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SERI at Academia: STRONG CORE RESEARCH SUPPORT PLATFORMS 

5 Shared Core Platform Technologies

=  Translational Research Focus + Tangible Outcomes

=  Clinical Utility + Economic Value Capture

Basic 
Sciences/ 

Laboratory 
Platform

Pre-Clinical 
Animal 
Model 

Platform

Clinical 
Research 
Platform

Population 
Health Platform

Technology 
Development & 

Commercialization 
Platform



“Best in Asia, 
Second Worldwide”

Singapore has been 
ranked second 

globally and first in 
Asia Pacific for both 

the quantity and 
quality of our eye 

research. 

3,405
scientific papers 

published 1,603
studies on all 
aspects of eye 

research

S$309
million in 

competitive 
grant funding 

secured

506
national and 
international 

awards

16
research 
groups

Focusing on 
the Figures

196
researchers, 

doctors, clinicians, 
clinician scientists 

and 
administrators 

123
patents filed

195
Masters, PhD, 
post-doctoral 

students

18
clinician 
scientists 17

MD-PhDs

53
principal 

investigators

40
PhD 

scientists

Data as of end Dec 2018

SERI RESEARCH HIGHLIGHTS & ACHIEVEMENTS



Therapeutics

Software

Devices

Diagnostics

Concept
(Discovery)

Proof of Concept
(Early pre-clinical)

Prototype
(Late pre-clinical)

Industry Validation
(Human Trials)

MyopiaGlaucomaCornea RetinaCataract

Beyond EyeOcular surface Group of technologies

Stage of 
Development

Other Eye 
conditions

Commercial success

RESEARCH TRANSLATED INTO SERI TECHNOLOGIES ( AS OF 14 MAY 2018)

Antifungal 
compounds

Antimicrobial
coating for 
implants 

Drug delivery 
platforms

MyopineTM: Atropine for 
myopia  prevention/ 

retardation

Antimicrobial and drug 
Design platforms

Anti-angio drug

Light therapy
for myopia

LensGun

Ocular injection 
and biopsy 

Endothelial cell 
culture methods

Endoglide Lenticular storage 
and re-implantation

Pupil 
expander

Angle 
Prop

Cataract 
surgical 
devices

DMEK surgical 
devices

Hand 
Sanitizer

Corneal Transplant technology  

Eye drop 
applicator

Point of care  
diagnostics  

Device for 
diplopia

Raman for 
eye infection Pupillometer

AI (Retina and Glaucoma 
screening, grading  and diagnosis)  

Smart Device 
Eye Health

Wearable 
Visual 

assessment 
tool

Educational 
Simulator

Nurses 
workflow 
simulator

MINT

GONIOPEN

Quality of Life Assessment Software

Glaucoma 
management 

simulator

K-Pro coating 

SELENA

1

DR Image 
Capture site

Ophthalmologist

2

3

3



ECONOMIC RETURNS FROM SINGAPORE’S INVESTMENT IN EYE RESEARCHFINAL CURTAIN CALL: TCR TRIOS & EYESITE: A DECADE OF GREAT SCIENCE & ACHIEVEMENTS

Comments by SAB:

 The overall achievements of the EyeSITe TCR Flagship Programme at SERI

were impressive and impactful.

 By any of the NMRC-aligned objective measures, this TCR EyeSITe Flagship

Programme has been an outstanding success.
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LIST OF ACHIEVEMENTS (TRIOS & EYESITE)

Performance Indicators TRIOS EYESITE

Capability 
indicators 

Training R&D 

manpower for 
industry* 

PhD students trained 6 5

Post-doctoral 18 15

Developing 

long term R&D 
capability

Joint programs/projects with local 
/international universities

20 19

Clinical trials 8 3

Patents filed 24 48

Patents granted 2 3

Patents commercialized 2 3

Number of competitive research grants 
received

25 19

Papers published in international journals* 142 163

Presentations at international conferences 201 135

Number of projects with industry 19 11

Industry funding ($ in mil) $3.01M $8.44M

Industry support received in-kind 
($ in mil)

