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OUR
MISSION »

The Agency for Science, Technology and Research (A*STAR)
drives mission-oriented research that advances scientific
discovery and technological innovation. We play a key role in
nurturing and developing talent and leaders for our research
institutes, the wider research community, and industry.

Our research creates economic growth and jobs for Singapore.
As a Science and Technology Organisation, we bridge the gap
between academia and industry in terms of research and
development. In these endeavours, we seek to integrate the
relevant capabilities of our research institutes and collaborate
with the wider research community as well as other public
sector agencies towards meaningful and impactful outcomes.

Together with the other public sector entities, we develop
industry sectors by: integrating our capabilities to create impact
with multi-national corporations and globally competitive
companies; partnering local enterprises for productivity and
gearing them for growth; and nurturing R&D-driven start-ups by
seeding for surprises and shaping for success.

Our research, in addition, also contributes to societal
benefits such as improving outcomes in healthcare, urban
living, and sustainability. These serve to enhance lives in
Singapore and beyond.

OUR
VISION »

A global leader in science, technology and open innovation.

A'STAR is a catalyst, enabler and convenor of significant
research initiatives among the research community in Singapore
and beyond. Through open innovation, we collaborate with

our partners in both the public and private sectors, and bring
science and technology to benefit the economy and society.
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MESSAGE FROM THE
CHAIRMAN AND CEO

The COVID-19 pandemic has greatly disrupted the global economy
and people’s lives.

Singapore was able to respond decisively to the pandemic. Our

R&D ecosystem has built deep capabilities in infectious diseases

and antibody research, as well as artificial intelligence. A*STAR was
also able to contribute its expertise in diagnostics, modelling and
simulation, material science, and precision engineering. With our
strong capabilities in intellectual property licensing and productisation
built over the years, A*STAR was able to help our local companies
develop new products and processes to combat this new coronavirus.

Our scientists have also made important contributions to unravel the
mysteries of the SARS-CoV-2 virus that causes COVID-19, advancing
community-based research globally. Collectively, our long-term R&D
investment and capabilities have proven to be invaluable during these
unprecedented times and helped A*STAR to respond rapidly in the
war against the novel coronavirus. Along the way, we have enabled
technology transfer to our local biotech and medtech companies, and
allowed them to secure new export opportunities.

In this year's annual report, we dedicate a special section to the
teams who have been working alongside public agencies and
industry to combat the pandemic and help Singapore recover.

With travel restrictions and other safety measures in place to curb the
spread of the coronavirus, businesses must now adapt to the new rules
of the game. A*STAR is committed to helping local enterprises survive,
and even thrive, during these difficult times by embracing innovation.

Looking beyond these challenging times, we must be ready to
capture new opportunities borne out of this crisis.

Minister for Trade and Industry Chan Chun Sing said at the Quarterly
Economic Survey (QES) 2Q 2020 press conference in August: “We are
not returning to a pre-COVID world. We must chart a new path now".

In this report, beyond COVID-19, we showcase the impact of our
industry partnerships through features of local start-ups and SMEs

which have reinvented themselves, and pivoted into new markets
and new products to create good jobs. Our collaborations with the
large local enterprises are adding value to Singapore’s economy.
In RIE 2020, A*STAR undertook about 2,000 projects with local
enterprises, and assisted over 420 companies with their operation
and technology roadmapping.

Equally important, A*STAR supports the mission of the public
sector across a broad range of areas, including healthcare, food
security, as well as smart cities and sustainability. Our goal is to
improve life and living for Singapore and Singaporeans through
our science.

A*STAR’s multi-pronged talent strategy builds a pipeline of skilled
talent pool to drive innovation and contribute to the country’s

Ms Chan Lai Fung

Chairman

societal and economic needs. To date, we have nurtured a pipeline
of 1,650 scholars who are actively contributing to the Research,
Innovation & Enterprise (RIE) ecosystem in Singapore. A number of
them have become entrepreneurs, setting up their own start-ups
following a successful research career at A*STAR. Others continue
to drive innovation in the laboratories, and are recognised by the
global research community for their efforts.

The days ahead will see Singapore experience one of its most
difficult periods ever. A*STAR stands ready to support the
nation in developing innovative solutions to secure better
health, societal and economic outcomes, and to contribute to
the furtherance of science. Together with our collaborators and
public sector partners, we will forge ahead with fortitude and
resilience as Team Singapore. :

Mr Frederick Chew
Chief Executive Officer
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SUBSIDIARY COMPANY

Name of subsidiary company A*ccelerate is the commercialisation arm of the Agency for Science, Technology and Research (A*STAR), supporting it in transforming the economy

, by driving innovation and commercialising its research outcomes.
Accelerate Technologies Pte Ltd (A*ccelerate) y & &
A*ccelerate aims to be the one-stop open innovation partner of choice to grow businesses in Singapore and beyond through accelerating the
% of shareholdings in company translation of inventions and intellectual capital into marketable products, processes and services.

100% A*ccelerate’s IP, technology transfer and commercialisation professionals harness new technologies, increase the value of intellectual property and
incubate cutting-edge business ventures to create commercial impact.

Together with industry leaders, mentors, catalysts and the A*STAR research community, A*ccelerate works to build a cohesive ecosystem for
Innovation and Enterprise.

For more information, please visit https://www.accelerate.tech/

OUR COMMUNITY

(as at 31 March 2020)

The A*STAR community spans across a broad range of research areas from the biomedical sciences to the physical sciences and engineering.
The community of scientists and researchers, technical and non-technical staff, and industry development and commercialisation staff was
more than 5,300 strong as at 31 March 2020.

Biomedical Research Institutes Science and Engineering Research Institutes National Platforms
e "
Bioinformatics Institute (BIl) Advanced Remanufacturing and Technology Centre (ARTC) Thefse arefac://t/es.hosted ‘?”d DA 0 AF SR butfu'n‘ded
) ) ) , , , ) ) nationally by multiple public stakeholders and serve specific
Bioprocessing Technology Institute (BTI) Institute of Chemical and Engineering Sciences (ICES) . -
national capabilities.
Genome Institute of Singapore (GIS) Institute of High Performance Computing (IHPC)
: , . : . Diagnostics Development Hub (DxD)
Institute of Bioengineering and Nanotechnology (IBN) Institute for Infocomm Research (I2R)
_ _ _ _ _ . ) Experimental Drug Development Centre (EDDC)
Institute of Medical Biology (IMB) Institute of Materials Research and Engineering (IMRE)
i ) ) ) . National Robotics Research and Development Programme Office
Institute of Molecular and Cell Biology (IMCB) Institute of Microelectronics (IME)
_ . ) ) _ National Supercomputing Centre (NSCC)
Singapore Bioimaging Consortium (SBIC) National Metrology Centre (NMC)
) . o . ) . . Singapore Biodesign (SB)
Singapore Institute for Clinical Sciences (SICS) Singapore Institute of Manufacturing Technology (SIMTech)

. Technology Centre for Offshore and Marine, Singapore Ltd (TCOMS)
Singapore Immunology Network (SIgN)

Skin Research Institute of Singapore (SRIS)
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SPECIAL FEATURE

Singapore has responded quickly and
decisively to the COVID-19 pandemic.
The synergistic relationships and
open exchange of information
between infectious disease scientists
and the clinical community that were
cultivated since the SARS outbreak

in 2003, were critical. The strong

links that the top scientific talent

in Singapore have with renowned
international organisations also place
Singapore in an optimal position to
fight the novel coronavirus. Here are
the key achievements, so far.

READ more about
A*STAR's R&D
contributions to
Singapore’s fight
against COVID-19.

*!  Insight

The Sunday Times

Sunday, February 16,2020

Sunday, February16,2020 | The Sunday Times

SUPPORTING SINGAPORE’S FIGHT AGAINST COVID-19

Insight '*

’ﬁ’ Coronavirus: Front-line Fighters

S’pore labs
join global
race to learn
about virus

Having made a diagnostic test kit, scientists
here now hope to develop a possible cure

NOMUTATIONSOFAR
The latest analyses
showthat the virus
has not mutatedin our
targeted region o
genome.

Audrey Tan
Scicnce Correspondent

How does the fight against the
spread of a disease begin, if the
virus causing it is something that
noone hasseen or heard of before?
As with most mysteries, it starts
with first seeking answers to the
most basic of questions: What s it?
How does it spread? How severe is
theinfectionit causes?
ter the scientists, the detec-
tives of the microbe we
Working in lahnramnes, away
from the glare of the public spot-
light, scientists are in a race against
time to answer these questions - an-
swers that others could build upon
o save lives, improve patient care
and boost public health through de-
c test kits, drugs

As the Hea![h Ministry’s chief
health scientist, Professor Tan
Chorh Chuan, told the media last
week: “To fight a war, you must

know your enemy.”
The mystery virus first surfaced

pneumonia-like symptoms. i ce
then, the virus — now ident
Sars-CoV-2 (the disease felf o
Covid-19) - has spread around the

Search for cure like
finding needle in a
haystack: Investigator

Professor Lisa Ng, 46, is part of a
team searching for a cure for
Covid 1o — the “mystery” disease

cipal investigator with the Agency
for Science, Technology and Re-
search’s (A*Star) Singapore Im-
‘munology Network

€ a cure or vaccine can be
developed for Covid-19, which has
infected mor than 67,000 people

rorlds

term protection for the patient
than drugs.

But studying how the body re-
sponds to the virus is a lon;
process. The first step entails the
search for immune system indica-
tors ~ such as protein levels and

Serecin o e o body re-

ith like symptoms
originating from Wahan, China,

Ihls s necessary inorder to de-

ples taken from patients who have
Tecovere
Asthere can be thousands of such

the defence against the virus caus-
mg nmd 19, says Prof Ng.
une system comprises
any different elements which all
work together to rid the body of
bacteria, parasites and viruses.
Animportant component of this
system is antibodies, which are
found in the blood. They detect the
presence of a virus and latch on to
The imfoctea cell ﬂaggmg it so

Itis anoble task, but one that can
feel like searching for aneedle ina
‘haystack, says ProfNg, senior prin-

uploaded the genome of the coron-
avirus on a public database last
‘month.

diagnostics group nthe transiational
sciencesdivision atA'Stars Experimental
Drug Development Centre, on how the
diagnostic testwould have to be modified
quickly f mutation occurs.

glob

Itall

Many unknuv\ ns remain about it,
although scientists around the
world were handed an important
clue when Chinese scientists first

1
that it was related to the one that
caused the severe acute respiratory
syndrome (Sars) in 2003.

‘The availability of the genome

The ‘sixth sense’ and long
nights behind virus test kit

As merrymakers ushered in lhe
dawn of 2020 with

fectious diseases experts m Singa-
pore were on high alert. Their
radars, honed by experience, had
picked up on a series of pneumo-
nia-like cases in Wuhan, China.

By the time the Chinese authori-
tiesalerted the World Health Organ-
isation on Jan 31 that they had an
outbreak of an unknown virus on
their hands, scientists here were
waitingto springintoaction.

OnJan2,DrM asc

the time. Often, they turn out to be
olated cases, but we are always
waiting to see what's next.”

No one knew what this virus was,
how it related to other known
viruses, or where ithad come from.

With no reported cases in Singa-
pore, there were no patient sam-
plestowork with.

But DrInoue had. sense” it
would be significant. “Based on
what 1 observed of past events,
such as the 2009 swine flu and the
2016 Zik break, I had a hunch,”

identified parts of the genetic code
thatwere unique toSars-CoV-2.

The test flags these unique areas
in a process known as polymerase
chainreaction (PC

The diagnostic test kits were de-
velopedand rolled out inless thana
month - a record, considering that
asimilar one for Sars took months -
but its speed belied the effort that
wentintoit

Both men and their teams had
many sleepless nights and count-

entist at the Agenc Science,
Technology and Research (A*Star),
sent a text to Dr Timothy Barkham,
whoworks at Tan Tock Seng Hospi
tl (TTSH), saying: “How are you,
“Tim, how's your holiday?”

Itwas nota run-of-the-mill greet-
ingfroma friend.

The two infectious diseases ex-
perts first met during the severe
acute respiratory syndrome (Sars)
outbreak in 2003, and over the past
17 years, have collaborated on the
development of diagnostic kits for
other disease outbreaks, such as
the swine andavian influenzas.

Inhis message, Dr Inoue attached
a link to a news report about the
pneumonia outbreakin China.

Dr Barkham replied: “Lots of
noise, but no diagnostic details
Happy New Year.”

says the head of the diagnostics
group in the translational sciences
division of A*Star’s Experimental
Drug Development Centre.

On Jan 12, the full genome of the
Sars-CoV-2 virus, which causes the
disease now knownas Covid-19, was
uploadedontoa public database.

: genome serves as
to distinguish it

textmessages,
e-mail and the occasional beer, to
troubleshoot problems, fine-tune
the product and overcome chal-
lenges such as disruptions in the
supply of chemicals needed.

A day after Singapore diagnosed
its first coronavirus patient on Jan
23-a 66 year-old man from Wuhan
who had stayed at a hotel on Sen-
tosa - Dr Inoue and Dr Barkham
met fo discuss the development of

from other viruses.
[}

able, scientists could determine
that the coronavirus was related to
the virus that caused the 2003 Sars
outbreak which killed almost 800
eople.
Scientists from A*Star and TTSH,
including Dr Inoue and Dr
Barkham,weraow able todevelop
a diagnostic test kit t
ians at public hnspi{ah diagnose

kitat - of all places
Sentosa, where a food festival was
takingplace.

