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 OUR MISSION

 OUR VISION

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.

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

Ms Chan Lai Fung
Chairman

Mr Frederick Chew
Chief Executive Officer

A*STAR continued to contribute as a strategic 
innovation engine for Singapore in FY2021.

Long-term R&D investments have enabled A*STAR to 
play our part to address national needs and generate 
new opportunities for growth. Strong scientific 
fundamentals help to drive an innovation pipeline to 
enhance Singapore’s economy, society, and future. 

One key initiative in FY2021 was repositioning the 
Institute of Sustainability for Chemicals, Energy and 
Environment to support Singapore’s sustainability 
goals, including the Singapore Green Plan and Zero 
Waste Masterplan. 

To support Singapore’s “30 by 30” food security goal 
of producing 30 per cent of Singapore’s nutritional 
needs locally by 2030, A*STAR partnered Temasek 
Foundation to set up the Food Tech Innovation Centre 
as an ecosystem platform to help novel food start-ups 
accelerate their product and process development. 

In the area of improving health outcomes, the Genome 
Institute of Singapore and the Bioinformatics Institute are 
contributing their genomics and bioinformatic capabilities 
to support Singapore’s population cohort study, SG100K. 
This study will pave the way for faster diagnosis and 
targeted treatments through precision medicine. 

Strong public-private partnerships continue to be key 
enablers in translating our science into impact. We 
contribute meaningfully to the innovation journeys 
of our industry partners, to assist them to go from 
technology to component to product. For instance, 
focused efforts were made in 2021 to stand up the 

The dedicated efforts of our researchers and scientists, 
together with our public sector colleagues, were 
recognised via several awards at the COVID Public 
Sector Transformation Awards Ceremony 2021, and the 
annual Firefly Awards.

Ultimately, people are at the heart of what we do at 
A*STAR. We are proud of what our staff have achieved 
and continue to be inspired by their passion to pursue 
impactful science that will create growth and enhance 
lives for Singaporeans. A*STAR continues to nurture 
top talent for the local R&D ecosystem through its 
scholarship programme, which has built a pipeline of 
over 1,700 R&D talents for Singapore since 2001. 

As the lead public sector R&D agency in Singapore, 
we will continue to build deep capabilities to impact 
Singapore, Singaporeans, and Science.

A*STAR SIMTech Innovation Factory (SIF), in partnership 
with Enterprise Singapore, to support local companies 
in product innovation and development. In just over 
a year, SIF has helped a number of companies launch 
products into the market.

Together with our public sector colleagues, we continued 
to work on solutions to address national challenges. 

Taking COVID-19 as an example, we partnered DSO 
National Laboratories to develop RESOLUTE, a direct 
PCR diagnostic kit for COVID-19. We were also part of 
a multi-agency team led by MOH to scale up national 
PCR testing capabilities. The Stronghold Diagnostics 
Lab, in partnership with NUHS and Temasek, worked 
tirelessly together with other public and private labs, 
to support the national testing effort. Working with the 
Health Sciences Authority (HSA), we also developed and 
implemented a COVID-19 vaccine lot release testing 
platform to ensure safe use of vaccines in Singapore.
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 BOARD MEMBERS (AS OF 31 MARCH 2022)

CHAIRMAN
01 	 �Ms Chan Lai Fung 

Chairman, A*STAR

	� Permanent Secretary (National Research & 
Development), National Research Foundation 

	� Permanent Secretary (Public Sector Science 
and Technology Policy and Plans Office), 
Prime Minister’s Office 

MEMBERS
02 	 �Mr Frederick Chew 

Chief Executive Officer, A*STAR

	� Chief (Public Sector Science & Technology 
Policy & Plans Office), Prime Minister’s Office

03	� Professor Barry Halliwell 
Chairman, Biomedical Advisory Council, 
A*STAR

	� Senior Advisor, Academic Appointments and 
Research Excellence, Office of the Senior Deputy 
President and Provost, Tan Chin Tuan Centennial 
Professor, National University of Singapore 

04 	 �Professor Sir John O’Reilly 
Chairman, Science and Engineering Advisory 
Council, A*STAR

	� Chairman, NICC (Standards) Ltd

05	� Professor Isaac Ben-Israel 
Chairman, Israel Space Agency

06 	 �Mr Ashok Belani 
Executive Vice President, New Energy 
Schlumberger

07	� Professor Stefan Catsicas 
Managing Partner, Skyviews Life Science SA

08 	 �Mr Chia Song Hwee 
Deputy Chief Executive Officer, 
Temasek International Pte. Ltd.

01 02 03 04 05 06 07

08 09 10 11 12 13 14

15 16 17 18 19 20 21

09 	 �Professor William Chin 
Bertarelli Professor of Translational 
Medical Science and Medicine Emeritus, 
Harvard Medical School

	� Executive Vice President, Clinical and 
Translational Science, Frequency Therapeutics

10	� Professor Jackie Hunter 
Board Director, BenevolentAI Ltd

11 	 �Dr Benjamin Koh Khay Wee 
Deputy Secretary (Development), 
Ministry of Health

12	� Professor Lily Kong 
President, Singapore Management University

13 	 �Dr Josephine Kwa 
Director, Barghest Building Performance Pte Ltd

14	� Mr Arunjai Mittal 
Chairman, Advanced Micro Foundry Pte Ltd

15 	 �Ms Jacqueline Poh 
Managing Director, 
Economic Development Board

16	� Mr Quek Gim Pew 
Senior R&D Consultant, Ministry of Defence

17 	 �Mr Ravinder Singh 
Group Chief Operating Officer, 
Technology & Innovation 

	� President, Defence & Public Security, 
ST Engineering Pte Ltd

18	� Mr Soh Gim Teik 
Partner, Finix Corporate Advisory LLP

19 	 �Professor Subra Suresh 
President, Nanyang Technological University

20	� Professor Tan Eng Chye  
President, National University of Singapore

21 	 �Mr Yee Ping Yi 
Deputy Secretary (Planning), 
Ministry of Finance
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 A*STAR EXECUTIVE MANAGEMENT (AS OF 31 MARCH 2022)
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01 	 �Mr Frederick Chew 

Chief Executive Officer, A*STAR

02 	 �Mr Suresh Sachi 
Deputy Chief Executive (Corporate)

	� General Counsel, A*STAR

03 	 �Professor Andy Hor 
Deputy Chief Executive (Research), A*STAR

04 	 �Professor Ng Huck Hui  
Assistant Chief Executive, Biomedical 
Research Council

05	� Professor Alfred Huan 
Assistant Chief Executive, Science & 
Engineering Research Council

06	� Professor Tan Sze Wee 
Assistant Chief Executive, Enterprise

07	� Professor Barry Halliwell 
Chairman, Biomedical Advisory Council, 
A*STAR

	� Senior Advisor, Academic Appointments and 
Research Excellence, Office of the Senior Deputy 
President and Provost, Tan Chin Tuan Centennial 
Professor, National University of Singapore 

08 	 �Professor Sir John O’Reilly 
Chairman, Science and Engineering Advisory 
Council, A*STAR

	� Chairman, NICC (Standards) Ltd 

09 	 �Professor Ong Yew Soon 
Chief Artificial Intelligence Scientist, A*STAR

	� President’s Chair Professor of Computer 
Science, Nanyang Technological University

10 	 �Professor Yeoh Lean Weng 
Chief Sustainability Officer, A*STAR

	� Executive Committee Member, Institute of 
Sustainability for Chemicals, Energy and 
Environment

