd 16 control subjects after 20 and 30 minutes of dark
adaptation. To determine the effect of learning on the test
performance, a subset of paricpants (6 cases and 14
conirls) ttended a second it eks from the initial
¥ measrements of rtinal senciiy were repeated.

‘e intra-session point wise sensitivity (PWS) coefficient of
repeatabiity (CoR) of each visit was delermined and
compared between the control and AMD group. The DACP
testing parameters are shown in Figure 1.

505 nm

Figure 1. DACP testing parameters for me: tinal sensitity
o 5050 (cyan) and 620nm (o) s
r0d - mediated sensitivty predominantly measured in rormal

= one - meclated sansiivhy prodominaniy messured i ormal oye
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‘The intra-session CoR for 620 nm stimulus did not seem to be worse

with the presence of pathology.

‘There was a slight improvement in CoR in the second visit
) When testing retinal sensitivity using rod predominantly 505 nm
stimulus, it was apparent that rod adaptation still occurring after 20
minutes of DA, even in control subjects.

e differences in mean sensitivity between the first and second test for both visits were Thers was an improvement i rd sensiiy, but nt with e cone
significant for 505 nm stimulus (p < 0.01) but not for 620 nm Stimulus (p = 0.07) in both tivity, in control and AMD groups on the first and second intra-
cases and controls. Thus the intra-session reproducibilty of the DACP was determined Session tess aer 20 minutes of DA, suggesting tht e md dark
o for e 620 simuls. The CoR o 26 cone est s ofthefrt vt ranged rom adaptation is stillon going rather than the process of lea
8 for controls and 4.10 - 12.13 dB for AMD subjects. The CoR of the second + This is an important finding when one is uvm\dsmg g ro0
 of disease severiy in clinical tr
were ot found with the broad simubis
intensiy availability on DAC
DACP is recommended to evaluate macular function in clinical use.
A % PWS CoR of DACP for the first (+ 5,09 dB) and second (+ 4.43 d8)
intra-session tests in AMD group, which were similar with other
microperimeters, such as Nidek MPL1 (+ 5.56 dB)! and MAIA (& 4.37
dBy?

1. Chen FK, Patel P
Variabilty of Microperimetry Using th
Diseas

Ahalmclogy) ThetUniversbielboume;Melbourne Vitoria Australatt

Retinal Thresholds

Figure 2. Testing protocal for the first visit and second visttested 4 2 weeks afer

Coniols an fom 202 - 1042 48 for AMD chees ensitity as
of the data points. The PWS CoR for control and AMD

Invest Ophth Vis Sci. 2009;

6472
Ayton LN, Guymer RH, Luu CD. Intrasession Test-Retest Variabil

W
of Microperimetry in Age-Related Macular Degeneration. Invest Ophih Vis
Soi. 2013:54(12):7378-8¢
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Launch of the International Task Force ‘

Aim: agreed testing protocols for restorative
Interventions

SARVO

The Association for Research
in Vision and Ophthalmology

rch




International Classification of Atrophy meeting:
-agree on our endpoints for the laser study
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Clinical trial setting: ideally looks professional. .

Dream is an Academic Eye Centre but current reality is ...




Ha PPY patients- but we could do so much more if properly

resourced