Asked if they had been afraid of
getting infected, Dr Inoue says:
“No. That’s one important thing to
note - that the risk of infection is
verylowinanopenspace.”

arkham says the close syn-
ergy betweanthe hospitals and re-

The ded with the
pair agreeing to meet soon.
asenior consul-
tant medical microbiologist at
TISHs deparment of lsboratary

medicine, tells Insight: “We are con-
Santly on the lookout for possible
new infectious diseases. And we
getreports of possible outbreaks all

Semtch scientists wat crucial in the
of th

Tests for 10,000 patients have
also been delivered to China, as
part of Singapore’s efforts to help
tackle the international outbreak,
To develop the diagnostic test, Dr
Inoue’s team first compared the
genome of the new virus with that
of related ses, such as Sars, and

and is the result of a close partner-
ship that began in 2003

He said: “At the hospitals, our aim
is to deliver a service o patients.
What may work wellina lab setting
maynot be that practical in the hos-
pital. So we have to constantly give
each other feedback on how to im-

ahuman body

atanygiven time, it can be challeng-

rapies
Ry bodv s natu-
ral protective tthe

virus, which provides a longer-

was also a good starting point for
scientists in Singapore, paving the
way for the development of a diag-
nostic test kit, enabling clinicians
to quickly sereen for patients in-
fected with the coronavirus, with
highaceuracy.

Developed by experts from the

Dr Timothy Barkham from Tan
Tock Seng Hospital and Dr
Masafumi Inoue from the Agency
for Science, Technology and
Research worked with other
scientists to develop a test kit to
diagnose infections with high
accuracy. ST PHOTO: JASON QUAH

of the immune system mounting

Agency for Science, Technology
and Research (A*Star) and Tan
Tock Seng Hospital, the kit has
been rolledout at a number of pub.
lichospitals

tem can kickin rcdesrroy
When faced with a new or previ-
ously unidentified threat, the body

CoV-2inapatient sample.

Care is taken to ensure the ge-
netic sequence flagged is the more
stablepart that i lss pronie tomu-
tation. But ule out mu-

to China.
A diagnostic test “flags” parts of
the viral genome unique o Sars-

prove the diagnostic test so it will
benefit patients.”
This includes, among other

tation occurring, which viruses are
prone todoing.
1Fit does, the test has to be modi-

Also, for the readings from the
‘machine to be accurately used
by clini

ans [n diagnosls, both

things, the diag-

nostic tests on real human samples,

which could have other molecules

or compounds that could disrupt

the test, giving it false positive or
he sa

Tying out the testat different fem.-
peratures to see which temperature
registered the clearest reading.
Mhough there can be differances
etween scientists

Source: The Straits Times © Singapore Press Holdings Limited. Permission required for reproduction.

Professor Lisa Ng was part of a
team at A'Star that developed a
kit which could test for the Sars
virus in patient blood samples in
2003. ST PHOTO: KELVIN CHNG.

will typically manufacture new
antibodies to getrid of it.

“So, when it comes to search-
ingfor clues to how aperson’s im-
mune :ys(em mounts a defence
against this specific virus, which
s S0 new, it sometimes feels like
we are going in blind,” Prof Ng
tells Insight.

“But we are guided by certain
basic understanding of biology,
immunology and patient physiol-
ogy.” says the viral immunolo-
gist, who studies how humans re-
spond to other vector-borne dis-
eases such as chikungunya and
Zika.

‘Though she had always beenin-
terested in the study of diseases
in humans, Prof Ng says it was
Fererserianea e aseveed
acute respiratory syndrome
(Sars) outbreak that changed her
perception of the role of scien-
tistsinsuch outbreaks,

She was part of a team at A*Star
that developed a kit which could
test for the Sars virus in patient
blood samples backin 2003.

Atthat time, the most common
way to test for the presence of
viruses that cause respiratory dis-
eases in patients was to first col-
lectnasalsamples rom them.

rof Ng had learnt that this
BeHi ol e eeheal tarel
workers to infection risk. In the
early days of Sars, clinical sample
collection equipment for infec-
tious pathogens was not as so-
phisticatedasit currenly s

he development of a diagnos

tictestthaccould detect the pres-
ence of the virus in blood sam-
ples - which have lower levels of

gave healthcare workers some
peace of mi

Prof Ng says: “That experience
taught me that being ascientist is
not just about hiding in the lab,
looking at cells and then just
about publishing papers about it.

“It’s also about how we can
help toimproveandsave lives.”

Audrey Tan

fied quickly.

Says Dr Masafumi Inoue, co-de-
veloper of the diagnostic test kit,
whois also head of the d
group in the

Racing towards a cure

Scientists around the world are looking to develop a cure for
Covid-19, the disease with pneumonia-like symptoms caused
by a novel coronavirus originating from Wuhan, China.
Audrey Tan speaks to Singapore scientists to learn more
about therapeutics - the branch of medicine that looks
at treatment methods used to alleviate or prevent a
particular disease.

To tackle the current outbreak, scientists are looking
to develop three broad categories of therapeutics.

TREATMENT

Anti

iral drugs

How they work: viruses. A few are "broad-spectrum’”
ese drugs work by preventing the aNd are able to target a wide range

development of the virus inside the ~ Of Viruses.

human body. « As the novel coronavirus at the

centre of the current outbreal
comprises a single strand of genetic
material known as RNA, antiviral
drugs that work against similar RNA
viruses are currently being tested.

« Just fike a guided missile, these
drugs target viruses at different
stages of their lfe cycles in order to
disable and block their development.
« By doing so, these drugs ultimatel
red{me m% number of v\?us pamdesy * Singapore, for example, will likely be
i the body, and prevent them from . Participating in a multi-country clinical
spreading, il testing  variety of antital crugs
« This could help shorten the \er\qth
of symptoms and give th

immune system time to ﬂgm
existing vrus partcies i the body.

Iopinaviitonavi, which s used to
treat the human immunodeficienc
virus, which s also an RNA virus, said
Associate Professor Hsu Li Yang from
the National University of Singapore’s
Current status: Saw Swee Hock School of Public

« Most antiviral drugs are specific to Health and programme leader for
one or,at most, a handful of similar  infectious diseases.

Monoclonal antibody therapy

How they work:

fonocional antibody therapy
essentally works by fhgging the
presence of the virus in the body,
S0 that the immune system can
work to get id of it
« The immune system comprises
many different elements which all
work together to rid the body of

* They serve as substitute antibodies
that mimic the immune system's.
attack on infected cells

Monoclonal
antibody

antibodies, which are found in

the blood, & Proteinson

* When antibodies detect the the cell
presence of a virus, they \a(ch onto n
the infected cell B‘,/ doing
sence of th propiem el & fagged,

ind other elements of the immune » o4 Monoclonal
system can ik to destroy it o, o

*In such therapy, laboratory- T locked onto
produced antibodies, known as the protein

monoclonal antibodies, are injected
into the patients bloodstream

the A*Star researchers at the Bioin-  tients for the virus, the next step is
formatics Institute who study the to find out how they can be
genome of the virus, treated.

“The Iatst analyses show that _ Thislswhat ProfessorLisaNg se-
he nior principal investigator at

division at A*Star’s Experimental
Drug Development Centre: “This is
why we have to work closely with

who develop the tests and those
who implement them, both want
the same thing: for the science to
benefit the public.

Talks are now ongoing to scale
up production of the diagnosti
kits for distribution to other hospi-
talshere, says A*Star.

Dr Inoue says it is important for

(,e:edmwnum(,enume AStars Singapore Immunology
With Singapore already having ~ Netw

Current status:

« Monaclonal antibody therapy is
amore specific type of treatment
compared with antiviral
medication.

« This is because scientists need
tofind out how exactly antibodies

n infected patient latch on to
the virus cells. This latching on is
usually done via a lock-and-key
approach - the antibodies usually
have to take on a certain "shape”
before they can bind with the virus.
* As the virus s 5o new,research
i til under way to nderstand
this mechanism,
monoclonal annbodwes can be
generated in a labor:
Saia Professor Lisa N,
seniorprincipal nvestigator

m the Agency for Science,

Technology and Researchis
Singapore Immunology Network.

and how the human body reacts to
it, by analysing samples from pa-

ients in Singapore, and by working
closely with clinicians and health-
care workers who interact directly
with patients.

the capability to quickly screenpa-  She e o the s o ks,

]oyce eo
or Health Correspondent

The chief health scientist at the
Ministry of Health (MOH), Pro-
fessor Tan Chorh Chuan, sheds
light on the measures Singapore
has in place to fight the corona-
virus outbreak.

QThere are fears that the
I

, theim-
mount a protet

mune system wi

tend to be spread, and ics usually
(hmugh droplets and hand c

ln Wuhan, there are many rea-
sons it spread so quickly. The
whole city was isolated and condi-
tions are very different, so it may
not be representative of where we
areatin Singapore.

QWhat are the changes you have
made to your lfestyle now that there

- this the

tureits own diagnostic test kitina | case?
disease outbresk. “We have the { A We really need o ook for more
technology. And if
ourselves, we won't be putinasitu- bv sitborne transmisson tend ta
ationwhere we have torelyonoth-  {  be more infectious than what we
erstohelp control the outbreak.” see mow — it would be conditions
like chicken pox.

We reference how coronaviruses

AudreyTan

Al continue to do what I normally
would do,  1am much more
careful about keeping my hands
clean. It actually be hard to live
normally if we went way beyond
that, because we will always be in
situations where we come into con-
tactwith people.

Vaccines

How they work:
* Vaccines are a preventive strategy
that could inoculate the vast majority
of the population before they et
infecte
« There are two main types of
vaccines - live vaccines and
inactivated vaccines.

th types essentially imvolve

the patient, to kick-start the body's
protective fesponse to it

* That way, i the patientlater gets
infected by the virus,

Tresty v et vt of
antibodies in his blood to get rid of
the virus before symptoms develop.

Current status:

« Scientists are now trying to
understand more about the virus
and how the human immune
system responds 10 it

Such information will elp in

the development of a vaccine.

Sources: LISA NG, HSU LI YANG, CANCER RESEARCH UK

tive response. By studying these
mechanisms, it could pave the way
for the development of therapies
and even a possible vaccine,” says
ProfNg

Since the Sars outbreak, the re-
search community has become
more organised over the past 17

The measures
taken here

are based on
experience and
data from

previous viral
outbreaks which
have been
effective, says
Professor Tan

Ministry of Health.
ST PHOTO
KELVIN CHNG

More prepared, less fearful
now than during Sars

There’s uncertainty with a new
virus when it first appears. There is
what we already know from other
types of similar viruses and there’s
aperiod when concerns are raised,
fears goup. We need totry tounder-
stand these issues and how best to
address them.

It's part of confronting a new
virus that we have not encountered
before and learning as quickly as
youcanabouti

In the meantime, the practices
that we are putting in place are
based on experience and on data
from previous types of viral out-
breaks whichare similarand which
have been effective in those cir-
cumstances.

QAs MOH's director of medical

PHOTO: EPA-EFE. SUNDAY TIMES GRAPHICS.

years, notes Prof Tan, and advance-
ments in technology have also
yielded new capabilities, such as
Tapidwholegenome sequencing.
He adds: “R&D is al to pre-
parednessand. eﬂecnve response.”

audreyt@sph.com.sg

service from 2000 t0 2004, you were

responsiieforieading hepublc

health response to the 2003 Sars

epidemic. What'sthe. kLyd(/'fercm.c
w?

A People are more confident and
less fearful. During Sars, many peo-
ple and healtheare professionals
werevery fearful. I was very fearful
because we had never experienced
an outbreak like it before and our
systems were not as prepared.

Today, for instance, there is
proper use of PPE (personal protec-
tion equipment), measures to
separate potentially infected pa-
tients from those who are not,
workingin split teams.

When Sars first started, we didn’t

wearewell prepared in that regard,
Research has also improved
globally and in Singapore - we can
sequenc faster and develop
diagnostic kits much faster. All this
speeds up our understanding of
thisvirus atamuch faster rate.
During Sars, we had to manage
the first five weeks without a
diagnostic kit. Can you imagine
trying to control an outbreak with-
outadiagnostic kit?

QWhatdidwe learnfrom the Sars
epidemic whenit comesto handling
infectedpationtss

Al remember, early on in the Sars
epidemic, there were groups that
recommended that wearing one
set of masks was not good enough,
youhave towear twosets.

But when we managed all the
panenu within Tan Tock Seng

ospital and all the health profes-
svonals were properly trained and
used protective _equipment, we
saw that no other healtheare work-
erswere infected.

So, you definitely didn't need to
wear t o three masie. n fct
what we are using now for PP]
sufficient to protect health pmle<—

sionals.

joyceteo@sph.comsg
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Enabling fast, accurate
and safe testing of the
coronavirus to help
curb the spread of the
pandemic in Singapore
and globally

P The Fortitude Kit is the first “ready-made” hospital

lab diagnostic test kit that received the Singapore
Health Sciences Authority’s (HSA) Provisional
Authorisation for clinical use. Co-developed by
A*STAR's Experimental Drug Development Centre
(EDDQ), Bioinformatics Institute (Bll) and the
Department of Laboratory Medicine at Tan Tock Seng
Hospital (TTSH), the diagnostic test kit detects the
presence of the novel coronavirus (SARS-CoV-2) with
high accuracy.