11 	 �Dr Peter Nagler 
Chief Innovation Officer, A*STAR

	� Advisor, Institute of Sustainability for 
Chemicals, Energy and Environment

SENIOR MANAGEMENT SENIOR SCIENTIFIC 
ADVISORS
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 ORGANISATION CHART (AS OF 31 MARCH 2022)

Director
Ms Karen Chia

Internal Audit

Deputy Chief Executive & General Counsel
Mr Suresh Sachi

Corporate

Group Director & Chief 
Strategy Officer

Mr Haryanto Tan Kurniawan

Joint Planning Hub

Group Director
Mr Tay Kheng Tiong

Digital Transformation, 
Innovation and Data

Senior Deputy 
General Counsel

Ms Jacinta Mahtani

Legal

Chief Information 
Security Officer

Mr Tay Kheng Tiong

Chief Information 
Security Office

Group Director
Mr Low Chee Seng

Leadership & Organisation 
Development

Chief Risk Officer
Mr Phillip Lim

Enterprise Risk 
Management Office

Chief Information Officer
Mr Chris Chau

Information Technology 
Shared Services

Senior Director
Mr Philip Lim

Procurement

Director
Ms Kerin Lim

Office of Safety, Facilities & 
Administration

Group Director
Ms Angelina Fernandez

Corporate 
Communications

Group Director
Ms Joyce Tong Lay Pheng

Finance

Group Director
Ms Rajaswari Suppiah

Human Resource

Executive Director
Mr Timothy Sebastian

A*STAR 
Graduate Academy

Assistant 
Chief Executive

Prof Ng Huck Hui

Executive Director 
(Talent and Strategic 

Initiatives)
Prof Lisa Ng

Executive Director 
(Resource Allocation 
and Optimisation)

Prof Andre Choo

Biomedical 
Research Council

Senior Director
Ms Ang Ee Luang

Research Office

Assistant Chief Executive
Prof Tan Sze Wee

Group Director
Mr Dennis Ling

Group Director
Ms Irene Cheong

Enterprise Division

Assistant Chief Executive
Prof Alfred Huan

Executive Director 
(Research)

Prof Reginald Tan

Science & Engineering 
Research Council

Deputy Chief Executive
Prof Andy Hor

Research

Chief Innovation Officer
Dr Peter Nagler

Chief Sustainability Officer
Prof Yeoh Lean Weng

Chairman, Science and Engineering 
Advisory Council

Prof Sir John O’Reilly

Chief AI Scientist
Prof Ong Yew Soon

Chairman, Biomedical Advisory Council
Prof Barry Halliwell

Chairman
Ms Chan Lai Fung

and
Board of Directors

Chief Executive Officer
Mr Frederick Chew
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 �SUBSIDIARY 
COMPANY

 �OUR INSTITUTIONS 
AND PLATFORMS

Name of subsidiary company
Accelerate Technologies Pte Ltd (A*ccelerate)

% of shareholdings A*STAR has 
in company
100%

A*ccelerate was established to commercialise the 
Intellectual Property portfolio of the Agency for 
Science, Technology and Research (A*STAR) as 
well as to hold and manage its spin-off activities.

As of January 2021, the functions and staff of 
A*ccelerate were incorporated into A*STAR’s 
Enterprise group. Enterprise supports A*STAR in 
transforming the economy by driving innovation 
and commercialising A*STAR’s research outcomes. 
Together with the public sector, industry partners 
and the research community, Enterprise leverages 
innovation to help Singapore companies grow 
and be more competitive, facilitates the growth 
of deep tech startups in Singapore and supports 
national platforms to drive the productisation 
efforts of enterprises.

A*ccelerate will continue to hold license 
agreements and equity in spin-off companies.

A*ccelerate subsidiaries

•	 A*ccelerate Venture Creation Pte Ltd

•	 A*STAR (Suzhou) Co. Ltd

For more information, visit 
https://www.a-star.edu.sg/enterprise 

The A*STAR community spans 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, commercialisation and corporate 
staff were more than 5,800 strong as of 31 March 2022.

Biomedical Research Entities

•	 A*STAR Infectious Diseases Labs (ID Labs)

•	 A*STAR Skin Research Labs (A*SRL)

•	 Bioinformatics Institute (BII)

•	 Bioprocessing Technology Institute (BTI)

•	 Genome Institute of Singapore (GIS)

•	 Institute of Bioengineering and Bioimaging (IBB)

•	 Institute of Molecular and Cell Biology (IMCB)

•	 Singapore Immunology Network (SIgN)

•	 Singapore Institute for Clinical Sciences (SICS)

•	 Singapore Institute of Food and Biotechnology 
Innovation (SIFBI)

Science and Engineering Research Entities

•	 Advanced Remanufacturing and Technology Centre (ARTC) 

•	 Institute of Chemical and Engineering Sciences (ICES)

•	 Institute of High Performance Computing (IHPC)

•	 Institute for Infocomm Research (I²R)

•	 Institute of Materials Research and Engineering (IMRE)

•	 Institute of Microelectronics (IME)

•	 National Metrology Centre (NMC)

•	 Singapore Institute of Manufacturing Technology (SIMTech)

National Platforms
Platforms managed by A*STAR but funded nationally.

•	 Biomedical Sciences Industry Partnership Office 
(BMS IPO)

•	 Consortium Management Office (CMO)

•	 Diagnostics Development (DxD) Hub

•	 Experimental Drug Development Centre (EDDC)

•	 Low Carbon Energy Research Coordinating Office 
(LCER CO)

•	 National Robotics R&D Coordination Office (NRPCO)

•	 National Supercomputing Centre (NSCC)

•	 Singapore Biodesign (SB)

•	 Technology Centre for Offshore and Marine, 
Singapore Ltd (TCOMs)

•	 Urban Solutions & Sustainability Innovation & 
Enterprise (USS I&E)

Horizontal Technology Programme Offices

•	 Agritech & Aquaculture

•	 Artificial Intelligence, Analytics and Informatics

•	 Health and Medical Technologies

•	 Infectious Diseases

•	 Robotics

•	 Social Sciences and Technology

•	 Urban and Green Technology

Joint Institutions

•	 Skin Research Institute of Singapore (SRIS)
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 FY2021 AT A GLANCE

A*STAR publications’ 
average Field-Weighted 
Citation Impact in RIE 2025*

*50 per cent more cited than expected according 
to the global average

1.5

of our publications were amongst the top 
10% of the world’s most highly cited

17.2%

60
A*STAR 

scholarships 
awarded 
in FY21

PRODUCTISATION & SPIN-OFFS

successful A*STAR Spin-offs12

LICENSING

to SMEs and 
spin-offs

>65%
licenses taken up 
by 79 companies 

88

of follow-on funding
>$290M
Attracted

projects with SMEs 
and Start-ups

Research Scientists 
and Engineers 
seconded to industry

projects with LLEs

>80%

>60
>15%

Supporting Local Enterprises’ 
Productivity and Growth

Advancing Quality Science

Strengthening Innovation 
and Enterprise

266 projects undertaken with 
public sector agencies

Contributing to Public 
Sector Transformation

Attracting and Building 
Pipeline of STEM Talent

Undertaken with Companies (Industry Projects)

1,731
R&D talent through a 
suite of scholarships 

since 2001

As at end FY2021, 
A*STAR has built a 

pipeline of

Industry R&D Spending
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HELPING TO 
TRANSFORM 
SINGAPORE’S 
ECONOMY

KEY ACHIEVEMENTS

A*STAR is supporting and advancing 
the digitalisation and innovation 
journey of our local enterprises. 
Using our applied and translational 
research expertise, we strive to help 
Singapore-based companies build deep 
capabilities, and enable them to deliver 
market-leading products and services 
in the industries of tomorrow.

