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New hope for glaucoma patients

Scientists develop innovative way to deliver nanomedicine
to the eye that lasts months to replace daily eye drops

BY SUKI LOR

A PASSION to help people with eye llinesses, great
teamwork and complementary skills spurred three
sclentists to devise a novel way to prevent glaucoma
patients from going blind and this has won them
the President’s Technology Award this year.

The team comprises Professors Subbu Venkatraman,
and Freddy Boey, and Associate Professor Tina Wong,
from Nanyang Technological University's (NTU) School
of Materials Science and Engineering. Assoc Prof
Wong is also Senior Consultant Ophthalmologist at
the Singapore National Eye Centre and Head of the
Ocular Therapeutics and Drug Delivery Research
group at the Singapore Eye Research Institute.

They set out six years ago to find an alternative
to the daily eye drops for glaucoma patients and
developed a therapy whereby a simple and painless
injection in the eye delivers nanomedicine that is
released slowly over several months. It replaces the
need to physically apply eye drops every day.

The treatment is expected to be commercially

available in about two years, after larger-scale
clinical trials are conducted

“We are the first team in the world to produce
this device using a nano approach and the result
speaks for itself,” says Prof Boey, an entreprencur
and bioengineer.

“The history of developing products in this
particular area of nanomedicine is that it takes about
seven to 20 years to do the first human trials for
anything related to nano technology in medicine
What we did by not losing focus was to shorten
that time to about four-and-a-half years,” says Prof
Venkatraman, 2 biomaterials scientist.

“This technology is ground-breaking in
that sustained action for several months was
demonstrated with a single injection, and this will
open the door to the treatment of many other
diseases in the future,” he adds.

The business model must also work for the project
to succeed, says Prof Boey. Patients would be more
willing to get an injection in the eye if one dose lasts
up to six months.
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SINGAPORE — One team of researchers found a way of using nanotechnology to release medication
into glaucoma sufferers’ eyes over a few months, eliminating the need to apply it frequently. Another
group created an algorithm designed to recognise eye diseases even before symptoms appear.

In recognition of the medical and economic impact of their work on Singapore, the members of the
two teams were among eight research scientists and engineers who were yesterday accorded the
President’s Science and Technology Awards — the Republic’s highest scientific honours.

The President’s Technology Award (PTA) was conferred on the two teams by President Tony Tan at a
ceremony held at the Istana last night.

Two other individuals also received the President’s Science and Technology Medal (PSTM) and the
President’s Science Award (PSA) in recognition of their scientific work.

PTA recipients Professor Subbu Venkatraman, Associate Professor Tina Wong and Professor Freddy
Boey from the Nanyang Technological University (NTU) were recognised for their work in developing
a sustained drug-delivery technology to apply the anti-glaucoma medicine.

The medicine is loaded onto tiny particles, or nanoparticles, and delivered as a solution on the eye’s
surface via painless injections.

The approach overcomes the problem of glaucoma patients skipping their medication and poor drug
penetration of eye drops, said the researchers.

The other PTA-winning team comprises Professor Wong Tien Yin from the Singapore National Eye
Centre, as well as Professor Wynne Hsu and Professor Lee Mong Li from the National University of
Singapore (NUS).

Prof Wong's team developed advanced algorithms to monitor and record subtle changes to the retina
over time.

The system is designed to help doctors detect eye diseases early, even before the symptoms appear.
Said PTA committee chair Professor Quek Tong Boon of the two award-winning projects: “What
differentiated these two teams from the rest is their vision, their demonstrated potential of their work
and the potential societal and economic impact of their work.”

He added that the technologies can help prevent blindness in glaucoma patients here and also
establish Singapore as a leading eye care centre. There are about 70,000 people with glaucoma in
the Republic.

National University Health System chief executive John Wong Eu-Li, who was awarded the PSTM, was
described by the Agency for Science, Technology and Research (A*STAR) as a pioneer in the
Republic’s biomedical movement, recruiting top scientists and bringing together academic centres
from across Asia to develop treatments suitable for Asian populations.

Professor Loh Kian Ping from the NUS Department of Chemistry, who received the PSA, is a pioneer
in graphene chemistry research, contributing significantly to Singapore’s position as a world leader in
this area, said A*STAR.



Besides the PSTA awards, the Young Scientist Awards were also presented to three promising young
research scientists and engineers during last night’s ceremony.

They included NTU’s Assistant Professor Wang Qijie for his research in photonics and optoelectronics;
NTU’s Assistant Professor Zhang Baile for his work on invisibility cloaking technology; and NUS
Assistant Professor Melissa Jane Fullwood for her research on chromatin interactions — a region in
the genome — and how they affect cancer.
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The President's Science and Technology Awards were given out yesterday to Professor John Eu-Li Wong (centre), Professor
Loh Kian Ping (left, with glasses), and two teams, which comprised (from left) Professor Freddy Boey, Professor Subbu
Venkatraman, Associate Professor Tina Wang, as well as Professor Wynne Hsu, Professor Lee Mong Li and Professor
Wong Tien Yin. -- ST PHOTO: MARK CHEONG

BY CAROLYN KHEW

MORE than a decade ago, Professor John Eu-Li Wong first noticed the "same cancer behaving
differently” in Asians and Caucasians while he was studying abroad.