Thanks to close collaboration between scientists
and the public health community, the Fortitude Kit
diagnostic was developed and deployed in Singapore
hospitals within a month. A*STAR worked with the
National Public Health Laboratory at the National
Centre for Infectious Diseases (NCID), Singapore,

on the appropriate manufacturing standards of the
tests. The Diagnostics Development (DxD) Hub, a
national initiative led by A*STAR, further supported
the development and production of these tests.
A*STAR has since transferred the technology know-
how to biotechs, including local company MiRXES, to
scale-up, and manufacture the kits to fulfil local and
international demand.

From Singapore to the world: \Where Fortitude diagnostic kits have been deployed
to fight COVID-19
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A*STAR and Tan Tock 5eng
Hospital have successfully
developed a SARS-CoV-2
RT-PCR diagnostlc test. Itks
the first in Singapore that has
been deployed as complete
kits to 13 local hospitals and
labs, and in mare than 40
countries globally.

wfr

SUPPORTING SINGAPORE’S FIGHT AGAINST COVID-19

Team members from left to right:

Dr Sebastian Maurer-Stroh, Deputy
Executive Director (Research),
Bioinformatics Institute, A*STAR;

Dr Masafumi Inoue, Group Leader,
Diagnostics Group, Translational
Sciences, Experimental Drug
Development Centre, A*STAR; Dr Sidney
Yee, CEO, Diagnostics Development
Hub; Associate Professor Dr Timothy
Barkham, Senior Consultant Medical
Microbiologist, Department of
Laboratory Medicine, Tan Tock Seng
Hospital



https://www.a-star.edu.sg/News-and-Events/a-star-news/covid-19/news/covid-19/fighting-covid-19-with-fortitude
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SUPPORTING SINGAPORE’S FIGHT AGAINST COVID-19

The DSO National
Laboratories (left)
and A*STAR teams
(right) involved

in developing an
improved COVID-19
test kit called
RESOLUTE 2.0.

» The RESOLUTE 2.0 Direct PCR Diagnostic Kit and
complementary automated lab system, RAVE,
increases COVID-19 test delivery throughput by four
times, to support the national need for expanded
testing capacity. A breakthrough Direct-Polymerase

Chain Reaction (PCR) diagnostic test kit for COVID-19, Source: DSO
RESOLUTE 2.0, was jointly developed by the DSO fﬁ*gg%ﬁ?gmfs

National Laboratories and A*STAR’s DxD Hub. This was
an outcome of a strategic partnership between DSO and
A*STAR that was inked in January 2020 to strategically
align the defence-civilian research agenda.

A*STAR also developed a robotics lab system,

the Rapid Automated Volume Enhancer (RAVE) to
complement RESOLUTE 2.0. Local small and medium-
sized enterprise (SME), Sankei Eagle is a systems
integrator for RAVE. Several manual processes, such
as handling of test samples, capping and uncapping
of test tubes, as well as pipetting and movement of
liquids, are automated with custom-built robotics
systems. RAVE allows for high accuracy, speed, and
enhanced safety for laboratory staff. The integrated
RESOLUTE 2.0 and RAVE system combines A*STAR's
engineering and biomedical science capabilities.
Distributed by local enterprise Advanced MedTech,
RESOLUTE 2.0 and RAVE have been deployed to three
local hospitals.

' SARS-CoV-2 Detection Kit
[REF] DPRE251  [LOT] 200699

Rapid Automated Volume Enhancer (RAVE) automated The RESOLUTE 2.0 COVID-19 test kit developed by DSO National Laboratories and A*STAR can deliver test results
lab system in about 90 minutes.

r}' Sit~ RESOLUTE 2.0 (' DSO



https://www.straitstimes.com/singapore/new-covid-19-test-kit-by-dso-and-astar-cuts-testing-time-by-half
https://www.a-star.edu.sg/News-and-Events/a-star-news/news/covid-19/resolute-2.0-test-and-automated-lab-system-rave-that-ups-test-delivery
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P Local precision medicine company Lucence
developed a saliva sample collection kit that can
keep the samples stable at room temperature for

up to a week. The kit also inactivates SARS-CoV-2,
the virus which causes COVID-19, within 45 seconds

of sample collection. The reagent fluid used in the kit
was invented at A*STAR's Institute of Bioengineering
and Nanotechnology (IBN). The kit's viral inactivation
capabilities could mean enhanced safety and reduced
risk of exposure for those involved in the collection,
transport, and testing processes. This kit will be
especially useful in countries where samples must be
transported across long distances for testing.

LUCENCe
SAFER-Sample

SALIVA STALILIEATION KIT

raicieic il formultion
Few apetsl st of A vir s

The Safer-Sample kit contains a bottle of fluid that can be mixed with certain types of
virus samples at the point of collection. This fluid can keep the samples stable at room
temperature for up to a week, while inactivating SARS-CoV-2 within 45 seconds of sample
collection.

Source: Lucence

P A first-in-the-world “rapid smart test kit", the
cPass can measure neutralising antibodies in
an hour, and will be instrumental in vaccine
and therapeutic development. Duke-NUS is
co-developing and manufacturing the kit with
biotechnology company GenScript Biotech
Corporation and A*STAR’s DxD Hub. A*STAR
validated the kit with clinical samples of patients, and
developed the manufacturing protocol and quality
controls to secure its provisional authorisation by the
Health Sciences Authority. The test kit is available to
hospitals in Singapore and globally.

Coronavirus pandemic

Duke-NUS to co-develop, produce
one-of-its-kind test kit with partners

New antibodies ThecPas test
test, known as cPass,
isavailable to
hospitals in S’pore

Timothy Goh

School has
it that takes

CORPORATION

work, to check what
fthe population hasal-
d for contact

Professor Wang that due to this three-way partner-
Current versus new test Lnta fom

require the u:
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plexlaboratory proced
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which detect
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use of the
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pecialised equipment
of and a biocontainment
- facility to handle.
fanti-

i

s e~ or Teo Yik Ying, dean of

veloped the manufacturing proto-  NUS' Saw Swee Hock School of Pub-

colandquality controls tosecureits  lic Health, called the test kit a “ter-
rovisional
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NEW SEROLOGY TEST: cPass™ s for  dug uld alter a coun-
Neuteatsn o :
- Duke-NUS test Noutraliing d s nst Covid-19, he
o« removes the need Enzyme

for a live virus by
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Source: The Business Times © Singapore Press Holdings Limited. Permission required
for reproduction.

SUPPORTING SINGAPORE’S FIGHT AGAINST COVID-19

P The ASSURE test kit can accurately identify SARS-

CoV-2 antibodies in 15 minutes and employs a
lateral flow format, similar to those used in home

pregnancy tests. The kit was co-developed by
A*STAR and diagnostics company MP Biomedicals.
Serological test kits are especially important for
contact tracing purposes given that there are large
numbers of asymptomatic COVID-19 cases around
the world. The ASSURE kit can determine if one

has acquired immunity in the form of antibodies
generated by the human body after exposure to the
SARS-CoV-2 virus.



https://www.a-star.edu.sg/News-and-Events/a-star-news/news/press-releases/lucence-s-safer-sample-kit-inactivates-covid-19-virus
https://www.straitstimes.com/singapore/health/duke-nus-to-co-develop-produce-one-of-its-kind-test-kit-with-partners
https://www.a-star.edu.sg/News-and-Events/a-star-news/covid-19/news/covid-19/collaboration-leads-to-finger-prick-antibody-test-kit-for-covid-19
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Expediting the search
for treatment of
COVID-19 patients

p A*STAR scientists discovered an antibody

that targets a specific part of the coronavirus,

preventing it from infecting human cells. Together
with Japanese pharmaceutical company Chugai

Pharmabody Research, the scientists are currently

working on optimising the therapeutic antibody
for clinical use.
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pae o onsivoi = A*Star researchers

taken mmimﬂ:u'..";x" 2 :
discover antibody that
targets key part of virus

petiod = and their beass are working
with Chugal Pharmabsdy Research
freen Lagun B engiseer the aslibody
for chrical use, PHOTO A'STAR

Left Ewco Asber's bonicd Ditprotass

scientist (vaccing developement]

Nandini Prabhalar beside the E

bioreactor that is used to culbare the Rescarchers ar singapores Agency for Scienoe,

vaccing which the home-grown firm Technology and Research {A*Star) have discosered

is working on with a US bistech an antibady thar iarges a specilic par of the conon-

company. 5T PHROTD KELVIN CHAG avims, preventing i from infecting human cells,
and are moving to devebop it o defend against the
Covid- 19 dlisease, :

Ur Wang Cheng-1, senior principal investigator at

ArStar's Singapore Immnumoksgy Metwoark, said that
his peam discovered the antibwody innaid-March, find-
ing it in a collection of 30 hillian haman antibodies
madie by recombinand DNA techinology,

Source: The Straits Times © Singapore Press Holdings Limited. Permission required for
reproduction.

P The National Centre for Infectious Diseases
(NCID) and A*STAR discovered the specific sites
on the novel coronavirus that trigger the body

to produce antibodies that prevent further
COVID-19 infection. These findings demonstrated

that antibodies produced during infection attach to
many parts of the virus, but only some antibodies are
capable of eliminating the virus or offering protection
against infection. The information will be used to
guide development of treatments.

(14

The identification of these specific targets on the
virus is a crucial advance in the development of
better diagnostics and treatments for COVID-19.
There is also potential to use these targets
against similar coronaviruses to address other
viral outbreaks. L}

- Professor Lisa Ng, Senior Principal Investigator at A*STAR's
Singapore Immunology Network

P The discovery of a new variant of the COVID-19
virus that causes milder infections has placed

Singapore’s R&D ecosystem on the map. The
findings of Singapore scientists from A*STAR’s

Singapore Immunology Network (SIgN), the NCID
and Duke-NUS Medical School were published in
The Lancet medical journal. It demonstrated that
COVID-19 patients infected with this new variant of
SARS-CoV-2 had better clinical outcomes. The variant,
which likely came from Wuhan, China, was detected
in a cluster of infections that occurred from January
to March 2020. The variant has a large deletion that
removes the ORF8 gene. In Singapore, the virus was
transmitted from person to person across several
clusters before being contained. The findings could
have implications on the development of treatments
and vaccines.

SUPPORTING SINGAPORE’S FIGHT AGAINST COVID-19
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behind the latest discovery, which centres arcund a specific type of antibody 1hat can grevent the vires from hfacking
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S’pore researchers
discover antibodies
that neutralise virus

natienal scientific commmumbty with

Their findi ngs could lead to better nlmu-rﬁil.mwgmiquwimr]s.
diagnostics and treatments, Wouusshmnisyconbit b i
and guide vaccine development
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unkmown: The human body's de
femee mechandsms againss virases,

While the findings coubd pave
the way for beerter trearments and
thi development of a vaccine, the
researchers say a ot more work
s Aeeded,

For examphe, ofe bigunknown is

Audrey Tan
Science Corresgaembing

The search for antiboedies

can neutralise the coronasvings in
a Covid-19 patient can be like
looking lor a needie in a haystack,
bust researchers in Singapore have
prevailed

They have found antibodies, a
ke element of the human immune
syt that bind te four important
sitesof the comonavims.

In binding (o these sites, the anti-
bodies prévent the vims from ed-
ther higacking a human cell, or repli
cating insiche: it

These findings by scientiss
fram the National Cenere for Infiec-
tious Discases (NCIDY and the
Apency for Sclence, Technology
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nounged at a virnes) press confer-
encevesterday,
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specific type of antibody that can
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privent it from replicating insile a
Fumancell.
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of immune sysiem “saldiers™ that
are prosiuced by the body during

Source: The Straits Times © Singapore Press Holdings Limited. Permission required for

reproduction.



https://www.straitstimes.com/singapore/health/astar-researchers-discover-antibody-that-targets-key-part-of-virus
https://www.a-star.edu.sg/News-and-Events/a-star-news/news/publicity-highlights/a-star-chugai-collaborate-on-therapeutic-antibody-to-fight-covid-19
https://www.straitstimes.com/singapore/health/coronavirus-singapore-researchers-discover-antibodies-that-can-neutralise-virus
https://www.reuters.com/article/us-health-coronavirus-singapore-research/singapore-scientists-find-coronavirus-variant-with-milder-infections-idUSKBN25H0O1
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Tapping on modelling
and simulation work to
keep track of everything
from the evolution of
the SARS-CoV-2 virus to
informing public policy
on the safe re-opening
of public spaces

This image captured from a high-speed and high-sensitivity camera shows a subject
coughing without wearing a mask.

This image shows the subject coughing while wearing a mask securely.

P A*STAR scientists, together with SingHealth doctors

from the SGH Department of Infectious Diseases,
and the Department of Respiratory and Critical
Care Medicine, designed an experiment to show
the importance of wearing a mask in helping to
prevent the spread of viruses. Using laser sheets and

high-speed cameras, as well as modelling and simulation,

the experiments showed that when one wears a mask
properly, it can significantly reduce the spread of

droplets and aerosols ejected from the nose and mouth.

The experiment serves to educate the public on the

importance of wearing masks, and inform national policy.

» Airflow Modelling
in Public Spaces to 0.00
Understand Droplet
Transmission
A*STAR has also embarked
on a study to understand
the risk of environmental
transmission using airflow
and droplet transport
modelling supplemented
with experimental droplet
studies. This will enhance
public health policy-making
and better advise the
public on safe distancing
measures and guidelines.