 A*STAR’s Supply Chain Control Tower
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 ENABLING LOCAL COMPANIES TO 
BECOME GLOBALLY COMPETITIVE

Through the Technology for Enterprise Capability 
Upgrading (T-Up) programme, A*STAR’s research and 
engineering talent can now be seconded abroad to assist 
local enterprises in developing innovative products and 
achieve their business outcomes.

A*STAR has also partnered the Singapore Institute of 
Technology (SIT) to provide SIT students opportunities to 
work with seconded A*STAR scientists under T-Up. This 
will develop a pipeline of Innovation & Enterprise talent for 
the industry, while accelerating transfer of technological 
know-how within the ecosystem. 

A*STAR Partners’ Centre (A*PC) launched the A*STAR-Suzhou Industrial Park Technology 
and Innovation Partnership Programme  to give Singapore companies a better 
understanding of business development and access to opportunities in China. This is 
achieved through facilitating interactions with outstanding entrepreneurs, scientists, 
academics and investors.

Source: [The 
Straits Times] 
© SPH Media 
Limited. 
Permission 
required for 
reproduction. 

Singtel yesterday reported a 109.2 
per cent jump in earnings to $954 
million from $466.1 million in the 
year-ago period.

Earnings were driven by the im-
proved  share  of  results  of  asso-
ciates and joint ventures, reversing 
a loss of $290.8 million to a gain of 
$770.3 million in the first half of fi-
nancial year 2022, the telco said in 
an exchange filing.

Operating revenue for the half-
year period edged up 3 per cent to 
$7.6 billion from $7.4 billion a year 
prior,  driven mainly by the Aus-
tralia consumer business rising 2 
per cent to $3.3 billion due to mo-
bile service revenue growing 9.8 
per cent on stronger postpaid rev-
enue.

Other  business  segments  that  
recorded gains in revenue include 
NCS at 5 per cent to $1.1  billion, 
Amobee at 19 per cent to $490 mil-
lion, and Trustwave at 2 per cent to 
$199 million.

Group  enterprise  business  re-

mained stable at $1.9 billion, while 
Singapore  consumer  business  
slipped 1 per cent to $867 million.

Singtel booked a loss of $59.1 mil-
lion in exceptional items for the 
half-year  period  due  to  one-off  
items from Airtel and Telkomsel, 
and restructuring costs, as well as 
stamp duty and fees relating to the 
restructuring of tower infrastruc-
ture assets in Australia.

In  the  corresponding  period  a  
year ago, Singtel booked a gain of 
$539.3  million  for  a  dilution  in  
Singtel’s stake in Airtel.

“The prospects in the region re-
main bright as the demand for digi-
tal  services  continues  to  grow,”  
said Singtel chief executive Yuen 
Kuan Moon. 

“We’re pleased to see Airtel turn 
the corner, executing strongly in 
both India and Africa to deliver a 
profit turnaround,” he added.

“Despite continued Covid-19 un-
certainty and structural challenges 
in the industry, we’ve entered an 

improved period of recovery that’s 
seen business activity return. Our 
resilient  set  of  results  attests  to  
this as well as reflects the strength 
of our diversified portfolio,” said 
Mr Yuen.

Singtel’s board of directors has 
approved an interim dividend of 
4.5 cents per share representing 
about 76 per cent, or $473 million, 
of the group’s underlying net profit 
for the first half of financial year 
2022. 

The  firm  expects  to  pay  divi-
dends at the upper half of the divi-
dend policy range of between 60 
per cent and 80 per cent of underly-
ing  net  profit  for  financial  year  
2022.

In  its  outlook,  Singtel  sees  
Covid-19 continuing to weigh on 
its markets,  but affirms its guid-
ance in May this year. 

Dividends  from  regional  asso-
ciates are expected to be at least 
$1.3 billion, with capital expendi-
ture totalling $2.4 billion, includ-
ing 5G networks.

Singtel shares closed at $2.55 on 
Wednesday,  down  two  cents,  or  
0.8 per cent, before its results were 
released. 
THE BUSINESS TIMES

Christopher Tan 

Senior Transport 
Correspondent 

What is happening to 
ComfortDelGro’s shares? Since 
the group announced in May that 
it was planning to free up cash 
from its Australian unit – later 
revealed as an initial public 
offering (IPO) – its stock price has 
continued to trend downwards. 

The counter took another hit 
yesterday, after the home-grown 
transport group said on 
Wednesday that it was calling off 
its IPO plans Down Under. 
Closing five cents lower at $1.56, 
the stock is 14 per cent off its 
year’s high in April. 

Could investors be 
unconvinced of the listing 
narrative – freeing up cash to 
grow and reward shareholders? If 
so, why the tumble after the 
listing was called off? 

It is doubly puzzling how well 
the counter had weathered the 
private-hire disruption in the 
earlier years. Even as these firms 
aggressively expanded their 
fleets – ballooning 20 times in 
three years to 32,000 vehicles to 
well exceed ComfortDelGro’s 
local taxi fleet in 2016 – its share 
price continued to soar, 
breaching $3 in 2015 and staying 
at that record level in 2016. Even 
as recently as mid-2019, it was 
well above $2.50. 

To be fair, the market may have 
been lulled by the calm before the 
storm. Even as the private-hire 
threat grew, ComfortDelGro’s 
financial performance remained 
resilient. Rising year after year, its 
earnings hit a record $317.1 
million in 2016. 

But it has been downhill since. 
In 2019, the group posted a profit 
of $265.1 million. And when the 
pandemic arrived last year to 
decimate taxi demand (which has 

long been a main contributor to 
its bottom line), this plunged to 
$61.8 million – and largely on the 
back of government relief. 

Interestingly, ComfortDelGro’s 
stock, despite its battered state, is 
currently trading at a price- 
earnings (P/E) ratio of 21 – 
noticeably higher than its P/E of 
17 when the group reported 
record earnings for FY2016. 

Which brings us back to 
Australia. 

A listing would theoretically 
prop up ComfortDelGro’s share 
price, as sectorial price-earnings 
ratio tends to be much higher 
Down Under. For instance, the 
Kelsian Group (formerly Sealink 
Travel Group), which runs several 
sea and land transport services, 
and which owns bus operator 
Tower Transit, is trading at a P/E 
of more than 40 on the Australian 
Securities Exchange. 

In its report on Monday, DBS 
Group Research said a successful 
IPO should see valuations above 
nine times forward enterprise 
value for CDG Australia, 
translating to a valuation of $4.3 
billion for ComfortDelGro. Its 
market capitalisation is currently 
$3.4 billion. 

Well and good, but what is the 
IPO story? The market loves a 
good story, as Tesla chief Elon 
Musk knows too well. 

On that front, ComfortDelGro’s 
intent is hazy. A hint came in the 
form of what its long-time 
chairman, Mr Lim Jit Poh, said 
when the group announced its 
intention in May to “unlock 
value” of its Australian unit – its 
single largest overseas business. 

“As part of a strategic review of 
our businesses, and a new focus 
on renewable energy, we have 
been looking at our global 
portfolio to see where we can 
unlock value for shareholders as 
well as investing in new 
technologies including 
electrification,” Mr Lim said. 