$1.1M $14.56M

Performance Indicators TRIOS EYESITE

Industry 

Relevance 
Indicators

R&D 
collaboration

Revenue from royalties and 
licensing agreements

$0.114M $0.816M

Spin-off companies 
registered

2 0

Outcomes New products or processes 
commercialized

2 3



SANTEN-SERI OPEN INNOVATION CENTER (SONIC)  

S$37 Million Santen-

SERI Open Innovation 

Center (SONIC), 

jointly funded by 

A*STAR IAF-ICP grant 

and Santen

Santen-SERI FIM 

RCT on a new 

formulation of a 

patented Atropine gel 

for myopia –

completion by year 

end

TRIOS and 

EyeSITE TCRs



COMMERCIALIZATION SUCCESS – FIRST SPIN OFF FROM TCR- TRIOS

 Spin off: SinSa Laboratories Inc. (Founded in 2014)

 Product: New Class of bioengineered antibiotics aimed at global Superbugs.

 Located in Karolinska Incubator – preparing for IPO in Stockholm

TRIOS TCR

Prof Roger Beuerman



COMMERCIALIZATION SUCCESS – 2ND SPIN OFF FROM TCR- TRIOS

 Spin off: Peregrine Ophthalmic Pte. Ltd. 

(Founded in 2013 and based in 

Singapore)

 Product: Liposomal latanoprost. The  

first nanomedicine product in 

ophthalmology. For the treatment of 

glaucoma. 

 License: Joint patent from SERI and 

NTU
Assoc Prof Tina Wong
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PLANO: OUR THIRD SPIN-OFF & FIRST START-UP ARISING FROM THE SNEC-SERI INCUBATOR 

• Establishment of third spin off for SERI-SNEC, the first

start-up company from the SERI-SNEC Ophthalmic

Technologies Incubator

• plano is an innovative parental management application that

aims to encourage healthy and safe smart device (phone

and tablet) use in children worldwide

• Investment: Raised SGD 1 million from Singapore based

angle investor

• Award winning app: 1 gold and 2 silver medals at Mob-Ex

Awards 2018; 1 gold medal at the MARKies Awards 2018;

• Partnership: partner widely with local industry players and

agencies incl. HPB, WRS, M1, etc

Managing smart device use and 

myopia in children worldwide



COMMERCIALIZATION SUCCESS – LICENSING DEALS FOR MYOPINE™ & SELENA

Licensed & in use (named patient basis)

Licensed (in the process of getting regulatory approval) 

License negotiation in progress

SELENA

1

DR Image 
Capture site

Ophthalmologist

2

3

3

Commercialization and real clinical use 

 Side-by-side clinical validation 

 Integration into SiDRP, the Singapore national DR 

screening program

 Licensed to Imaging MNC, covering major markets 

globally (20 countries);

 Received further commercial interests from multiple 

private entities for licensing SELENA and SELENA 

“plus”;

 Exploring opportunities for spinning off a start up 

company

Myopine™: Low Dose Atropine for Retardation of 

Pediatric Myopia Development 

Italy
China

Japan

Singapore

Malaysia

Vietnam
Thailand

Philippines

Hong Kong

Netherlands

Portugal

Indonesia

Australia

Myanmar

Cambodia

Laos

South Korea

Germany

Austria

Switzerland

SELENA: AI-based Retinal Image Analysis for 

DR Screening

EyeSITE TCR



…CLINICAL IMPACT OF OUR TRANSLATIONAL RESEARCH

Corneal 

Blindness Myopia



A Paradigm Shift in Corneal Transplantation 

- away from Penetrating Keratoplasty

Penetrating Keratoplasty

(PK)

• Conventional full-thickness 

corneal replacement

• Sutures needed

• Rejection rate  - 15%

The Lancet

Descemets Stripping Automated 

Endothelial  Keratoplasty

(DSAEK)

• Sutureless, keyhole op

• Better visual quality

• Lower rejection rate  - 8%

Descemets Membrane 

Endothelial  Keratoplasty

(DMEK)

• Best visual quality

• Lowest rejection rate  - 2%

PK

Predescemetic DALK

Descemetic DALK

DSAEK

DMEK

Tan DT, Dart JK, Holland EJ, Kinoshita S.  