D.Sﬂvemc"l%dwsh .50

SUPPORTING SINGAPORE’S FIGHT AGAINST COVID-19

P A*STAR continually tracks the evolution of the

virus, to inform the various COVID-19 R&D projects
in Singapore as well as the global scientific
community. Dr Sebastian Maurer-Stroh, Deputy
Executive Director (Research), and his team at the
Bioinformatics Institute at A*STAR are part of the core
scientific and curation team at the Global Initiative

on Sharing All Influenza Data (GISAID). The platform
promotes the international sharing of the relevant
virus sequences for various applications to combat
the virus. For instance, Dr Maurer-Stroh’s work
ensures the continual high accuracy of the Fortitude
Kit in detecting the virus in COVID-19 patients.

2.00



https://www.a-star.edu.sg/News-and-Events/a-star-news/covid-19/news/covid-19/why-is-it-important-to-wear-a-mask-to-prevent-the-spread-of-covid-19
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PROTECTIVE
FACE MASKS

Ensuring a secured
supply of protective face
masks for Singapore

SUPPORTING SINGAPORE’S FIGHT AGAINST COVID-19

P As Singapore presses on in its fight against COVID-19,
face masks have become an integral part of daily life
to complement social distancing and personal hygiene R e us a b l e M a s k
practices. A*STAR worked with local enterprises,
including textile and apparel manufacturer
Ramatex, to help them design effective masks
for Singaporeans’ use. As global supply chains were
disrupted by the pandemic, the key challenge in mask
production has been the sourcing of raw materials.
Researchers from A*STAR's Singapore Institute of
Manufacturing Technology (SIMTech) and Advanced
Remanufacturing and Technology Centre (ARTC)
collaborated with Ramatex in the search for materials \
that could work as effectively, if not more so, than Waser-repellenc ourer High Slcration middie layer O N
what was available. Tapping on the company’s deep layer to repel droplets and liquids from wearer
knowledge in textiles, and A*STAR's scientific know-
how, the team was able to repurpose materials to
deSign a mask that was almost as effective as medical The mask’s ergonomic, duck beak design provides good breathability and facial coverage while reducing the components needed - such as the metal nose bridge typically found in
masks, yet as comfortable and reusable as cloth masks. disposable masks.
Special editions of these masks were also distributed
to the public as part of the National Day Parade (NDP)
Singapore Together Pack 2020.

Ergonomic duck beak design
provides better protection and
breathability

Reusable for up to 30 washes
while maintaining optimal
filtration performance

Mask produced by Satin Pte Ltd (Ramatex Group), supported by A*STAR

» One ground-up initiative was a Do-It-Yourself (DIY)
mask, the result of brainstorming between A*STAR's
student researchers and scientists. Using easily
available household materials and consumables,
this DIY mask could serve as an alternative to a
commercial surgical mask if other options were
unavailable or have been exhausted. This was
timely, as it provided a potential option to address the
perceived shortage of surgical masks back in March
2020. The DIY mask was tested and evaluated at
A*STAR, and also went through third party testing at
TUV-SUD. Watch this video to learn how to make your
own DIY mask.

Joyce Tan (pictured above) and Jason Tan, PhD students with IBN, put together the The masks were distributed to each household as part of the NDP Singapore
DIY mask video and taught some of the social service agencies to make these masks, Together Pack.
to help more vulnerable members of the community learn to make them too.



https://www.a-star.edu.sg/News-and-Events/a-star-news/news/covid-19/a-collaboration-to-boost-nationwide-mask-production
https://www.a-star.edu.sg/News-and-Events/a-star-news/news/covid-19/the-science-of-a-diy-mask
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ANALYTICS AND
DETECTION

Supporting remote
monitoring of COVID-19
patients to ease
healthcare operations

P Researchers and technology firms around the

world, including those in Singapore, are working

on wearable technology devices - to monitor

and detect COVID-19, even before its symptoms
surface in patients. Local medical technology start-up
Respiree aims to save patient lives by predicting clinical
deterioration early. An A*STAR spin-off, Respiree’s

core technology is a sensor platform developed at the
Singapore Bioimaging Consortium (SBIC), A*STAR. The
platform combines breath-cardio sensing and artificial
intelligence analytics to help predict and manage early
onset of clinical deteriorations, such as worsening
conditions from respiratory diseases. Today, the Respiree
devices are deployed on trial across segments in

selected local hospitals, to support healthcare workers

in caring for COVID-19 patients that often suffer from
acute respiratory symptoms. Currently, Respiree and

the National University Hospital (NUH), NUS Yong Loo

Lin School of Medicine (NUS Medicine) are collaborating
on a research study to develop predictive models using
respiratory rate and breathing variability, to detect clinical
deterioration in patients suffering from acute respiratory
failure and pneumonia early and accurately. The aim is to
deploy the use of novel respiratory biomarkers to predict
worsening conditions in isolated COVID-19 patients.

A*STAR and SingHealth, with support from

the Integrated Health Information Systems
(IHIS), developed a “Doctor COVID” chatbot on
instant messaging service Telegram, to improve
communication with COVID-19 patients remotely.
Patients who subscribe to the chatbot service get daily
broadcast messages such as reminders and other
medical information, as well as regular check-ins on
their mental well-being. This effort helps to minimise
transmission risk among healthcare workers. An
upgraded version out later this year will incorporate

SUPPORTING SINGAPORE’S FIGHT AGAINST COVID-19

P People’s feelings about COVID-19 around the
world have shifted from fear to anger and joy as
the pandemic developed, according to a study led
by Nanyang Technological University (NTU) that
analysed 20 million tweets on Twitter from January
to April 2020. A machine-learning algorithm called
CrystalFeel, developed by A*STAR was used to
analyse the tweets. It is able to identify joy, sadness,
fear and anger based on words or phrases. These
findings can help authorities to make informed decisions
to address public sentiments such as fear and anger in a

conversational artificial intelligence (Al) technology,
which uses machine learning and natural language
processing to analyse and respond to complex

questions posed by users.

timely manner.

‘Chatbot doctor’ for 3,000 patients
in community care facilities
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Global sentiments on coronavirus evolved
from fear to anger to joy: NTU study

@ DAVIDSUN

When news of Covid-19 broke at the
start of the vear, the world was gripped
by fear.

As the viros steadily spread, anger
took hold, with a significant number on
social mediavoicing xenophobic senti-
ment at a time when China was the epi-
centreof theoutbreak.

Astudy led by Nanyang Technologi-
cal University (NTU) analvsing tweets
foundthat global sentiments surround -
ing Covid-19 evolved rapidly.

The work is funded by the Agency for
Science, Technology and Research
(A*5tar} and the National Research
Foundation Singapore,

An algorithm called CrystalFeel,
developedby A*Star, was used toiden -
tify jov, sadness, fear and anger based
onwords or phrases.

Researchers analysed more than 20
million tweets from January to April,
postedby more thansevenmillionusers
from more than 170 countries.

The study, published in May, found
that fear was the dominant emotion
from late January toearly March.

Anger started to grow and on March
12, adavafter the World Health Organ-
isation declared the Covid-19 out -
break a pandemic, angry sentiments
peaked.

Then, from late March to early April,
a more joyful sentiment emerged as
many countries saw national pride and
community spirit, which researchers
said offered a “glimmerof hope”.

The lead researcher, Professor May

0. Lwin, chairofthe NTU Wee Kim Wee
School of Communicationand Informa-
tion, warned that volatile emotions like
fear and anger needed to be addressed
by the authorities.

“If such overbearing public emo-
tions are not addressed through clear
and decisive communication by
authorities, citizen groups and social
media stakeholders, there is potential
for the emergence of issues such as
breeding mistrust in the handling of
thedisease, and abelief inonline false-
hoods that could hinder the ongoing
control of the disease.”

NEXTPHASE

The study is now into its next phase, as
the data is split by country to derive
unique variations and trends for each
nation.

Preliminary findings suggest that
Singaporeans are able to see the silver
lining in situations, said Prof Lwin,
whorevealedthat amorebalancedsen -
timent was found here, compared with
strong negative sentiments in other
countries, *likely due to Singapore pub-
lic's trust in the anthorities and the
healtheare system, as wellasclear gov-
ernment communication which help
raise the population's optimism and
confidence in the face of crisis”.

She added that aside from govern-
ment intervention, it was the commu-
nity that could decide whether it
wanted to come together or stay iso-
lated and angry.

davidsun o sph.com.sg

Source: The New Paper © Singapore Press Holdings Limited. Permission required for

Local medical technology start-up Respiree’s wearable device which is used to
measure vital parameters such as respiratory rate or blood oxygen levels.

reproduction.

Source: The Straits Times © Singapore Press Holdings Limited. Permission required for

Source: Respiree .
reproduction.



https://www.straitstimes.com/tech/wearables/raise-hand-for-early-covid-19-detection
https://www.straitstimes.com/tech/chatbot-doctor-for-3000-patients-in-community-care-facilities
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A*STAR contributes

to better living, and
health outcomes

for Singaporeans

by working closely
together with the public
sector and industry to
develop and leverage
technology. The goal is
to build resilient and
sustainable systems for
the future, in the areas
of prevention, diagnosis
and treatment of
diseases, as well as
solutions for an ageing
population.

LEARN more about
the Experimental Drug
Development Centre.
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Supporting the Local Drug Development
Ecosystem

Building on capabilities honed over the years, A*STAR
supports Singapore’s R&D ecosystem in developing
innovative medicines.

The Experimental Drug Development Centre
(EDDC), a national platform for drug discovery

and development was officially launched by Mr
Heng Swee Keat, Deputy Prime Minister, Coordinating
Minister for Economic Policies, Minister for Finance, and
Chairman of the National Research Foundation (NRF) on
26 June 2019. The centre channels high potential drug
candidates toward commercial and clinical outcomes.
A key milestone: EDDC has successfully moved the

drug candidate ETC-159 - a novel small molecule drug
candidate for colorectal cancer and other solid tumours
- into Phase 1B of clinical trials.

As part of the national strategy, the Target Translation
Consortium (TTC) was also set up in August 2019 with
eight public institution members. The objective is to
synergise expertise and resources to improve the rate at
which public research is translated into new medicines.

Driving Asian Phenotype-Focused
Cancer Research

Supported by A*STAR and tapping on its multi-
ethnic population, Singapore has world-class R&D
capabilities in the biomedical sciences, particularly
on the Asian phenotype and lifestyle.

A*STAR's Genome Institute of Singapore (GIS) and its
partners from the research and clinical communities

in Singapore have completed the world's largest

sequencing analysis of multi-ethnic Asian
populations. This milestone study provides valuable

insights on the unique diversity of largely understudied
Asian populations, that could enable more accurate
diagnosis of genetic diseases and chronic ailments, as
well as guide prevention and targeted therapies.

KEY ACHIEVEMENTS
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S’pore drug development gets another shot in the arm

One goal for EDDC will be to create projects that are
attractive to multinational pharmaceutical companies

By Maira Koh
jaraiahlsph. com g

Simzapore
ASTAR affically opened the new Ex
perimental Drug Development Centre
{EDDC) on Wednesday 1o 1ake mare
maden-Singapore drugs from
warty stage drug discovery to cindcal
tmials and commenialisation

Tawarcs this end, the statuiory
bexird aleo binched Ehe Targe! Trans
lation Consortium (TTCL whach oo
ofdinates drag discovery elfans in
academia, healthoire nstihetions and
gt agendes, and consalic
aled three exidting A"Str grants nto
the Singapore Therapeutics Develop
ment Review (STDEL

In it Four-storey section of Bi
opodis, EDDC inregrates three earlier
Arszar drug discovery develapment
units, to"better hamess the synergies
in talent, capahilities, rechmology and
infrastriecture,” said A"Star chafrman
Chan Lai Fung.

The TTC will complement the
ECDHC by Recilitating discussions of
promidng  eafly-sage proposals
aofoss ofganisational beamndaries,

will aleo estabdish anl share mertheds
and criternia for evaluating propects as
they move through the development
process, ASiar's new grent will fund
earhy-stape projects i e 557 50,000

Singapore has an opportunity o
meet the global demand for health,
“expecially as growth inAsia is expec
ted] o oaitpace Uhe global average.”
said Deputy Prime Minister Heng
Swoe Keal, who officiaved ERDCs
oping ceremony., “We ane the third
largest beadth: bech lmeestmend eonsys
tem in Asia, after China and India,”
sajc Mriemg, who s also chaimman of
the MNational Ressarch Foundation
and Mimister for Finance

“Singapare’s biolech companies
con collectively conlsbiabe b mpooy
ing the lives of patvents and thebr Fam-
illes Im Asaa, andl open up oW mas
kets for their technologies and our
economy. Our three largest biotech
cofmpanies were reporfed 16 have an
eslimated collective valuation of
mare than LSS bilkon,”

The bintech booam in Singapore |s
@ somewhal recent one, said AStar's
biomedical research council execut:
Ive direcior, Benjamin Seel. F'os the

first 10 to 15 years of Hiopolis® life
fime, the number of bonsedecal coem
pankss m Singapone acnsally flaslined
I e b g, skl (v Seed, Rut in the
last five years, that number has sinoo
shaot ip o nearky 10D woday

Whal we'ne SeEing |9 that incroeas-

Ingly, made-dn-Singapore assets

wivEthr |05 i the universities, hespl
als, oF ATSIar - ane how godigg 10 He
loeal pipeline,” he said. “Even when
you look at the companies, quantitat
Ity They are sronger compandes iy
verms of having assers that afe in later

stages of development, some cven s
late as Phase 3 clinical trial,”

In 2017, Tessa Therapeutics, a
Singaporen immensiberapy i val
wed ar SS650 million, achuired
Eubchboe Bie, an ASoar spid . The fal
lewing year, lapaibese diug maker

Chaugad Pharmaceutical invested an
additional 55252 million in its Singa
pore research unit.