So, is ComfortDelGro, a 
company reliant on fossil fuels, 
switching to electric taxis? That is 
hardly exciting and, to be honest, 
a tad behind its rivals. And such a 
move certainly does not require 
an IPO to execute. 

Is it going to invest in an electric 

vehicle (EV) manufacturer? 
Perhaps a battery maker? Or an 
EV-charging business? It has 
enough cash on hand to do so. 

Which leaves us with another 
plausible reason for the IPO 
move: releasing cash to reward 
shareholders. 

What Mr Lim said when 
ComfortDelGro revealed its 
Australian IPO plans in August 
also hints at a political angle. He 
said the group’s unit Down Under 
has been “a significant 
contributor to the Australian 
public transport scene”. 

“We believe the time is now 
right to share this Australian 
growth story with Australian 
investors,” he added. 

Do Australians want to share in 
ComfortDelGro’s growth story? 
If they do, they do not want it 
badly enough. Otherwise, the 
IPO would not have been called 
off. 

In announcing its intention to 
ditch the IPO, ComfortDelGro 
also said “other strategic options” 
have emerged. If there is a story 
there, it is again hazy. 

As for its share price, it could 
well be that investors have finally 
realised that ComfortDelGro is 
not getting out of its financial 
doldrums – made far worse by the 
pandemic – any time soon. 

Its Singapore taxi business 
continues to be affected by 
private-hire disruptors, and its 
rail unit is still struggling because 
of lower ridership. Only its bus 
business is faring well because of 
an operating model which sees 
the Government bearing all 
revenue risks. 

Singapore still accounts for the 
bulk of operating profits (60 per 
cent to 85 per cent between 2016 
and 2020). Overseas 
contributions, as crucial as they 
are, cannot make up for sizeable 
shortfalls here. 

That being said, 
ComfortDelGro’s Australian 
narrative must continue. After all, 
its total investment Down Under 
is more than all its investments 
elsewhere, including Singapore, 
combined. It is only right that it 
unlocks some value from there. 

christan@sph.com.sg 

Transport  giant  ComfortDelGro  
Corp posted net earnings of $25.8 
million  for  the  third  quarter  
ended Sept 30, up 19.4 per cent 
from the same time last year as 
economies continued to open up. 

The better showing was on the 
back of a smaller government re-
lief package of $19.8 million, versus 
grants of $44.2 million last year. It 
also took into account a minority 
interest adjustment of $5.5 million. 

Revenue for the three months 
rose by 7.4 per cent to $880.3 mil-
lion. Operating costs – including 
fuel  –  rose  by  12.9  per  cent  to  
$737.5 million. 

For the first nine months, earn-
ings improved significantly from 

$15 million to $116.8 million. 
ComfortDelGro said the impact 

of Covid-19 was still being felt in 
the  quarter,  with  further  out-
breaks  and  tightening  of  mea-
sures in a number of markets it op-
erates in. 

Singapore moved to phase three 
(heightened  alert)  in  July,  and  
there were full lockdowns in most 
states in Australia throughout the 
third quarter. But further virus out-
breaks in China were controlled 
relatively quickly, and the United 
Kingdom reopened fully from July.

It  noted  that  Government  
reliefs  have  mostly  tapered  off,  
except for the UK.

The  group’s  cash  and  equiva-

lents stood at $867.8 million as at 
September, up from $742.8 million 
at December 2020.

The taxi business continued to 
be in the red, even after govern-
ment aid. This former top-perform-
ing division posted an operating 
loss of $5.9 million after govern-
ment aid of $2.1 million. 

Looking ahead, ComfortDelGro 
said infection  spikes  and muta-
tions are worrying: “Recovery re-
mains  uncertain  and  uneven  
across geographies.”

But  it  added  that  its  balance  
sheet  remained  strong,  with  
enough  cash  flow  “for  business  
continuity and growth”.
Christopher Tan

Choo Yun Ting

Small  and  medium-sized  enter-
prises (SMEs) with research and de-
velopment  (R&D)  projects  abroad  
will  soon  be  further  supported  in  
their efforts.

It was announced yesterday that 
the Technology for Enterprise Capa-
bility Upgrading (T-Up) programme 
will be enhanced to help defray the 
costs of seconding research and en-
gineering talents abroad, thereby as-
sisting firms in initiating or resum-
ing overseas R&D projects.

Under the T-Up programme, the 
Agency for Science, Technology and 
Research  (A*Star)  seconds  its  re-
search scientists and engineers to lo-
cal companies to help them build in-
house  R&D  capabilities  and  en-
hance their competitiveness.

From April 1 next year, qualifying 
costs for the T-Up scheme will be ex-
tended  to  include  overseas  costs  
such as living  allowances  and air-
fare, in addition to secondment and 
manpower costs.

More than 950 research scientists 
and engineers have been seconded 

to work with over local 850 firms 
since the programme was intro-
duced in 2003.

“This will support our SMEs in 
their  overseas  R&D  projects,”  
said Trade and Industry Minister 
Gan Kim Yong in announcing the 
enhanced programme at A*Star’s 
SME Day, held at JW Marriott Ho-
tel Singapore South Beach.

The event was held as part of 
the Singapore Week  of  Innova-
tion and Technology, which ends 
today.

Professor Tan Sze Wee, A*Star 
assistant chief executive of enter-
prise,  said  that  as  Singapore’s  
economy opens up with the grad-
ual  reopening  of  international  
borders, the agency is seeking to 
help SMEs strengthen their inno-
vation  capacity  and  make  R&D  
even more accessible to local en-
terprises.

“Along with fellow innovation 
and enterprise agencies, we look 
forward to driving more public- 
private  R&D  collaborations  to  
help  companies  improve  busi-
ness  processes,  innovate  and  
seize  new  opportunities,  and  
translate those innovations into 

market-viable products,” he said.
Three  A*Star  research  scien-

tists  and  engineers  were  given  
the T-Up Excellence Award for  
their  exceptional  contributions  
during their secondment. 

They  helped  the  companies  
strengthen R&D capabilities, de-
velop  innovative  products  and  
achieve significant business out-
comes, said Mr Gan.

Among them was Mr Lim Eng 
Thiam,  a  senior  research  engi-
neer at A*Star’s Institute for Info-
comm  Research,  who  was  sec-
onded to local start-up SoundEye 
from July 2019 to June last year. 

SoundEye specialises in sound 
recognition  technologies  for  
emergency  monitoring,  smart  
building and surveillance.

Mr Lim played a key role in the 
design  and  development  of  a  
sound recognition platform that 
has enabled the company to de-
velop  and  commercialise  two  
new products.

One of them is a non-intrusive 
emergency  monitoring  system  
which  can  detect  abnormal  
sound and motion and is suitable 
for use in places like washrooms 
and bedrooms.

Another three researchers and 
engineers  received  the  T-Up  
Emerging  Talent  Award  for  
showing great potential in meet-
ing industry needs and helping lo-
cal companies grow.

Speaking at the event, Mr Gan 
outlined initiatives that are avail-
able to help companies plan their 
tech needs, advance business in-
terests and facilitate their innova-
tion journey.

He also encouraged companies 
to consider  public-private  part-
nerships to better identify indus-
try needs and contribute to the 
development  of  solutions  that  
can achieve economies of scale.