Prof Wong - who last night won a top science award - observed that lung cancer in the United States,
for example, was largely a "disease of smokers", with men forming the bulk of its patients. In
Singapore, however, a very large number of lung cancer patients were women in their 40s who had
never smoked before.

This intrigued Prof Wong, now chief executive of National University Health System, and led him to
set up the Cancer Therapeutics Research Group in 1997. "For the last 150 years, we have been
importing treatment solutions from the West. What happens if the cancers are different in America
and Asia?" said Prof Wong, who co-founded the group.

The group has shown major differences in the expression and treatment of common cancers between
Asian and Caucasian populations.

It also brings together academic cancer centres from Singapore, Australia and across Asia to develop
better treatments for cancers affecting mainly Asian populations.

For these and other efforts, the oncologist-haematologist was one of eight research scientists and
engineers awarded the President's Science and Technology Awards (PSTA) by President Tony Tan
Keng Yam at a ceremony held in the Istana yesterday.

"I'm just doing my job... It's a huge team effort," said Prof Wong, who was awarded the President's
Science and Technology Medal - the most prestigious award under the PSTA.


http://www.straitstimes.com/sites/straitstimes.com/files/20141105/ST_20141105_CKAWARD05UO9U_797350e.jpg

Professor Subbu Venkatraman and his team at Nanyang Technological University (NTU) and the
Singapore Eye Research Institute (Seri) received the President's Technology Award for developing an
anti-glaucoma drug that can be injected into the eye surface. The sustained-release hanomedicine
treatment lasts up to six months and is more effective than eye drops, which patients may forget to

apply.

"Conventionally, nanomedicine has been aimed mainly at cancer chemotherapy. Demonstrating its
utility for treating glaucoma is a huge breakthrough that will also open other doors," said Prof
Venkatraman, chair of NTU's School of Materials Science and Engineering.

The technology's development was largely funded by Seri through a Translational Clinical Research
Grant from the National Research Foundation.

Professor Wong Tien Yin of Seri and his National University of Singapore (NUS) team won the
President's Technology Award for ocular imaging technology used for screening and tracking the
progression of diseases such as glaucoma and stroke.

The President's Science Award went to NUS' Professor Loh Kian Ping for research on graphene
chemistry.

Three scientists under the age of 35 received the Young Scientist Award: Yale-NUS' Assistant
Professor Melissa Jane Fullwood, and NTU's Assistant Professor Wang Qijie and Assistant Professor
Zhang Baile.

Prof Zhang, 33, designed an "invisibility cloak" that can make objects and even small animals
disappear. He is working to make the cloak omni-directional and to create cloaks for different energy
forms like light and heat.

A "world-class talent base" is needed for R&D to flourish, Minister in the Prime Minister's Office S.
Iswaran said at yesterday's event. "The depth of Singapore's research talent base has been the key
to our ability to tap science, technology and innovation in growing our economy," said Mr Iswaran,
who is also Second Minister for Home Affairs and Trade & Industry.
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SINGAPORE: Eight scientists and engineers were the recipients of the President's Science and
Technology Awards at the Istana on Tuesday evening.

The awards are Singapore's highest scientific honours, given to individuals and teams for their
contributions to research and development.

The President's Science Award was presented to NUS Prof Loh Kian Ping for his breakthrough
research in graphene chemistry. Two teams from NUS and NTU receive the President's Technology
Award for their works on eye treatment technology.

The pinnacle award, the President's Science and Technology Medal, went to Prof John Wong, CEO of
the National University Health System. Prof Wong is a pioneer in Singapore's push for biomedical
science and was instrumental in shaping its development.

Prof Wong said: "I'm glad to have been able to contribute to help develop the medical school, the
NUS Yong Loo Lin School of Medicine to a school where we are able to turn out some really world-
class young doctors. Our graduates are highly sought after from all around the world and I guess I'm
very proud of all our students.

"I'm also proud of being able to help develop the cancer scene in Singapore. We are now able to
treat all cancers in Singapore and no one needs to go overseas for treatment."

Mr S. Iswaran, Minister in the Prime Minister's Office, said: "The depth of Singapore's research talent
base has been key to our ability to tap science, technology and innovation in growing our economy.
We will continue to focus on developing a strong core of Singaporean research talent through
comprehensive talent development programmes.

"Equally, the diversity of our talent ecosystem is a critical success factor for the generation of novel
approaches and insights, through the creative and vigorous exchange of ideas. Hence, even as we
grow the Singaporean core of our research talent base, we must continue to ensure that the
community of scientists and researchers remains diverse and vibrant to facilitate the cross-fertilisation
of ideas."

Mr Iswaran noted that the overall number of researchers, scientists and engineers has doubled over
the last decade. There are about 30,000 of them in both the public and private sectors ... and 70 per
cent of them are Singaporeans and Permanent Residents.