Lwcal biabech has evel caght this
eye of venlure capilalists, Singa
pore-based Venturecraft recently
maade a US540 mallion Series A invvest
ment o merge with anciher AStar
apieoll, Mirxes

Cinge goad fior EDIC will b by creaie
projects that are altractive kenmiltina
tonal pharmaceutical companies,
said EDDC CO0 Damian O'Connedl
“iWe're now already in pepoiations
with certain workd class, top-10 mul
tinagional pharmaceutical compankes.
whiere we want boco-chisvelop their as-
wehs with we, 50 s not jusl anding
aver ateets, potentially, it ales
them beinging assets inmo us,®

Dr Seetolfered several other meas
ures of success for EDDC, such as
misdde- in-Sigapore dnags treating pa
tenis in Asia, Hoencing agreements
with pharmaceutical or biotech com
panies, or, simply, sucoessful Singa
POre COmRnies,

“AL the ecosystem bivvel, a sustain
ahle eooaySIe COMpHses SoREntists,
companies, venmare capital, conbract
research organisslions, supgorting
each otherand creaking coonomic out:
part Trom their Various sctivity, 5o s
all the way from eating a patient o
bidlling &n ecosysiem.”

Source: The Business Times © Singapore Press Holdings Limited. Permission required for reproduction.
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Three of the authors from the study
published in the journal Cell, from

left: Prof Liu Jianjun (Deputy Executive
Director of GIS, and Professor at Yong
Loo Lin School of Medicine, NUS), Prof
Patrick Tan (Executive Director of GIS,
and Director of SingHealth Duke-NUS
Institute of Precision Medicine), and
Prof Cheng Ching-Yu (Principal Clinician
Scientist at the Singapore Eye Research
Institute, representing the study’s
participating cohorts).



https://www.a-star.edu.sg/News-and-Events/a-star-news/news/publicity-highlights/national-platform-launch-to-boost-singapore-s-drug-development-efforts-
https://www.a-star.edu.sg/News-and-Events/a-star-news/news/publicity-highlights/singapore-research-team-creates-world's-largest-genetic-databank-of-asian-populations
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As stomach cancer is one of the most common

forms of cancer amongst Asians, the Singapore
Gastric Cancer Consortium, DxD Hub, NUH, and
TTSH, developed GASTROCIlear, a device that

simplifies the diagnosis of gastric cancer and

allows for early intervention. Commercialised by
local biotech company MIRXES, this in-vitro diagnostic

medical device is the world'’s first non-invasive blood
test for detection of gastric cancer. It works by
measuring the levels of stomach cancer associated
microRNA biomarkers. The product was approved as a
Class C medical device by Singapore’s HSA in May 2019.
It is now in use at local hospitals.

MIRXES —

Two new variants of the Epstein-Barr Virus (EBV) that

can make it easier to identify individuals at high risk
of developing “Cantonese cancer” were discovered

by A*STAR scientists, hence allowing for early
intervention. The study, published in the journal Nature
Genetics in June, involved scientists from A*STAR's GIS,
Sun Yat-sen University Cancer Center, Institute of Zoology
of Chinese Academy of Sciences, as well as several other
collaborating research institutes.

Singapore

Singapore scientists discover new
viruses that help identify people at
high risk of Cantonese cancer

SINGAPORE: Scientists in Singapore have discovered two new variants of the

Epstein-Barr Virus (EBV) associated with cancers, in a study that can make it easier
te identify iIndividuals at high risk ol developing Cantonese cancer, hence allowing
Cantonese cancer refers to nasopharyngeal carcinoma (NPC), the most comman

head and neck cancer in Singapore

It is named s0 because EBV-infected individuals from the Cantonese dialect group
are 20 times move at risk of developing NPC than those from other reglons or
popularions

Source: CNA website

KEY ACHIEVEMENTS

3. Advancing Infectious Disease Research

Over the years, A*STAR has built deep capabilities in
infectious diseases research. Combining its capabilities
in microbiology with genomics, molecular biology,
immunology, bioinformatics, data analytics, and even
the productisation of diagnostics, A*STAR plays a
significant role in Singapore’s world-class infectious
diseases R&D ecosystem.

Scientists now have a better understanding of the
genetic materials and shapes of four dengue and four
Zika viruses, as well as their corresponding functions.
A*STAR's GIS, together with scientists from Duke-

NUS Medical School and A*STAR's Bll have succeeded

in mapping out the structures of these viruses.
Consequently, this would enable scientists to design
better drugs and treatments.

Schematic representation of mature and infectious dengue virus

See the “COVID-19 Special Feature” on page 9 for
more information on A*STAR's key achievements in
infectious diseases.



https://vulcanpost.com/701141/mirxes-covid-19-test-kit-manufacturer-singapore/
https://www.channelnewsasia.com/news/singapore/singapore-scientists-new-viruses-npc-cantonese-cancer-11636852
https://www.a-star.edu.sg/News-and-Events/a-star-news/news/press-releases/unveiling-the-map-to-designing-treatments-for-dengue-and-zika-viruses
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4. Improving Health and Wellness with

MedTech & Digihealth

A*STAR has use-inspired basic science capabilities that
cut across biomedical sciences, as well as science and
engineering capabilities that can be applied to MedTech
innovations, to prevent, diagnose and treat illnesses.

The market for smart wearables is heating up as
consumers become more health-conscious, and turn

to wearable mobile devices to constantly monitor their
health and fitness levels. Local SME KaHa and A*STAR's
Singapore Institute of Manufacturing Technology
(SIMTech) co-developed a Smart T-shirt which can.
accurately measure the wearer’s heart rate and ECG
levels, amongst other things.

Channel 8 Morning Express, 5 June 2019

Eko.ai is an A*STAR
spin-off which uses
Al-based software to
enable early detection
and prediction of heart
disease. Their software
platform offers a suite of
research and productivity
tools to support healthcare
providers. The core
technology platform was
co-developed with A*STAR's
research institutes and
A*ccelerate. They have
bagged a number of
prominent awards in 2019,
including the coveted
Startup SG Grand Prize

at Slingshot 2019 and

the JLABS Award at the
APACMed MedTech Forum.

AN INITIATIVE

KEY ACHIEVEMENTS

GRAND WINNER

-

Enterp( ¢
Singap

Eko.ai won the Startup SG Grand Prize at Slingshot 2019 and was presented the award by SMS Koh Poh Koon (left).

Researchers at A*STAR's Institute of Material Research
Engineering (IMRE), and Institute of Molecular and

Cell Biology (IMCB), as well as NUH and the Singapore
Eye Research Institute (SERI), have developed a
biodegradable thermogel called Vitreogel. It
mimics the clear, gelatinous substance called
vitreous in the eye, and could serve as a long-term
vitreous substitute in eye treatments. The team started
a spin-off company called Vitreogel Innovations and

is exploring the use of the gel as a sustained drug
delivery platform for biologics to the posterior segment
of the eye. It can also act as a scaffold to facilitate stem
cell transplantation for retinal disease such as age-
related macular degeneration.

I

\/\tre@_g?fl-—-—-—_,fa -

Source: Vitreogel



https://vulcanpost.com/672396/kaha-wearable-tech-singapore/
https://research.a-star.edu.sg/articles/highlights/a-vision-for-better-eye-treatments/
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A*STAR is committed
to supporting the
public sector and
relevant industries in
improving the lives

of Singaporeans,
especially in the areas
of food security, as
well as smart cities and
sustainability.

READ more about
A*STAR's Future of
Food Initiatives.

I Industry Partnerships I Impactful Science

1. Boosting the Resilience of Singapore’s
Food Security

The COVID-19 pandemic has brought the importance
of food security in Singapore into sharp relief.

To support the national agenda of strengthening
Singapore’s food supply, A*STAR works closely with
public R&D entities and industry partners.

I Led by the Singapore Food Agency (SFA) and

A*STAR, the Singapore Food Story R&D Programme
was initiated in 2019 to turn the nation’s challenges
in food security into economic opportunities. The
aim is to build a strong foundation of food-related
cross-domain R&D capabilities in local research
institutions, and address emerging high-value industry
needs in the areas of the agri-tech, nutrition, novel
foods and food safety.

I In collaboration with public agencies including

SFA and the institutes of higher learning, A*STAR
established the Singapore Institute of Food and
Biotechnology Innovation (SIFBI) in April 2020 to
bring its food science research under one roof.
This includes research capabilities in areas such as
nutrition, biotransformation, biotechnology, food
safety, agri-food technology, and even manufacturing
and engineering. The goal of this synergistic platform
is to facilitate economic value capture for Singapore’s
food R&D ecosystem.

SIFBI will partner other research partners in the food
ecosystem such as the NUS, NTU and SFA’s National
Centre for Food Science, as well as foreign universities to
plug capability gaps in the local ecosystem.

KEY ACHIEVEMENTS

SIFBI will look into areas such as food, nutrition
and agricultural technology and is part of
Singapore’s efforts to produce 30 per cent of its
nutritional needs by 2030 - or what it terms its
30 by 30’ target. L}

- Dr Koh Poh Koon, Senior Minister of State for Trade and
Industry, at the Asia-Pacific Agri-Food Innovation Week 2019

DPM Heng Swee Keat and SMS Koh Poh
Koon visited A*STAR in September 2019
to gain deeper insights into our Food &
Consumer R&D strategies

SIFBl is doing its part
to actively promote
partnerships in the

local R&D ecosystem.
The aim is to accelerate

innovation and the
transformation of the
local food industry to
capture new growth
opportunities in the
global food market.
These partnerships are
essential for SIFBI to
contribute to Singapore’s
food security goals.

Watch: New A*STAR

institute SIFBI pushes
the frontiers of food

innovation

Building a “One Stop Shop”

for Food and Biotech!

&s (Y
_..:-:-.1
- ?—


https://www.a-star.edu.sg/News-and-Events/a-star-news/features/news/features/the-right-pairings-partnerships-for-food-innovation
https://www.youtube.com/watch?time_continue=56&v=ul9PDItZPAA&feature=emb_logo
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Local start-up Archisen develops and operates
systems and solutions to grow local produce in urban
cities. By leveraging its expertise in crop management,
engineering innovation and loT technology, Archisen
connects multiple urban farms to a centralised intelligence
system, to help them stay profitable. A*STAR provided
Archisen with technological expertise that accelerated
the start-up’s development of their intelligent urban
farm management platform, Croptron. The start-up
worked with A*STAR's Bll on a yield prediction model

for lettuce and kale to help prevent crop wastage, thus
reducing operational costs and increase profitability.

Start-up Sophie’s Kitchen’s Bionutrients is developing a
new sustainable alternative protein out of microalgae,
which can be turned into a plant-based protein to be
incorporated into consumers’ everyday diet. SIFBI and
Sophie’s Kitchen entered a research collaboration
in August 2019 that would leverage BioTrans’
know-how in fermentation, as well as bioprocess
engineering and design, to develop a robust
bioprocess for the production of alternative food
protein using microalgae. The partnership would
enable Sophie’s Kitchen to rapidly ramp up the scale
of its production for commercialisation, and support
Singapore’s ‘30 by 30" goal.

Eugene Wang, Co-founder of Sophie’s Kitchen’s Bionutrients

I Impactful Science

Eatobe is a Singapore
food biotechnology
start-up which aims

to address nutrient
deficiencies in the
population. Eatobe’s
collaboration

with SIFBI's
Biotransformation
Group has enabled

it to develop
proprietary enzyme
cocktails that ferment
whole foods to
produce ingredients
with higher nutrient
bio-accessibility.
Eatobe produced a
prototype after six
months of collaboration
with A*STAR, while
securing grants and
investments with the
technology developed
during the partnership.

Source: Eatobe

Building A Smart and Sustainable City

A*STAR's capabilities range from robotics and
artificial intelligence to data analytics and machine
learning. Through public sector partnerships, these
R&D capabilities have been developed into innovative
solutions that does everything from improving public
service delivery, to sustainable and more liveable
spaces for Singaporeans.

KEY ACHIEVEMENTS

The Eatobe R&D and Foods team in their pilot processing and test kitchen space.

To help expedite court proceedings, the Speech
Transcription System (STS) was developed by
A*STAR's Institute for Infocomm Research (I°R) with
the State Courts to provide real-time automatic
speech transcription of English conversations
presented as oral evidence and delivery in the Courts.
Applying A*STAR'’s speech recognition technology,

this STS does away with manual court reporters or
transcribers. Previously, the system requires an external
service provider which will take about seven days to fully
transcribe all digitally recorded court proceedings.



https://www.todayonline.com/singapore/real-time-ai-transcribing-system-co-working-space-be-rolled-out-new-state-courts-towers
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I SG Translate, an Al-translation engine I A*STAR collaborates with local robotics SMEs to
was deployed in July 2019 to assist public up their game in creating innovative solutions for 5 5‘\\_: =
communication officers in their translations of industry. Local start-up, SIIX-AGT specialises in multi- I
official materials. More recently, it was used to purpose robotics components such as base modules {f _
O O translate the COVID-19 updates on Gov.sg WhatsApp that can be repurposed for different market segments Fﬁrt{-'
and Telegram to push out these messages quickly. - much like the building blocks of service robots. By ST
incorporating A*STAR's Al technologies into its service
—__ p & 4
(§c robots, the enterprise was able to come up with new
CONTRI BUTI NG Important messages are delivered in 4 languages in a timely manner innovative solutions to address market needs and
boost productivity. Singlish-Speaking Robots and Other Ways to Make
TO SOCIETAL 815 opeaing y
Al Work for Singapore and Beyond
OUTCOMES It licensed I°R's software to develop an advanced The Straits Times. 14 December 2019

autonomous robotics base that integrates multiple
sensors for indoor navigation, and to carry out
multiple tasks. Powered by deep learning algorithms,
the service robots are trained to avoid humans and
obstacles, as well as perform tasks without human
supervision. SIIX-AGT has also worked with A*STAR to
The Multi-purpose All Terrain Autonomous Robot prototype the earlier versions of the MATAR robots.
I (MATAR) is a smart security patrol robot that
employs A*STAR’s technologies in Al and robotics.
A collaboration between A*STAR's I°R, Ministry of
Home Affairs’ Home Team Science and Technology
Agency (HTX) and the Singapore Police Force, MATAR is
equipped with sound and visual sensors with 360 video
capabilities. These allow the autonomous patrol robot
to detect suspicious activity on the ground. MATAR was
deployed for a trial at the National Day Parade 2019.