At the same time, the Govern-
ment  will  continue  to  provide  
platforms  that  can  help  SMEs  
grow their businesses, he said.

yuntingc@sph.com.sg 

Boost comes from associates, joint ventures; 
group paying interim dividend of 4.5 cents

In 2019, ComfortDelGro posted a profit of $265.1 million. When the pandemic arrived last year to decimate taxi demand, 
this plunged to $61.8 million – and largely on the back of government relief. ST PHOTO: KUA CHEE SIONG

Trade and Industry Minister Gan Kim Yong (fifth from left) with this year’s recipients of the T-Up Awards at the Agency for 
Science, Technology and Research’s SME Day, which was held yesterday as part of the Singapore Week of Innovation and 
Technology at JW Marriott Hotel Singapore South Beach. ST PHOTO: KUA CHEE SIONG

Singtel’s first-half 
earnings more than 
double to $954m 

News analysis

What ails ComfortDelGro as 
Aussie IPO plan is called off?

ComfortDelGro Q3 earnings up 
despite smaller relief package

A*Star’s talent secondment scheme 
expanded for R&D projects abroad
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A*STAR spinoff, Lucence, which specialises in early cancer detection was one such 
company that was able to establish a presence in Suzhou Industrial Park through A*PC. 
In 2021, Lucence begun providing the LiquidHALLMARK® test-based research service for 
early cancer screening in China, as well as commenced National Medical Productions 
Administration registration for their products.

 The first 10 mentors officially appointed at the launch event on 14 January

Expansion of Talent Secondment Scheme 
to Support Singapore Firms Overseas, 
and Provide Additional Support

Launch of Technology and Innovation Partnership Programme 
in Suzhou Industrial Park
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The Intelligent Vision Joint Lab is a R&D collaboration between JM 
VisTec System (JM VisTec) and A*STAR’s Advanced Remanufacturing and 
Technology Centre (ARTC), SIMTech and Institute for Infocomm Research 
(I2R). The lab will develop new products for security, surveillance and 
autonomous vehicles, as well as next-generation intelligent vision systems.

Singaporean preclinical-stage biotech company, Nuevocor, has licensed 
Skin Research Institute of Singapore’s (SRIS) gene therapy technologies to 
address diseases that weaken the heart’s ability to pump blood.

Homegrown SME Osteopore International signed a collaborative agreement 
with A*STAR’s SIMTech, Institute of Molecular and Cell Biology (IMCB) and the 
National Dental Centre of Singapore to develop bioactive and bioresorbable 
3D-printed scaffold for 
oral-maxillofacial bone 
regeneration.  This 
partnership will support 
commercialisation 
of Osteopore’s bone 
regenerating implants as 
well as scale up their Good 
Manufacturing Practice 
facility and 3D printing 
capacity.

A*STAR’s Institute of Microelectronics (IME) and global semiconductor leader 
STMicroelectronics are collaborating in silicon carbide (SiC) R&D  for power-
electronics applications in the automotive and industrial markets. This 
partnership will provide added opportunities to engage with companies on 
SiC research projects, and promote Singapore as an ideal location for high-
value R&D activities.

Singapore Dental Star R&D Investment Company engaged A*STAR’s 
Singapore Institute of Manufacturing Technology (SIMTech) to develop an 
AI-powered software to streamline orthodontic design and surgical planning, 
and reduce the workload of dentists and orthodontists. 

Growing the Electric Vehicle (EV) Market Joint Lab to Develop 3D Plus Vision Technologies

Gene Therapy Technology Licensed by Biotech Company

Development of 3D-printed Scaffold for Oral and Facial 
Bone Regeneration

Using Artificial Intelligence (AI) to Automate 
Orthodontic Design and Surgical Planning
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 IMPROVING PRODUCTIVITY IN LOCAL COMPANIES

 A*STAR’s Supply Chain Control Tower

A*STAR, together with the National University of Singapore (NUS) and Singapore University 
of Technology and Design, kicked off a Supply Chain 4.0 initiative  to develop digital and 
automation solutions that can give local businesses better visibility of their supply chains. 
These solutions will be tested at the new Supply Chain Control Tower at A*STAR’s ARTC.

Singapore Airlines Limited (SIA) and SIA Engineering Company 
collaborated with A*STAR to develop advanced AI solutions  
for improving engineering productivity, customer experience 
and cost-effectiveness of airline operations.

Supply Chain 4.0 Initiative to Keep Supply Chains Agile and Secure

Joint Lab to Develop Artificial Intelligence (AI) 
Solutions for Improving Airline Operations
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A*STAR’s SIMTech has teamed up with 10 manufacturing 
firms to incorporate digital innovations into their business 
solutions. The partnership covers masterclasses and training, 
as well as research collaborations to strengthen their 
economic resilience and supply chain.

A*STAR’s Institute of High Performance Computing (IHPC) and PSA Singapore signed a 
research collaboration agreement  to develop a large-scale fleet management solution 
to move containers efficiently and securely at Tuas port. This collaboration is expected 
to reduce infrastructure and operational costs, and bring Singapore closer to its vision of 
developing an intelligent, resilient and sustainable port of the future.

Source: [The Straits Times] © SPH Media Limited. Permission required for reproduction. 

Photo credit: PSA Singapore

Enhancing Digital Transformation with Local 
Manufacturing Firms

Partnership with PSA to Manage Large-scale Automated Guided 
Vehicle (AGV) Fleets
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 ANCHORING INTERNATIONAL R&D INVESTMENTS IN SINGAPORE

A*STAR’s Institute of Microelectronics (IME) 
and American chip-equipment maker, Applied 
Materials, have extended their research 
collaboration to 2026.  The new investment 
will go towards upgrading the joint lab that was 
set up in 2011, to help accelerate materials, 
equipment and process technology solutions for 
hybrid bonding, as well as other emerging 3D 
chip integration technologies.

The collaboration has helped build Singapore’s 
globally competitive advanced packaging 
capabilities, created new jobs and developed the 
local ecosystem.

The technologies that we are enabling from 
Singapore are basically for all our global 
customers in the entire global semiconductor 
system, so that connection and that exposure 
for the talents working in the Centre of 
Excellence are very, very exciting.
Mr Brian Tan
Regional president for Applied Materials South-east Asia

Source: [The Straits 
Times] © SPH 
Media Limited. 
Permission 
required 
for reproduction. 
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AI beyond art
Artificial intelligence mobile 
art applications are a load of 
fun. But AI has other 
important uses, and also raises 
questions of ethics and 
ownership, says Opinion 
editor Grace Ho.
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Rosalind Ang 

Only half of business leaders in a 
survey said they have  sent  their  
workers for training in the past six 
months, according to a new labour 
research  report  by  the  National  
Trades Union Congress and NTUC 
LearningHub. 

This is despite 78 per cent of busi-
ness leaders in the study reporting 
difficulties in filling job vacancies 
at their companies. 

On Dec 15, the Ministry of Man-
power (MOM) reported an all-time 

high record of 98,700 job vacan-
cies in Singapore due to border re-
strictions and manpower demand 
in growth sectors. 

The research involved 564 busi-
ness leaders across different indus-
tries in Singapore, such as manu-
facturing,  information  and  com-
munications,  finance  and  insur-
ance services, and wholesale and 
retail trade. 

Financial  cost  is  the  top  chal-
lenge faced by those wanting to  
send their workers for training (38 
per cent), followed by difficulties 
in identifying relevant courses (37 
per cent), and matching employ-

ees to training (33 per cent). 
Business leaders said provision 

of  higher  training  subsidies  and  
business  consultancy  services  
would serve as incentives for them 
to send their workers for training, 
said the report, which was released 
on Wednesday. 