Corneal Transplantation.  Lancet 2012 May 

5:379 (9827):1749-61



The “ship in the bottle” challenge in DSAEK:

Inserting a 9mm donor through a 4mm incision

Key Surgical Challenge:

How can we get a thin (150um) donor tissue, which measures 8-9mm in diameter, through a 4mm opening, without 

touching or damaging the inner endothelial cell monolayer?

Corneal endothelial monolayerOriginal Taco Folding technique –

damaging to tissue (West)
Tan EndoGlide Device – more surgical 

control, less tissue damage



Performing DSAEK using the 

Tan EndoGlide (Network Medical, UK)

 Designed at SERI, specifically for Asian eyes, made in the 

UK by Network Medical Products

 Launched in 2009, FDA Class 1 device, CE Mark

 Designed for Asian eyes – more challenging, smaller eyes

 EndoGlide Ultrathin (UT) launched in 2012 – replaced the 

EndoGlide Classic version

Am J Ophthalmol 2011;151:223-232.

Am J Ophthalmol. 2013 156:773-779 

Cornea. 2013 Aug Vol 32:8:  1063-1068

Full donor control

Control of AC dynamics 

– closed chamber 

Protection of Endothelium

Key Deliverable:  better control of donor, and the AC

 EndoGlide (n=22) versus Busin Glide (n=30

 6 month endothelial cell loss:

EndoGlide:    17.7%*

Busin Glide:  39.8%*  (p=0.001)

“The EndoGlide is a better option for donor 

insertion in DSEK than the Busin Glide, 

because it results in higher endothelial cell 

counts at 6 mths after surgery”

* after 8% correction for organ culture

Gangwani, Obi, Hollick.  Am J Ophthalmol 2012;153:38-43.

Tan EndoGlide

Ultrathin 

Version #2:

Replaces first 

version

Used for normal 

thickeness and 

ultrathin 

DSAEK



Price DSEK
Terry DSEK

Price MO, Price JW. DSEK five-year graft survival and endothelial cell loss. Ophthalmol 2008;115:857

89% Fuchs, 11% PBK
100% Fuchs

Terry MA, Shamie N, Straiko MD, Friend DJ.  Davis-Boozer D.  The relationship between donor tissue 

storage time and donor endothelial survival. Ophthalmol 2011;118:36

57% Fuchs, 43% PBK

3 Year Results with the EndoGlide



DSAEK results from Corneal Transplant Registry Data:  Australia, UK, Singapore

Coster DJ, Lowe MT, Keane MC, Williams KA; for the Australian 

Corneal Graft Registry Contributors.  A comparison of lamellar and 

penetrating keratoplasty outcomes.  A registry study.  

Ophthalmology 2014;121:979-87

UK and Australian Graft Registry results showed that DSAEK, mostly with the standard taco 

technique, had poorer graft survival compared to conventional penetrating keratoplasty, citing 

learning curve issues  

Greenrod EB, Jones MNA, Kaye SB, Larkin DFP.  Centre and 

surgeon effect on outcomes of endothelial keratoplasty versus 

penetrating keratoplasty in the UK.  Am J Ophthalmol

2014;158:957-066

Australian Corneal Graft Registry (ACGR) UK Corneal Graft Registry (UK OTAG)

Our DSAEK results using the Tan EndoGlide

shows signicant improved graft survival 

compared to conventional PK

Ang M, Mehta JS, Lim F, Bose S, Htoon HM, Tan D. Endothelial 

cell loss and graft survival after DSAEK and PK.  