2 2
- e

Chief Al Scientist, Prof Ong Yew Soon and Assistant
Chief Executive, Science and Engineering Research
Council Prof Tan Sze Wee shared insights on making Al
work for Singapore and beyond in this opinion editorial
for The Straits Times.

Neeuro launched the brainwave-controlled game

I CogolLand to help complement Attention Deficit
Hyperactivity Disorder treatment for children. An
A*STAR spin-off, Neeuro licensed the Brain-Computer
Interface (BCI) technology from A*STAR’s I?R. The
trial of CogoLand to complement ADHD treatment is the
result of a collaboration among the Institute of Mental
Health (IMH), Duke-NUS Medical School and A*STAR's I°R.

Watch the
MATAR
robot in
action.

Innovation is what will set you apart in a
world of disruption. My vision for SIIX-AGT
is to create novel robotics solutions that will
transform industries and make a positive

impact for Society. » Cogoland is a game that could complement the treatment of children with ADHD.

- Mr Ivan Khoo, the Chief Executive Officer of SIX-AGT source: Neeuro
(right in picture)



https://www.a-star.edu.sg/News-and-Events/a-star-news/news/features/making-robots-smarter-with-ai
https://www.youtube.com/watch?v=N50XM3Ruw4E
https://www.straitstimes.com/singapore/singlish-speaking-robots-and-other-ways-to-make-ai-work-for-spore-and-beyond
https://www.channelnewsasia.com/news/singapore/adhd-children-game-play-attention-span-12107600
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LEARN more about
A*STAR's research
on Sustainability.
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Singapore faces significant challenges related to climate-
I change, such as high temperatures in urbanised spots.
A team comprising of researchers from A*STAR’s
Institute of High Performance Computing (IHPC),
I’R and HDB engineers have developed a modeller
that optimises the design of urban spaces for
improved liveability. The Integrated Environmental
Modeller (IEM) renders high-resolution 3D models of
urban environments, and is a world-first urban-planning
tool which integrates the projection of how individual
environmental factors solar, wind, and noise, as well as
their interrelationships, affect an urban setting. With the
IEM, urban planners can visualise environmental factors

on a virtual “Digital Twin" to optimise the design of urban

spaces. For example, the IEM proved instrumental in
the urban design plan for Tengah town. HDB's planners,

architects and engineers used the IEM as one of the smart
planning tools to analyse key wind channels and the solar
heat gained by different urban features, such as concrete

and vegetation. This will help them design open spaces

as well as optimise the building layouts and orientation to

promote natural ventilation within the town.

From left: Mr Tan Sze Tiong, Director, Centre of Excellence for Environmental
Sustainability Research, HDB, Dr Koh Wee Shing, Senior Scientist, A*STAR’s IHPC,
Dr Poh Hee Joo, Senior Scientist, A*STAR’s IHPC and Mr Fachmin Folianto, Senior
Research Engineer, A*STAR's I°’R

I Impactful Science
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The IEM has also pushed technological boundaries
in high performance supercomputing. It has created
the first-ever 3D wind-flow simulation that included
all buildings in Singapore at a 10-metre resolution.
In 2019, the project garnered prestigious awards
such as the President’s Technology Award, the
ASEAN Outstanding Engineering Achievement
Award and the Minister for National Development'’s
R&D Merit Award.

As Singapore gears up to become a smart nation
powered by digital innovation, A*STAR is embarking
on two partnerships with large local enterprises to
co-develop digital solutions for smart cities and the
built environment.

W—
Moving forward,
A*STAR will enhance

our support for o

local enterprises. Q
For Surbana Jurong,

we will do our part ‘v

to support its global
competitiveness

in the built
environment
through leveraging
technology. The fact
that local SMEs can
benefit from this
new partnership is
a very important
outcome. ———— 99
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KEY ACHIEVEMENTS

A*STAR and Surbana Jurong will jointly develop
advanced digital capabilities in i) the planning of cities,
residential towns and industrial parks, ii) design and
simulation of buildings, and iii) services for efficient and
sustainable operations and maintenance. As part of
the commercialisation partnership, Surbana Jurong is
incorporating into its service offerings, technologies
commercialised by A*STAR's SME and start-up
licensees. The Large Local Enterprise (LLE) will also
expose local companies in its supply chain to overseas
markets for new business opportunities, including the 40
countries in which the company has an existing market
presence. The upcoming Surbana Jurong Campus will
serve as a test-bed for new technologies in partnership
with A*STAR SMEs and start-ups.

-

SJ SURBANA
JURONG

]

B - ey

From left: Mr Frederick Chew, CEO, A*STAR, Prof Tan Sze Wee, ACE SERC, A*STAR, Ms Chan Lai Fung, Chairman, A*STAR, Mr Liew

- Mr Frederick Chew, Chief
Executive Officer, A*STAR

Mun Leong, Chairman, Surbana Jurong, Mr Chong Lit Cheong, Group Chief Corporate Officer, Surbana Jurong, and Mr Wong Heang
Fine, Group Chief Executive Officer, Surbana Jurong



https://www.straitstimes.com/singapore/first-housing-district-in-new-tengah-town-unveiled-with-emphasis-on-community-farming
https://www.a-star.edu.sg/News-and-Events/a-star-news/news/publicity-highlights/developing-smart-city-solutions-for-singapore-and-beyond
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With ST Engineering, A*STAR will focus on
technology co-development, adoption and
commercialisation in robotics, smart mobility,
smart communications, and healthtech. A*STAR will
pull technological capabilities from across its research
institutes to co-develop innovative solutions with ST
Engineering. The partnership will drive new business
outcomes in Singapore and in overseas markets for ST
Engineering and its SME partners.

Agency for
Science, Technology
and Research

ally

2. ST Engineering

SINGAPORE

MEMOR RUM OF UNDERSTANDING

ING CEREMONY

MOU signing ceremony with ST Engineering in July 2019
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This MOU with A*STAR serves as another
collaboration platform for us to work with some
of the best minds in research and engineering to
create differentiated, commercially viable smart
city solutions that will further enhance our
global competitiveness. [}
- Mr Vincent Chong, President & CEO of ST Engineering

Local enterprise Westcom's food waste management
system is a game-changing solution that turns food

waste into fertiliser within 24 hours, and generates no
wastewater. Westcom’s patented microbial solution

was invented after a two-year R&D process with
A*STAR. Researchers also helped Westcom set up its
own in-house laboratory so that the company could
scale up production of its microbial solution to serve
market needs.

Bags of fertiliser produced by Westcom’s food waste recycling machine

Researchers from
IMRE have churned

out biodegradable

plastic made out of
lignin, a waste product

of processes such as
paper production, and
the method has proven
to be cost-effective.

KEY ACHIEVEMENTS

IHI Corporation is a Japanese multinational company
(MNC) that produces heavy-industry machinery.

The company worked with A*STAR’s Institute

of Chemical and Engineering Sciences (ICES) to
co-develop a new Methanation catalyst to help
companies such as chemical production plants
convert carbon dioxide emissions into methane,
which could then be sold or used as an energy
source to power plant operations. The new

technology aims to effectively reduce carbon footprint
of these production plants, contributing to Singapore’s
efforts in addressing the effects of climate change.

From left: Dr Kai Dan, Scientist, Prof Alfred Huan, Executive Director and Dr Loh Xian Jun, Senior Scientist from IMRE

Source: Lianhe Zaobao © Singapore Press Holdings Limited. Permission required for reproduction.



https://www.a-star.edu.sg/News-and-Events/a-star-innovate/innovates/latest-research-tech/biodegradable-plastics---is-that-possible-
https://www.straitstimes.com/singapore/converting-leftovers-into-fertiliser-or-animal-feed
https://www.straitstimes.com/business/new-system-aims-to-help-factories-reduce-carbon-footprint
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Open innovation adds
value to the economy.
A*STAR supports
Singapore’s world-

class R&D ecosystem

by bridging the gap
between academia and
industry, thus anchoring
businesses in high-value
industries here.

I Industry Partnerships I Impactful Science

1. Powering High-Value Manufacturing

A*STAR’s wide-ranging capabilities in Industry 4.0
manufacturing processes give local companies

a competitive edge, helping them to reinvent
themselves, and pivot into new markets and new
products. A*STAR also works with multinational
corporation (MNC), helping to anchor their activities
in Singapore to create business opportunities for
local companies and jobs for Singaporeans.

Component Technology and A*STAR have worked
I on several industrial projects together and to date,
co-developed 27 key technologies in wire bond
inspection. A partnership with A*STAR's SIMTech
was crucial for a small business like Component Tech
because it did not have the capabilities to develop
new technology on its own. These collaborations
resulted in a first-of-its-kind 3D automated wire bond
inspection system, which Component Technology
exhibited at the Hannover Messe trade fair in April
2019. Using algorithms and triangulation technology
jointly developed with A*STAR, the machine inspects
the interconnections between wires to confirm that
they are up to standard. The cost savings are the key
value proposition for the machine, giving the company
a competitive edge. In the future, it plans to provide
upgrades such as artificial intelligence capabilities so the
machines can handle more complicated applications.

A*STAR'’s ARTC, local SMEs JM Vistec System and
M8M, as well as MNC Procter and Gamble (P&G)
jointly developed a new system driven by artificial
intelligence to automate the process of quality
inspection for P&G's luxury consumer care bottles
during production.

sl
- E

Source: The Straits Times © Singapore Press Holdings Limited. Permission required
for reproduction.

The SIMTech Innovation Factory - an
initiative by A*STAR in partnership
with Enterprise Singapore - is a space
that supports local firms’ ideation

and design of unique products. Set

to be operationally ready at the Jurong
Innovation District (JID)'s CleanTech

Park by 2021, the Innovation Factory

will provide companies with design

and prototyping support for products
such as inspection equipment, medical
technology devices and electromechanical
modules. Resident design and technology

KEY ACHIEVEMENTS

A*STAR’s ARTC, Jurong Townhall Corporation (JTC)

and Singtel signed a memorandum of understanding

in June 2019 to develop Industry 4.0 solutions based

on 5G technology. The three parties are integrating 5G
technology into A*STAR's Model Factory @ ARTC in the
Jurong Innovation District (JID) to drive digital transformation
in the manufacturing sector. The 5G pilot network at ARTC
will help accelerate the commercialisation of 5G technology
and its adoption by manufacturers in Singapore.

experts will be on hand to guide them on
their innovation journey. The Innovation
Factory supports the JID's aim to
create 95,000 jobs in research and
advanced manufacturing activities
over the next two decades.
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After developing their idea into a product concept for prototyping, companies can choose to carry out pilot
manufacturing of their products at the A*STAR Model Factory located at SIMTech and the ARTC.