Three in  four  business  leaders  
surveyed  said  they  have  partici-
pated  in  training-related  initia-
tives  by  the  Government  or  the  
labour movement. 

However, the overall utilisation 
of initiatives remains low at an av-
erage of 14 per cent. 

NTUC will continue to offer sup-

port through its training and place-
ment ecosystem to  help  compa-
nies  better  access  and  leverage  
these  initiatives,  said  NTUC  and  

NTUC LearningHub. 
Unions  (17.9  per  cent)  remain  

among  the  top  three  avenues  
through  which  business  leaders  

have heard of training-related ini-
tiatives, with the others being hu-
man resource departments in the 
company (27.5 per cent) and gov-
ernment websites (25.9 per cent). 

Out of the companies that have 
sent their employees for training 
in the past six months, 57 per cent 
were unionised while 37 per cent 
were non-unionised. 

Growth sectors with higher de-
mand included financial services, 
information and communications, 
and  health  and  social  services,  
where resident employment has in-
creased in tandem, the MOM said 
in its third-quarter labour market 
report. 

NTUC LearningHub chief execu-
tive Jeremy Ong said one way to fill 
vacancies is  to upskill  and uplift  
current employees, as building on 
existing talent is more cost-effec-
tive than hiring new talent. 

rosang@sph.com.sg

Choo Yun Ting 

Singapore is gearing up to meet the 
demand for faster, better devices 
of the future, with a new US$210 
million  (S$286  million)  joint  re-
search investment with semicon-
ductor  equipment  giant  Applied  

Materials unveiled yesterday. 
The US-headquartered manufac-

turer and the Institute of Microelec-
tronics  (IME)  under  Singapore’s  
Agency  for  Science,  Technology  
and Research (A*Star) are extend-
ing their research collaboration for 
a  third  phase  and  a  further  five  
years to 2026. 

Their joint laboratory, the Cen-

tre of Excellence in Advanced Pack-
aging in Singapore, was set up in 
2011 to develop advanced 3D chip 
packaging capabilities. 

The latest investment will go to-
wards  upgrading  and  expanding  
the centre to accelerate materials, 
equipment  and  process  technol-
ogy solutions for hybrid bonding 
and other emerging 3D chip inte-
gration technologies. 

The improvements will provide 
semiconductor and systems com-
panies  with  a  complete  suite  of  
tools and technologies for develop-

ing and prototyping hybrid bond-
ing package designs. 

Hybrid  bonding  technology  is  
used  in  manufacturing  semicon-
ductors  to  improve  power  effi-
ciency  and  system  performance.  
Its applications include image sen-
sors and memory chips. 

Applied Materials and IME have 
now invested  US$450  million  in  
total in the three phases of collabo-
ration.  This  latest  phase will  see 
about  3,500  sq  ft  of  lab  space  
added to the centre and about 30 
new employees hired. The centre 
now has about 150 research and de-

velopment (R&D) staff. 
Yesterday,  Trade  and  Industry  

Minister Gan Kim Yong was guest 
of honour at a ceremony to kick off 
the third phase of collaboration be-
tween the organisations. It was held 
at A*Star’s premises in one-north. 

Professor Alfred Huan, assistant 
chief executive of A*Star’s Science 
and Engineering Research Coun-
cil, outlined how the collaboration 
will benefit more partners in the 
wider semiconductor manufactur-
ing ecosystem in Singapore. 

“It will attract new industry play-
ers and strengthen Singapore’s po-
sition  as  a  global  leader  in  ad-
vanced packaging,” he said. 

“Along the way, there will be cre-
ation of more business opportuni-
ties and also the training of talent, 
adding more value to the semicon-
ductor sector, working with compa-
nies to co-develop solutions.” 

Applied Materials, a global leader 
in making machines used to manu-
facture semiconductors and other 
high-tech  components,  has  been  
operating in Singapore for 30 years. 

It has three R&D labs here and 
has launched six advanced prod-
ucts from Singapore since 2011. 

It has also generated 160 patents 
in Singapore since making its first 
R&D  hire  here  in  2001,  said  Mr 
Brian Tan, regional president for 
Applied Materials South-east Asia. 

The research talent that the cen-
tre attracts and develops gain expo-
sure to the rest of the world, he 
said. “The technologies that we are 
enabling from Singapore (are) basi-
cally for all our global customers in 
the  entire  global  semiconductor  
system,  so  that  connection  and  
that exposure for the talent work-
ing at the Centre of Excellence are 
very, very exciting.” 

IME  executive  director  (desig-
nate) Terence Gan said that for the 
research efforts to be successful, a 
combined  effort  is  required,  not  
just  from  the  two  organisations,  
but also from the whole ecosystem. 

The centre will  be the “rallying 
point” for over 100 companies as 
well as end users, suppliers, equip-
ment vendors and researchers, he 
said. “As we continue to demand 
cheaper, better, faster devices, this 
third phase of research will be the 
cornerstone  to  enable  many  of  
these devices that you will use in 
the future as well.” 

yuntingc@sph.com.sg

Trade and Industry Minister Gan Kim Yong (left) visiting the centre yesterday 
during the launch of the extended research collaboration between Applied 
Materials and A*Star’s Institute of Microelectronics. ST PHOTO: MARK CHEONG

Staff at the Centre of Excellence in Advanced Packaging, which was jointly set up by US-headquartered Applied Materials and A*Star’s Institute of Microelectronics in 2011. PHOTO: APPLIED MATERIALS
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US chip equipment 
maker and A*Star 
extend collaboration

STUDY FINDINGS

78%
Proportion of business leaders 
who reported difficulties in filling 
vacancies at their companies.

51%
Proportion of business leaders who 
said they have sent their workers 
for training in the past six months. 

57%
Proportion of companies that have 
sent employees for training in the 
past six months that are unionised.

37%
Proportion of companies that have 
sent staff for training in the past 
six months that are non-unionised.

Supply chains • Fears of logistics 
logjam recede with American shoppers 
ordering early | B11

$286m investment in third phase of R&D 
efforts to drive semiconductor innovation

Only half of business leaders sent staff 
for training amid hiring crunch: Study

 Mr Gan Kim Yong, Minister for Trade and Industry (third from left) presided at the ceremony to kick off the 
third phase of the R&D collaboration between A*STAR and Applied Materials.

Applied Materials and A*STAR Extend R&D Collaboration with New $286m Investment
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Senior Correspondent 

The  business  events  sector  here  
will rebound to pre-pandemic lev-
els by 2023, according to the indus-
try’s peak body.

Saceos – or the Singapore Associ-
ation for Convention Exhibitions 
Organisers and Suppliers – cited 
the string of high-profile interna-
tional conferences last month, and 
noted  that  it  is  “confident  that  
2022 should be a year of stabilisa-
tion, and 2023 a year of normalcy”. 

Its  renewed  confidence  comes  
with the industry’s new capabili-
ties  for  staging  hybrid  meetings  
and  a  list  of  tentpole  events  al-
ready in the bag.

Mr Dylan Sharma, Saceos’ vice-
president of advocacy and commu-
nications,  called  the  past  21  
months  a  “long  winter”,  but  he  
noted that the sector – where 60 
per cent of operators suffered “se-

vere” revenue falls – is a different 
one from what it was in 2019. 