Ophthalmology 2012;119:2239-44

Singapore Corneal Graft Registry (SCGR)

PK

DSAEK

PK

DSAEK



The New Surgical Challenge of DMEK - Adapting and Innovating 

Major surgical challenges in DMEK: 

• DMEK is better than DSAEK – less rejection (8% v 2%), better visual quality

• Original Western surgical technique – very basic – injecting the donor and trying to unscroll it in an uncontrolled manner

• Major surgical challenge – less than 6% of corneal surgeons have converted to DMEK

Mark Terry

The SNEC/SERI approach:  Adapting the EndoGlide DSAEK technique to perform DMEK surgery…



Evolution of the EndoGlide Series – a Decade of Innovation 

1.  EndoGlide Classic
(Conventional DSAEK -150um)

2.  EndoGlide Ultrathin
(Ultrathin DSAEK <100um)

Coiling Saddle for thinner tissue

3. DMEK 

EndoGlide

(E-DMEK)

Thinnest tissue (DM), 

smallest wound size

EndoGlides are now been used in 31 countries



EndoGlide DMEK:  Clinical Results (n=70)Pre-Op

Post-Op



SCTS Graft Survival between PK, DSAEK and DMEK:  Less is MORE…

Year 

1

Year 

2

Year 

3

Year 

4

Year 

5

PK 91.7% 78.1% 68.6% 61.6% 54.6%

DSEK 95.6% 90.9% 86.8% 82.7% 78.4%

DME

K

97.3% 97.3% 97.3% 97.3% 97.3%

• 944 corneal grafts:     405 PKs

423 DSAEKs

116 DMEKs

5 yrs

DMEK

DSAEK

PK

15 yrs10 yrs



Treatment with atropine eyedrops slows myopia progression by 60%  
clinically used in myopic children

TACKLING THE MYOPIA EPIDEMIC WITH ATROPINE



SERI’s 5 RCTs on Myopia Progression – over 20 yrs of Clinic Trials 

SERI has conducted 5 RCTs on myopia progression in children, 

spanning 2 decades, and involving 1,897 children:

Am J Ophthalmol July 2003;82-901.  RGP contact lens RCT – 428 children, 2 year study: no effect

2.  PAL spectacles RCT – 314 children, 3 year study: no effect

Ophthalmology 2005;112:84-913.  Pirenzepine gel RCT – 353 children, 1 year study: a positive effect:  but 

some side-effects – Novartis dropped the drug 

Ophthalmology 2006;113:2285–2291

Ophthalmology 2012;119:347–354

4. ATOM1 RCT – 1% atropine v placebo, 400 children over 3 years

5. ATOM2 RCT – 0.5% vs 0.1% vs 0.01% atropine, 400 children over 5 years



ATOM1

• RCT to assess the safety and efficacy of 1% atropine eyedrops in controlling 

myopia progression in children – 1991 t0 2004

• 400 children, with placebo arm

• 3 year study:  2 years of treatment, 1 wash-out year

Ophthalmology 2006;113:2285–2291

p<0.0001

Cessation of 

treatment

Results

• 77% reduction in mean progression of myopia

• but upon cessation: significant rebound of myopia 

progression

• Side-effects – pupil dilatation, loss of accommodation



ATOM2 – lower concentrations

• Comparing safety and efficacy of 3 lower doses 

of atropine

• double-masked RCT, 2006 to 2012

• 400 children

• Randomized: 0.5% (n=161)

0.1% (n=155)

0.01% (n=84)

• 5 year study:  

Treatment phase 1:  2 years of treatment

Chia A, Chua WH, Cheung YB, Wong WL, Lingham A, Fong A, Tan D. Atropine for the 

treatment of childhood myopia: safety and efficacy of 0.5%, 0.1%, and 0.01% doses 

(Atropine for the Treatment of Myopia 2). Ophthalmology 2012;119(2):347-54. 

Treatment phase 2:  Year 3:  wash-out year

Treatment phase 3:  Year 4,5: continuing 

progressors restarted on treatment with one 

dosage

Chia A, Chua WH, Wen L, Fong A, Goon YY, Tan D. Atropine for the treatment of 

childhood myopia: Changes after stopping Atropine 0.01%, 0.1% and 0.5%.  Am J 

Ophthalmol 2014;157:451-457

Chia A, Chua WH, Wen L, et al. Atropine for the treatment of childhood myopia: changes 

after stopping atropine 0.01%, 0.1% and 0.5%. Am J Ophthalmol. 2014;157:451e457.e1.
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Cessation of treatment