Component Technology CEO and managing director Berne Chung with the first-
of-its-kind 3D automated wire bond inspection system his company developed in
collaboration with A*STAR

Source: Component Technology


https://www.a-star.edu.sg/News-and-Events/a-star-innovate/innovates/interviews/why-did-this-company-work-with-a-star-to-codevelop-27-technologies
https://www.straitstimes.com/business/companies-markets/automated-system-to-cast-an-ai-on-sk-ii-bottles
https://www.channelnewsasia.com/news/singapore/new-co-working-space-in-jurong-more-funds-for-deep-tech-start-12491566
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I At the annual Industrial Transformation Asia-
PaCifiC (ITAP) 201 9 in OCtOber, A*STAR IaunChed a PERSO NALI SE D @ Planning Software for Seamless @ Digital Twin for Better Design
Shop Floor Operations of Factory Line

An enerprise rescurce plinning and manufacouring An enhancad digial pwin helps 1o optimise

series of new Future of Manufacturing Initiatives.
Execution system control all activities on the shop the line design. By wirtually designing the

These include i) a hyper-personalised manufacturing oo cpiring cpetiorl iy e i b st s vl ot
platform for the fast-moving consumer goods (FMCG) MANUFACTURING o o T

sector; and ii) a learning platform that digitally

Customers today sxpect custimisible producte. A yper-personalisation | @ (©) Real-Time Visibility of
i i line is designed to help companies rransiorm their processes for R Machine Productivity
connects smart factories for the sharing of Industry 4.0 A e R e o AW S SN VI 30,
best p ra Ctices . specific, realtime demand. It is Rexibile, integratad and scalable, using o o ; ::::::::::::;:::;U;w

atvanced Internet-of-Things (IoT) and machine learning for higher
productivicy, reduced coses and shorter me to markec

improve equipment effectiveness,

ARTC's hyper-personalised manufacturing initiative
TO THE marks new frontiers for Singapore’s Future of
TRANSFORMATION Manufacturing strategy. This move towards hyper-
OF SINGAPORE'S personalisation takes manufacturing to the next level

. . H) Legistics System

ECONOMY by leveraging advanced loT-enabled devices as well e aens e msssey

as machine learning techniques to analyse customers’ skl e g N © Fast, Secure Connectivity

. . . optimisation and real-gime vehicle tracin Using Light
real-time behavioural data. Tapping on the local R&D r o
. where Wi.Fi is hampered. Light Fideity (Li-Fi)
ecosystem, Singapore-based manufacturers are keen ©) Praiceive Wakitasamos ofersscure i i ad o ey
d | d . k h | b ” ” Prevents Downtime communinens o e
to deploy production know-how globally as well. In R N Ta—
. esses key manufacturing daca for 1
2018, A*STAR extended its ARTC model factory to e g Prsame g Reliable Production Line
. . . . by Identifing necessary mainerance (F) Robotics Optimise Efficiency A sell-diagnostic and sel-hesling sensor nevwork
FMCG firms, complementing its work with aerospace B . Fickand.place roborics with image by R A
. . . sehect the ftems required for each erder. ickios b ok, Aaionaeiois manitarie o shhsar
and engineering companies. So far, A*STAR and 10 enasnipal i ke g kil socseri e
. . . I . ' reduees the nead for mainzenance and regular calibeation
companies have collectively invested S$38 million into
FMCG R&D at ARTC. Cin'® T e e SN b o s A gt e

I Pfizer, one of the world’s largest pharmaceutical

companies, established its Manufacturing In October 2019, A*STAR's SIMTech and

Technology Development Centre (MTDC) in A*STAR's I the Singapore Precision Engineering

ICES in 2016. The company has extended its agreement and Technology Association (SPETA)

with ICES to host MTDC till 2022, further anchoring its launched a learning platform that MOU SIGNING CEREMONY s <aly
global R&D activity in Singapore. digitally connects smart factories so

- = SYS@M OF MODEL FACTORIES

local companies across industries
can learn Industry 4.0 best practices.
This new platform will allow companies
to discover fresh approaches to digital
manufacturing, and explore how these
could be applied in their factories for
higher productivity. Thirteen organisations
across industry and institutes of higher
learning have signed an MOU with
SIMTech and SPETA to join this Digital
Ecosystem of Model Factories Initiative.

FIND OUT more about
A*STAR's Future

of Manufacturing
initiatives.

MOU signing ceremony on the Digital Ecosystem of Model Factories in October 2019


https://www.a-star.edu.sg/News-and-Events/itap
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2. Enhancing Trade and Connectivity

A*STAR supports trade and connectivity for Singapore,
maintaining its competitiveness as a global air and sea
transhipment hub.

The Smart Manufacturing Joint Lab between A*STAR,

Rolls-Royce and Singapore Aero Engine Services Pte
Ltd (SAESL) was first established in September 2017 to

accelerate the development of solutions for automatic,
digital, adaptive manufacturing, and repair for the
aerospace industry. Since its launch in 2017, the joint
lab has seen nearly 30 R&D projects with around
100 companies, more than 40 of which are local. For
example, local SME KA Industrial Engineering, has
deployed an automated boron nitride spray process
developed by A*STAR for Rolls-Royce’s Seletar
facility. In June 2019, A*STAR and Rolls-Royce further
invested S$8 million into their joint lab with Singapore
Aero Engine Services, bringing the total investment of
the five-year collaboration to S$69 million.

Another product of the Smart Manufacturing Joint
Lab between A*STAR, Rolls-Royce and Singapore
Aero Engine Services: Two local enterprises and the
entities have jointly developed a new technology
that automates part of an inspection process

in jet engine manufacturing. System integrators
Zincode Technologies and Sysmatic Global worked
with Rolls-Royce and ARTC on the solution, which
uses an array of cameras and specialised lighting to
capture detailed images of jet engine fan blades. It
has been installed in Rolls-Royce’s Seletar facility for
further validation.

These stories highlight how A*STAR continues
to keep Singapore attractive as an R&D hub,
anchoring MNCs here, and in the process, help
local SMEs make headway into the aerospace
industry through innovation.

KEY ACHIEVEMENTS

Rolls-Royce, B
A*Star invest SE8S
another $8m .
in joint lab
to develop
smart tech

Source: The Business Times © Singapore
Press Holdings Limited. Permission required
for reproduction.
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We want to bring
the local enterprises
along; they are the
receptacles for the
technology that
A*STAR creates

so they will be

the beneficiary of
the business that
comes as a result
of it, together with
Rolls-Royce.

- Prof Tan Sze Wee,
Assistant Chief Executive
of A*STAR's Science
and Engineering
Research Council

S}

-

From left to right: Dr Bicky Bhangu, President, Southeast Asia, Pacific and South Korea at Rolls-Royce, Prof Tan Sze Wee, Assistant Chief
Executive, SERC, A*STAR, Dr David Low, CEO, ARTC, A*STAR, Mr Gavin New, Director, Sysmatic Global, and Mr David Tan, Director,
Zincode Technologies

Source: Straits Times © Singapore Press Holdings Limited. Permission required for reproduction.


https://www.straitstimes.com/business/companies-markets/rolls-royce-astar-invest-another-8m-in-joint-lab-to-develop-smart-tech
https://www.a-star.edu.sg/News-and-Events/a-star-innovate/innovates/announcements/2-local-smes-partner-rolls-royce-a-star
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Sembcorp Marine and A*STAR inked a Master
Research Collaboration Agreement (MRCA) to jointly

pursue innovation in digital design and advanced

manufacturing to achieve clean energy solutions.
With this agreement, the partners aim to shorten the

development cycle and time-to-market of new and
sustainable offshore and marine innovations. Sembcorp
Marine and A*STAR will also set up a joint research
laboratory and workspace to facilitate the test-bedding
and commercialisation of technologies.

The Centre of Excellence for Autonomous & Remotely
Operated Vessels (CEAOPS) was launched in October
2019. CEAOPS is the first research initiative to

be funded under the Maritime Transformation
Programme, and will be the national focal point
for Maritime Autonomous Surface Ships R&D. It
will lead the way for safe and efficient operations of
autonomously and remotely operated vessels, as well
as vessels equipped with smart maritime systems and
solutions, in complex operating environments.

CEAOPS will be housed in the Technology Centre

for Offshore and Marine, Singapore (TCOMS), a joint
initiative between A*STAR and NUS. Technologies
developed by the R&D ecosystem in Singapore are
already being deployed. For example, Jurong Port has
test-bedded a cargo forecasting prediction tool in its
decision-making process for future port resources
planning. This tool was co-developed by A*STAR’s
IHPC, Singapore Management University (SMU)

and Fujitsu. ST Engineering, IHPC and the Maritime
and Port Authority of Singapore Living Lab are also
working closely to develop next generation vessel traffic
management systems. To help maritime SMEs embrace
digitalisation, the Singapore Sea Transport Digital Plan
was rolled out in 2019.

KEY ACHIEVEMENTS
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MOU signing ceremony during the
Singapore Maritime Institute (SMI)
Forum in October 2019



https://www.a-star.edu.sg/ihpc/resources/news/news/press-release/boosting-innovation-in-digital-design-and-advanced-manufacturing-sembcorp-marine-and-a-star-deepen-r-d-collaboration
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As avibrant Global-Asian
node of technology,
innovation, and
enterprise, Singapore
creates new products
and services for the
world. A strong base of
researchers, innovators,
and entrepreneurs is
critical to achieve this.
A*STAR'’s multi-pronged
talent strategy builds

a pipeline of skilled
talent pool to drive
innovation and meet
the country’s societal
and economic needs.

I Industry Partnerships

1. Nurturing A Pipeline of Local Talent

A*STAR scholars are actively contributing to the
Research, Innovation & Enterprise (RIE) ecosystem in
Singapore. Here are some success stories.

Driving Entrepreneurship

A*STAR scholar Dr Liang Hui Guang, is CEO and

I co-founder of Mercurics, an Al company that allows
companies to measure the personality traits of existing
and potential employees that suit the organisation’s
needs. The A*STAR spin-off's computational modelling
platform can be applied to various professional services
sectors, such as human resource, retail and finance.
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In my PhD thesis- | wrote this in my foreword:

I will never forget my charge to contribute -

in whatever capacity my professional training
allows - back to the economy of Singapore.”— 39

- Dr Liang Hui Guang, who scored 254 points for his PSLE
and is CEO of Mercurics

I Impactful Science

I Following a successful

research career at I’R,
A*STAR scholar Dr
Ethan Chu, founded
Xjera Labs, an A*STAR
spin-off focused on Al-
based Video Analytics.
Xjera's Al solution helps
its customers make
sense of their data and
videos, which can be
applied to everything
from the improvement

of security, to general }

productivity. In 2019,
the company won both
the Emerging Enterprise
Award and the Best

Innovation Awards. Source: ST PHOTO: ARIFFIN JAMAR

I A*STAR scholar Dr Ling Ka Yi, together with

Dr Sandhya Sriram co-founded Shiok Meats,

a cell-based crustaceans start-ups in 2018. Born

out of their desire to create an alternative to the
unsustainable shrimp industry, the founders leveraged
their backgrounds in biology and cell science to build
Shiok Meats and craft the world's first “clean shrimp”.
In 2019, the enterprise raised S$6.2 million in seed
funding to develop cell-based shrimps.

From left: Dr Ka Yi Ling (CTO) and Dr Sandhya Sriram (CEO), co-founders of Shiok Meats

KEY ACHIEVEMENTS
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Winners of the Emerging Enterprise Award (from left) Mr Wong Joo Seng, co-founder and CEO of Spark System, Mr Jeremy Heng and Mr
Ethan Chu, two of the three co-founders of Xjera Lab and Mr Charles Cher, Chairman of Emage Vision at the awards night on Oct 3, 2019

As of April 2020, A*STAR has nurtured a pipeline of
around 1,650 Singaporean PhD talent through various
scholarship schemes.

€€

The A*STAR Scholarship Award is part of
our wider national strategy to allow our
best to excel to their potential... Many are
well regarded in their respective fields
and through their work, have made a
real difference to people’s lives, not just
in Singapore but around the world... |
am happy to note that A*STAR has made
significant contributions to Singapore’s

efforts in nurturing our talent base. ———— 99

- Minister for Trade and Industry Chan Chun Sing at
A*STAR's Scholarship Award Ceremony 2019



https://www.businesstimes.com.sg/atom/187144
https://www.forbes.com/sites/michaelpellmanrowland/2019/04/28/shiokmeats/#3ac644f91f7c
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* . . .
Driving Innovation in the Labs I A*STAR scholars, Asst P.rof (.:hrlstlne Cheung from I A stem cell and developmental biology senior research
IMCB and Asst Prof Benjamin Tee from IMRE were scientist at GIS, A*STAR scholar, Prof Tan Meng How
I A*STAR scholar Dr Tam Wai Leong is the group leader awarded the World Economic Forum'’s Young was one of nine scientists selected to join the

for precision oncology at the Genome Institute of Scientists of 2019, which featured 21 leading academics prestigious European Molecular Biology Organisation
Singapore under A*STAR. He is part of the research from 10 countries. Asst Prof Cheung's work involves using (EMBO) Global Investigator Network. In a recent
team that collaborated with the National Cancer stem cell technology to study blood vessels in ways that joint study published in Nature, Prof Tan's team, together
Centre Singapore (NCCS) in a local study to discover could lead to treatments for diabetes and stroke; Asst with NTU and Stanford University uncovered a new layer
that tumour growth can be slowed or prevented Prof Tee's skin-like sensor systems help the brain interact of complexity beyond the human genome. The in-depth

TALENT FOR by “starving” cancer cells of a nutrient commonly with prosthetic limbs, and give robots the sense of touch, study and new discoveries of RNA editing process provide
found in meat, fish and dairy products. enabling them to repair themselves. better understanding of what makes us human.

THE NATION -

STRENGTHENING

A VIBRANT
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INNOVATION,

AND ENTERPRISE

These A*STAR scholars were amongst 20 regional
honourees of the Asia-Pacific Technology Review
Under 35 Award 2020, announced in December 2019.

Dr Yvonne Gao (pictured, left)
Scientist, IMRE

Dr Tam Wai Leong (left), group leader for precision oncology at A*STAR’s GIS, and

Building modular hardware for €¢
quantum computers

Tan Meng How and his colleagues’ latest work

Dr Daniel Tan, a senior consultant at the division of medical oncology at the NCCS, DrLing Ka Yi gfeat/y eXpGndS our underStanding Of hOW RNA

and a member of the research team which discovered that cancer stem cells use an . ; . . . . e .

amino acid called methionine as fuel and are especially dependent on it. Co-founder of Shiok Meats EdItII’lg ContrlbUtes to the leEI’SIfICatIOn Of our
Bringing delici d health . . .