Firms  are  now  learning  to  do  
more with less as the sting of re-
cent  lay-offs  remains  fresh  and  
new capabilities  in  broadcasting,  
data management and cyber secu-
rity are now requisite, he said.

Even if Omicron threatens to take 
the life out of the industry a second 
time, the quick embrace of hybrid 
meetings and the adoption of sus-
tainability  and  health  and  safety  
measures  have  made  the  sector  
more resilient,  and  Singapore  an  
even more attractive destination. 

The pandemic made the industry 
realise that though Singapore might 
be one of the top business cities in 
the world, there was a lot more to be 
done, said Mr Sharma, adding: “We 
have always been known for being 
clean, we have always been known 
for being safe. But the pandemic 
has actually strengthened our value 
proposition.”

The  recovery  will  not  happen  
overnight but if fears cast by Omi-

cron fade, a pipeline of marquee 
events next year and beyond lies in 
wait, he noted.

The  Government,  which  fre-
quently talks about  the strategic 
role  Mice  (meetings,  incentives,  
conferences  and  exhibitions)  
plays in Singapore’s share of the 

global voice, is unwavering in its 
confidence  in  the  “long-term  
prospects” of the industry.

Mr Poh Chi Chuan, the Singapore 
Tourism Board’s  (STB) executive 
director for exhibitions and confer-
ences,  said:  “Mice  events  bring  
about significant spillover benefits 

to our economy, including bring-
ing in business for our lifestyle and 
hospitality sectors.

“Business  events  such  as  the  
World  Cities  Summit,  Singapore  
Fintech Festival and the inaugural 
Singapore International Agri-Food 
Week are good examples of events 
that can advance our local indus-
tries.” 

Earlier this year, STB opened a 
new office in Brussels to tap the 
growing European market, which 
sent 2.13 million visitors to Singa-
pore in 2019.

The  Brussels  office  helped  se-
cure the Asian satellite event of the 
St Gallen Symposium, which took 
place in Singapore in May this year. 
It also won the annual congress for 
the Association Internationale des 
Jeunes Avocats – a global associa-
tion for lawyers and in-house coun-
sel aged 45 and below – to be held 
next August.

A calendar of events stretching 
to 2028 is already taking shape.

Mr  Akshay  Kapoor,  regional  
head  of  sales  at  business  travel  
management firm CWT, said a poll 
of  its  customers in March found 
that widespread vaccine distribu-
tion and reduced case numbers are 

the “most  important enablers  to  
see  them  return  to  business  
travel”. 

While 80 per cent of attendance 
was virtual last year, the ratios are 
more evened out between the phys-
ical and virtual  worlds this year,  
added Mr Sharma. The number of 
warm-body attendees will  rise if  
travel restrictions continue to ease 
globally.

He added: “We hope to see this 
become more of a case of 80 per 
cent  attending  physical  events,  
and 20 per cent who are unable to 
join us or choose not to travel, join 
virtually.”

But with hybrid events bringing 
fewer  visitors  into  the  country,  
while costs of events soar with ad-
ditional health and safety require-
ments, are these new meeting for-
mats even sustainable?

Yes, said Mr Sharma. “The cost 
has gradually gone down with new 
entrants,  new players,  new solu-
tions,  but  the  value  proposition,  
the engagement levels have actu-
ally gone up with customisation of 
virtual platforms.”

PMG Asia Pacific chief executive 
Kong Man Haw agreed: “With the 
ability to live-stream to audiences 
overseas, our opinion is that hy-
brid events can definitely sustain 
our local events industry.”

For now, the local Mice industry 
is taking a stoic approach.

Mr  Kong  added:  “2020  has  
demonstrated  to  us  how  unpre-
dictable the future is. The outlook 
is still positive as we continue to re-
ceive  inquiries  about  organising  
physical events in 2022.” 

kristb@sph.com.sg 

Wallace Woon

Manufacturers in Singapore which 
use metal powders for 3D printing 
can receive further support after a 
three-year extension was inked last 
Friday between the Agency for Sci-
ence, Technology and Research’s 
(A*Star) Singapore Institute of Man-
ufacturing Technology (SIMTech) 
and Hitachi Metals Singapore for 
their joint laboratory collaboration. 

The  SIMTech-Hitachi  Metals  
joint lab will also get an additional 
$8.5 million from the two partners, 
bringing the total amount invested 
to  $14  million  since  the  tie-up  
started in 2018. 

According to Dr Yusaku Maruno, 
head of Hitachi’s Materials  Solu-
tion Centre in Singapore, 3D print-
ing, which is also known as addi-
tive  manufacturing,  uses  metal  
powders made for traditional man-
ufacturing processes. 

He said: “During this three-year 
collaboration, we found that the 
quality of the materials used in 3D 
printing  is  very  important  to  
achieve a high-quality end prod-
uct. 

“With  conventional  materials,  

there are limitations.” 
Dr Maruno added that 3D print-

ing has wide applications, includ-
ing in the aerospace and automo-
tive industries, oil and gas sector, 
as well as semiconductor manufac-
turing. 

SIMTech  acting  research  divi-
sion director Sharon Nai said that, 
over the past three years, the lab 
has established methods to opti-
mise metal powders for 3D print-
ing and developed end-to-end 3D 
printing solutions.

Dr Nai added: “We (the joint lab) 
have looked at developing end-to-
end 3D printing solutions for Hi-
tachi Metals’ components to meet 
their  industrial  application  
needs.”

Second Minister for Trade and In-
dustry Tan See Leng was at Hitachi 
Metals’ plant in Pioneer to witness 
the signing ceremony marking the 
joint lab’s extension. 

Dr Tan said that businesses must 
innovate to stay competitive and 
resilient when faced with the un-
certainty caused by the Covid-19 
pandemic. 

He added: “This joint lab collabo-
ration between HMS (Hitachi Met-
als  Singapore)  and  A*Star’s  
SIMTech is an example of a public-

private partnership that spurs inno-
vation.” 

Situated at Hitachi’s facility, the 
joint lab features an atomiser from 
SIMTech that can produce reactive 
and non-reactive powders. 

It can produce these powders in 
smaller quantities  for companies 
that are developing their 3D-print-
ing capabilities. 

SIMTech  executive  director  
David Low said:  “3D printing al-

lows for highly customisable and 
complex designs to be made with-
out the initial start-up costs that 
come with traditional manufactur-
ing processes. 

“With supply chains around the 

world now facing difficulties,  3D 
printing  may  come  into  play  to  
help with these chokes along the 
supply chain.” 

wallacewoon@sph.com.sg

Marina Bay Sands’  hybrid broadcast studio became such a hit  when it  was 
launched in August last year that the integrated resort went on to add three 
more of such studios. PHOTO: MARINA BAY SANDS

A*Star, Hitachi Metals 
extend 3D-printing tie-up 
to support manufacturers 

Industry body confident in sector’s resilience, 
new capabilities for staging hybrid meetings

The joint lab, 
situated at 
Hitachi Metals 
Singapore’s 
facility in 
Pioneer, features 
an atomiser 
(left) from the 
Singapore 
Institute of 
Manufacturing 
Technology that 
can produce 
reactive and 
non-reactive 
powders. 
It can produce 
these powders in 
smaller 
quantities for 
companies that 
are developing 
their 3D-printing 
capabilities. 
ST PHOTO: 
MARK CHEONG
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Commentary •
Markets volatile 
on Omicron, 
rising inflation
| B14

Protecting portfolios by 
diversifying across asset 
classes and regions is 
essential in this new normal.
MS TAN MIN LAN , ON INVESTING AS OMICRON UNFOLDS B14

Mice sector projected to rebound 
to pre-pandemic levels by 2023

FEATURE
4 property trends to watch

Singapore’s property market will end 2021 with its best sales performance in recent 
years. How will the market perform next year and what are the key trends to watch?

str.sg/trends

Online

A*STAR’s IMCB has signed a deal with United States-based biotech company 
RxCell Inc, Singapore Eye Research institute (SERI) and NUS to develop 
cellular therapy solutions for age-related retinal and musculoskeletal 
degeneration,  which will provide new ways of treatment. 