Myopia slowed by 80% (A1.0), 
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(A0.01) at 24m

ATOM1 1% atropine

ATOM1 Placebo

ATOM2 doses

0.1%

0.5%

0.01%

ATOM1 (3 year) and ATOM2 (5 year) data – Refraction Change
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Change in SE 

(-1.38D) signif less 

in A0.01 at 5 yr

Cessation of treatment

ATOM1 (3 year) and ATOM2 (5 year) data – Refraction Change

Same -1.4D increase in 

placebo group at 2.5 yr 

P<0.001

P-0.003

Greater rebound with the higher atropine 

concentrations

24% (A0.01), 59% (A0.1) and 68% (A0.5) had 

progressed > 0.5D in washout and were restarted 

on A 0.01%

Safety:

Dose-related side-effects

0.01% had no clinically 

significant pupil dilation or 

loss of accommodation



Network Meta-analysis of Myopia 

Control Therapies

Huang et al.  Ophthalmol 2016;123:697-708

Refractive Change Eyeball Length Change



• In 2014, we launched Myopine™:  0.01% 

atropine eyedrops manufactured in a certified 

GMP and PIC/S certified pharmaceutical 

company in Malaysia

• Myopine approved for clinical use by Ministry 

of Health on a named patient basis 

• Myopine also approved for clinical use under 

exemption status in Japan

• Under our Santen-SERI SONIC 

collaboration we have patented a new gel 

formulation of low-dose atropine – FIM 

RCT to be completed this year

Italy
China

Japan

Singapore

Malaysia

Vietnam
Thailand

Philippines

Hong Kong

Netherlands

Portugal

Indonesia

Australia

Myanmar

Cambodia

Laos

South Korea

Germany

Austria

Switzerland

Licensed & in use (named patient basis)

Licensed (in the process of getting regulatory approval) 

License negotiation in progress

Commercialization: Atropine 0.01% Eyedrops:  Myopine™



The earlier the age of onset, 

the higher the myopia…
Current Trial...

• Almost 90% of Singapore schoolchildren will end up myopic

• We can safely predict that 5 year old children, who are between +1.0D 

to -0.49D, will become myopic, and soon.. we call these children Pre-

Myopes

The Use of Atropine in the PREVENTION

or Delay of onset of MyopiaATOM 3

ATOM3 is a double-blind randomized placebo-controlled clinical trial to 

evaluate the use of atropine 0.01% in the prevention and control of 

myopia

Our Study Hypothesis : 0.01% atropine eyedrops, given to children just 

prior to developing myopia, may either PREVENT or DELAY the onset of 

myopia

• Inclusion criteria:  5-9 yrs old,Pre-myopic children, at least one parent with myopia

• Randomized to receive 0.01% atropine or placebo drops for 2.5 yrs, washout period of 1 yr

• ATOM 3 initiated in June 2017

• Younger age of onset associated with higher 

degrees of myopia – higher SE and longer ALs

• Age of onset was the most important predictor for high 

myopia 

Chua S, Sabayanagam S, Cheung Y, Chia A, Valenzuela R, Tan D, T Wong, 

Ching C, Saw S.  Ophthalmic Physiol Opt 2016;36:388-392



SERI – JJVC $28M JOINT RESEARCH PROGRAMME IN MYOPIA

Global leadership in tackling the growing myopia epidemic in

Asia, its causes, prevention and possible treatments through

multidisciplinary research and data analytics focusing on:

• Myopia pathogenesis

• Disease management to prevent the onset and progression of

myopia

• Developing novel therapies and interventions to

prevent/slow/stop the disease by enhancing myopia control and

treatment.
Development 

of a broad 
clinical 

development 
plan including a 

number of 
clinical studies 

aimed at testing 
at least three 

products with a 
view to bringing 
these to market

SERI – JJVC 

Joint Research 

Programme IN 

Myopia

To be jointly 

funded by an 

ASTAR IAF-ICP 

grant and JJVC



Thank you for your attention…

Singapore Eye 

Research Institute

E y e S U R G E R Y

a n d I N N O V A T I V E

T e C H N O L O G I E S