Source: ST PHOTO: JASMINE CHOONG Crustacean meat to consumers by genome - across time and age and in different

harvesting cells instead of animals

tissues of the body. They have identified

important findings about how RNA editing is

controlled and defined new regulators of this

process. This is a very important study for our
understanding of the role that RNA editing

plays in different contexts and will provide a
foundation for future studies in this field. — 39

- Associate Prof Carl Walkley from St Vincent's Institute and
the University of Melbourne



https://www.a-star.edu.sg/News-and-Events/a-star-news/news/press-releases/scientists-uncover-a-new-layer-of-complexity-beyond-the-human-genome
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2. Fueling Innovation in Local Industry

The Technology for Enterprise Capability Upgrading
(T-Up) initiative seconds A*STAR Research Scientists
& Engineers (RSEs) to local enterprises to build and
upgrade their in-house R&D capabilities. Here are
some exemplary A*STAR talent who have made
impactful contributions to local enterprises.

Mr Mike Wong Kim Sing, Senior Research Engineer,
I’R, was seconded to local enterprise Pestech

to support the development of its auto rodent
surveillance system, RodentEye. The system taps
on data analytics and loT platform technologies,

and reduces manpower costs by 50 per cent, while
improving the effectiveness of rodent hotspots
elimination by 100 per cent. Mr Wong was pivotal

in the translation of research done at A*STAR

IR into innovative solutions that gave Pestech

a competitive edge. He is also a veteran of the

T-Up Scheme, having completed 10 years' worth of
secondments and seen through the innovation journeys
of five local SMEs.

A*STAR has helped Pestech to innovate its
work processes, enabling us to overcome high
operational costs, and provide higher-value-
added service to our clients. With the training
provided, our staff has also become more
competent in harnessing digital technologies
for greater efficiency. [}
- Mr Tong Kien Seng, Founder, Pestech
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Winners of the T-Up Excellence Award 2019
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From left: Mr Marcus Neo Puay Keong, CEO of Omni-Plus System Pte Ltd, Dr Leong Yew Wei, IMRE, Mr Tong Kien Seng, Founder of
Pestech, Mike Wong Kim Sing, I’R, Mr Chan Chun Sing, Minister for Trade and Industry, Ms Chan Lai Fung, Chairman of A*STAR,
Mr Peter Ong, Chairman of Enterprise Singapore, Mr Jeffrey Lu, Co-Founder/CEQ of Engine Biosciences, Dr Asha Shekaran, BTI

(joined T-Up company after secondment ended)

Dr Asha Shekaran who was from A*STAR’s

I Bioprocessing Technology Institute (BTI) helped
optimise Engine Biosciences’ proprietary Al
platform for faster and more effective drug
discovery processes. The T-Up Project included a
proof of concept screen to identify miRNAs which
regulate liver cancer cell growth and drug sensitivity;
and a commercial engagement of its platform
technology to identify regulators of a specific
biological pathway of interest. Dr Asha is currently
hired by Engine Biosciences as lead scientist and
platform leader.

Omni-Plus System (OPS)'s business is in providing a
full solution approach to supply neat thermoplastic
resins and composite materials to the electronic
manufacturing industries. Dr Leong Yew Wei was
seconded to OPS for a year under the T-Up scheme
where he facilitated the company’s capability
development roadmap. He played an instrumental
role in establishing the R&D direction of the company,
enabling it to create their own proprietary product
portfolio to enhance their competitiveness.
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READ our High-Impact
Publications.
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3. Driving Impactful Discoveries

As a world-class research organisation, A*STAR
nurtures local talent while attracting global top talent
to enable the local innovation ecosystem. Here are the
highlights of their achievements in use-inspired basic
science and high-impact R&D.

Top High-impact Journal Publications (in FY2019)

A*STAR researchers discovered that modifying how embryonic stem cells use
7Y sugar can switch them into a totipotent state.

Tee Wee-wei, IMCB
Nature Cell Biology

Maternal factor NELFA drives a 2C-like state in mouse
embryonic stem cells

Scientists discovered that biosensors designed with quantum properties are 15
[7Y> times more sensitive than classical sensors.

Wu Lin, IHPC
Nano Letters

Quantum Plasmonic Immunoassay Sensing
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A*STAR scientists identified a molecular marker for tracing the origins of
immune cells that reside in tissues and organs.

Florent Ginhoux, SIgN

Cell

Fate Mapping via Ms4a3-Expression History Traces
Monocyte-Derived Cells

-

By integrating nanoantennas with liquid crystals, A*STAR researchers created a
metasurface that allows fine dynamic control over the properties of light.

Arseniy Kuznetsov, IMRE
Science
Phase-only transmissive spatial light modulator based on

tunable dielectric metasurface

KEY ACHIEVEMENTS

A*STAR researchers found a novel point of weakness in tumor-initiating cells (TICs),
opening up new opportunities for treating drug-resistant cancers.

Tam Wai Leong, GIS
Nature Medicine
Methionine is a metabolic dependency of tumor-initiating cells

Scientists employed a combination of theoretical and experimental methods to
optimise catalyst design. An improved design for nickel hydroxide catalysts could
reduce costs and improve the efficiency of hydrogen fuel and oxygen generation.

Yu Zhigen, IHPC

Xi Shibo, ICES

Energy & Environmental Science

Strain stabilised nickel hydroxide nanoribbons for efficient
water splitting



https://research.a-star.edu.sg/articles/highlights/where-immune-cell-reinforcements-come-from/
https://research.a-star.edu.sg/articles/highlights/making-light-behave-in-useful-ways/
https://research.a-star.edu.sg/articles/highlights/a-quantum-leap-for-biosensors/
https://research.a-star.edu.sg/articles/highlights/unlocking-the-full-potential-of-stem-cells/
https://research.a-star.edu.sg/articles/highlights/crippling-cancer-cell-growth/
https://research.a-star.edu.sg/articles/highlights/catalyzing-the-future-of-clean-energy/
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Awards: International I

I Honorary Citizen Award - Professor Sir John O'Reilly,
Chairman of SERC, A*STAR

Singapore has honoured Professor Sir John O'Reilly,
Chairman of SERC, A*STAR and Professor Victor J.

Dzau, President of the United States’ National Academy
of Medicine, with the Honorary Citizen Award for their
valuable contributions to Singapore.

Sir John O'Reilly has played an invaluable role in
charting the strategic direction for R&D in Singapore,
particularly in the engineering and physical sciences
domains. He has also been instrumental in fostering
close links and R&D collaborations between Singapore,
and British companies and universities.

From left: Professor Victor J. Dzau and Professor Sir John O'Reilly at the Istana

L'Oreal-UNESCO International Awards for Women in
Science 2019 - Dr Sherry Aw, Independent Fellow, IMB

Dr Sherry Aw was awarded the L'Oréal-UNESCO regional
fellowship Singapore.

Dr Aw's work in neuroscience could pave the way for
better treatments for neurodegenerative diseases.
Among the 275 national and regional fellowship winners
that UNESCO supports each year, Dr Aw was listed as
one of the 15 most promising researchers.

World Summit on the Information Society Prize 2020
Champion - Transforming Urban Tree Management
project, IHPC

The team collaborated with botanists and ecologists
to translate the botanical domain knowledge into
large-scale representative biomechanical 3D models of
actual, individual trees in Singapore. These dynamic
tree models will bring about more sustainable
solutions for tree management in Singapore,

as a response to climate change. Support from
stakeholders such as NParks, Singapore Land
Authority, GovTech, and the National University of
Singapore, enabled IHPC to form an end-to-end value
chain from data acquisition, digital modelling, to tree
management operations.

KEY ACHIEVEMENTS

American Institute for Medical & Biological
Engineering College of Fellows - Prof Malini Olivo,
Director of Biophotonics and Head Laboratory of
Bio-optical Imaging, SBIC, A*STAR

Picked for her pioneering work in developing
biophotonics technology, Prof Malini Olivo was the only
one from Singapore and the ASEAN region to receive
this recognition.

The IHPC team (from left): Dr Daniel Wise, Dr Lim Chi Wan Calvin, Dr Like Gobeawan,
Dr Su Yi, Dr Wong Sum Thai



https://www.asianscientist.com/2019/03/features/asias-rising-scientists-sherry-aw/

KEY ACHIEVEMENTS
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I Global Highly Cited Researchers 2019
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ECOSYSTEM Assoc Prof Loh Xian Jun Dr Seh Zhi Wei Prof Nicholas Barker Dr Subhra K. Biswas
FOR RESEARCH,

INNOVATION,
AND ENTERPRISE

S

Senior Scientist, IMRE Senior Scientist, IMRE Research Director, IMB Principal Investigator, SIgN

Dr Florent Ginhoux Dr Liu Zhuangjian Dr Michael Meaney Prof Laurent Rénia
Senior Principal Investigator, SIgN Senior Scientist, IHPC Director, SICS Executive Director, SIgN

READ more about our
2019 Global Highly
Cited Researchers.

Dr Zhang Lili Prof Zhang Yong Wei

Scientist, ICES Deputy Executive Director, IHPC
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President’s Technology Award 2019 - Dr Poh Hee Joo,
Senior Scientist, IHPC, and Mr Fachmin Folianto,
Senior Research Engineer, IR, Dr Koh Wee Shing,
Senior Scientist, IHPC, and Mr Tan Sze Tiong,
Director, Centre of Excellence for Environmental
Sustainability Research, HDB

A joint effort by A*STAR and the Housing & Development
Board (HDB), the Integrated Environmental Modeller
(IEM) was adopted in the planning of the new Tengah
town to build a cool and well-ventilated environment

for residents. In addition to the President’s Technology
Award, the IEM project has also garnered other notable
awards such as the ASEAN Outstanding Engineering
Achievement Award, and the Minister for National
Development’s R&D Merit Award in 2019.

Exemplary Innovator Award - Dr Tan Puay Siew,
Director, SIMTech

Recognised for breaking technological boundaries in
developing the Model Factory@SIMTech, Dr Tan Puay
Siew's work has helped companies remain competitive
by adopting innovation and Industry 4.0 technologies.
She is also commended for her efforts in designing
customised technology upskilling courses to transfer
expertise to industry. She received her award at the
Public Sector Transformation Awards 2020.

I Impactful Science

— PRESIDENT'S SCIENCE
\_ &«TECHNOLOGY AWARDS

17 OCTORER 2019

The IEM team receiving the President’s Technology Award from President Halimah
Yacob at the Istana in October 2019

I 2019 Outstanding Maritime R&D and Technology
Award - I°’R Team

Researchers from the I?R’s satellite team, Dr Peng
Xiaoming, Zhang Weiqiang, Dr Yen Kai, Mr Law Sie Yong,
Dr Lin Zhiwei and Mr Richard Wang Bo, and industry
partner ST Engineering, were awarded the Outstanding
Maritime R&D and Technology Award for their work

on a very high frequency (VHF) data exchange system
(VDES) for safe navigation at sea.

Institute for Infocomm Res
STAR

’

The I°R team receiving the 2019 Outstanding Maritime R&D and Technology Award

KEY ACHIEVEMENTS

A*STAR Scholar Dr Shao Huilin is a Joint

I Investigator with A*STAR’s IMCB and was awarded
the 2019 Young Scientist Award under the Physical,
Information and Engineering Sciences category.

Her work focuses on developing innovative diagnostic

technologies to empower patient care. An Assistant
Professor at the National University of Singapore, her

pioneering technologies enable non-invasive early
cancer detection and monitoring processes. Dr Shao
and her team have also developed molecular switches
that enable the rapid detection of infectious diseases
such as human papillomavirus (HPV), hepatitis

and flu. In 2019, she invented a blood test that
would enable the accurate detection of Alzheimer's
disease — even at early stages. The breadth of her
work — spanning the fields of molecular biology,
nanomaterials science and device engineering —

not only enables clinical breakthroughs, but also
strengthens Singapore's international reputation in
healthcare technology and innovation.

Dr Shao with her team members from IMCB



https://www.a-star.edu.sg/News-and-Events/a-star-talent-times/in-pursuit-of-the-holy-grail-in-diagnostic-technology
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ONE-NORTH FESTIVAL 2019
13 - 14 September

The one-north Festival is an annual celebration of research,
innovation, creativity, and enterprise. It is jointly organised by A*STAR
and JTC, and supported by Science Centre Singapore, and many
partners within and beyond one-north.




X-PERIMENT!
2019

13 - 14 September

X-periment! is a science
carnival under the Singapore
Science Festival, jointly
organised by A*STAR and
Science Centre Singapore.

It is also held in conjunction
with the one-north Festival.
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A*STAR
RIE2020 KPIs Achievement

RIE2020
Target

ANNEX
K EY (as at FY19 Q4)
1 Industry R&D Projects* 6,056

PERFORMANCE

2 Industry R&D Spending (S$ mil)

INDICATORS -

3  No. of Licences

(217%)
. 68

4 No. of Spin-offs (131%)
5 Industry Cash Funding Received (S$ mil) 396

[Tracking Indicator in RIE2020, subset of indication no. 2] (126%)
. _ _ 23.6

6 Licensing Revenue (S$ mil) (157%)
_ 255

7  No. of RSEs from RIs seconded to industry (93%)
. . . 542

8 No. of PhD Postgraduates trained or being trained (99%)

* Excludes Characterisation, Measurement and Technical Consultancy (C/M/TC) projects.

In addition to the indicators above, A*STAR's research was also published in 8,733 high-impact publications.




ORGANISATION DETAILS

Board Secretary:

Mr Haryanto Tan, Director, Planning & Policy, A*STAR
Public Sector Science & Tech Policy and Plans Office,
Prime Minister’s Office

Address:  Agency for Science, Technology and Research,
1 Fusionopolis Way, #21-10 Connexis North,
Singapore 138632

Telephone: 6826 6174
Fax: 6777 1711

Email: TAN_Haryanto_Kurniawan@a-star.edu.sg