 Retinal progenitor 
cells derived from 
RxCell induced 
pluripotent stem 
cells can mature 
into retina 
photoreceptors after 
transplantation 
into the preclinical 
models, enabling 
restored vision.

A*STAR’s SRIS inked a collaboration agreement with American 
Pharmaceutical company J&J World Without Disease Accelerator Team’s 
Healthy Baby Initiative. The collaboration will involve screening natural 
compound libraries to identify a suitable compound to treat atopic 
dermatitis, and preclinical studies thereafter.

At the end of Phase 1 of the Glaxo Wellcome Manufacturing-Bioprocessing 
Technology Institute (GSK-BTI) Research Collaboration Agreement signed 
in 2020, A*STAR successfully demonstrated BTI’s membrane-free cell 
retention device – uVisFlo, which led to the continuation of the next phase of 
collaboration to further develop the commercial readiness of uVisFlo.

Source: [The Straits Times] © SPH Media Limited. Permission required for reproduction. 

 Dr Tan See Leng, 
Second Minister 
for Trade and 
Industry, touring 
the Hitachi Metals 
Singapore and 
A*STAR additive 
manufacturing 
joint lab.

A*STAR’s SIMTech and Hitachi Metals Singapore have extended the joint 
lab collaboration  for another three years, to help manufacturers achieve 
better quality printed parts.

Extension of 3D-printing Partnership with Hitachi Metals

Deepening Research Collaboration Glaxo 
Wellcome Manufacturing

Developing Stem Cell Therapeutics for 
Age-related Diseases

Partnership with Johnson & Johnson (J&J) to Treat Eczema
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https://www.straitstimes.com/business/companies-markets/hitachi-and-astar-extend-3d-printing-partnership-for-another-3-years
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https://www.a-star.edu.sg/docs/librariesprovider19/newsroom/2021/press-release-11102021.pdf
https://www.a-star.edu.sg/docs/librariesprovider19/newsroom/2021/press-release-11102021.pdf


A*STAR’s IHPC and industry partners conducted research on digital 
intelligence solutions to optimise operations of port and shipping lines. 
Leveraging maritime big data, the objective is to improve direct berthing of 
vessels at the port and reduce dwell time at the anchorages. This project 
is funded by the Maritime Transformation Programme administered by 
Singapore Maritime Institute, and the National Research Foundation.

 STRENGTHENING SINGAPORE’S LEADING GLOBAL 
POSITION AS AIR AND SEA TRANSPORT HUBS

Boosting Air Traffic Operation and Management

Improving Vessel Navigation in Singapore Port Waters

Enhancing Maritime Communications

A*STAR’s Institute for Infocomm Research (I2R) collaborated with the 
Civil Aviation Authority of Singapore (CAAS) and industry partners to 
study how Artificial Intelligence (AI) can help advance Singapore’s air 
traffic management capabilities in demand prediction and trajectory 
optimisation, understand the impact of convective weather on flight 
routes, transcribe air-ground voice communications automatically and 
perform intelligent scheduling and allocation of air tugs.

A*STAR’s I2R and ST Engineering completed the development of the 
Shipborne VHF Data Exchange System (VDES) communication terminal, to 
support the testing of new operating concepts and applications to raise 
VDES standards and eventually replace the existing automatic identification 
system. VDES enables global seamless maritime data communication 
connectivity via terrestrial and satellite links to improve shipping and 
port efficiency. This project is funded by the Maritime Innovation and 
Technology fund from the Maritime & Port Authority of Singapore.

18

Helping to Transform Singapore’s EconomyKEY ACHIEVEMENTS



ADDRESSING NATIONAL 
CHALLENGES WITH 
MULTI-DISCIPLINARY 
R&D CAPABILITIES

 (From left) Prof Lisa Ng, Executive Director and Wendy Chen, Research Officer 
at A*STAR’s ID Labs observing cloned colonies of E. coli on agar plates.

KEY ACHIEVEMENTS
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 CONTRIBUTING TO BETTER SOCIETAL OUTCOMES

A*STAR and Singapore Management University (SMU) established a 
Joint Lab in Social and Human-Centred Computing,  which will tap on 
computational methods and AI to understand and anticipate human 
behaviour, to help develop better technological solutions that can 
address national priorities.

A*STAR’s IHPC and the Technical University of Munich at the Singapore 
Campus for Research Excellence and Technological Enterprise 
(TUMCREATE) collaborated on the Singapore Integrated Transport 
Energy Model (SITEM)  to analyse projected EV charging patterns and 
energy demand. These findings will help to shape policies relating to 
Singapore’s transition to EVs nationwide.

 Front row (L to R): Prof Timothy Clark, SMU; Mr Peter Ho, Social Science Research 
Council; A*STAR Chairman Ms Chan Lai Fung; A*STAR CEO Mr Frederick Chew

Back row (L to R): A*STAR DCE (Research) Prof Andy Hor, Prof Archan Misra, SMU; 
A*STAR ACE (SERC) Dr Lim Keng Hui

 Overview of SITEM project modelling and simulation framework

Launch of SMU-A*STAR Joint Lab in Social and 
Human-Centred Computing 

Supporting Decarbonisation Efforts through 
Advanced Systems Modelling and Simulation
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https://www.a-star.edu.sg/News/a-star-news/news/press-releases/launch-of-smu-a-star-joint-lab-in-social-human-centred-computing
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Our collaboration with A*STAR has 
enhanced our service offerings, 
allowing us to target new market 
segments. We look forward to 
developing our long-term working 
relationship with A*STAR to further 
add value to the technology and 
manufacturing ecosystem in 
Singapore.

Photo credit: Khoo Teck Puat Hospital

Mr Shawn Koh
Founder of I.O.T Workz

Working with Local Start-up to Develop Wireless Asset 
Tracking Systems in Hospitals
A*STAR and I.O.T. Workz jointly developed 
a system to automatically track the physical 
location of wheelchairs  at Khoo Teck Puat 
Hospital. This system has improved productivity 
at the hospital by ensuring availability of 
wheelchairs, and has potential to be further 
used in industrial IoT, smart buildings and 
environmental monitoring applications.

To support public transport policymaking, 
A*STAR’s IHPC developed a digital tool to 
observe commuter sentiments . The tool 
is able to analyse unstructured social media 
content, as well as process colloquial language 
and sarcasm.

Public Transport Sentiment 
Analysis Tool

 Reasonance Social dashboard
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https://www.a-star.edu.sg/ihpc/news/news/publicity-highlights/sentiment-analysis-for-public-transport
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 �CONTRIBUTING TO BETTER HEALTH OUTCOMES 
HEALTH AND HUMAN POTENTIAL / 
GROWING UP IN SINGAPORE TOWARDS HEALTHY OUTCOMES (GUSTO) FINDINGS

Nearly 40 per cent of mothers had high 
levels of depressive symptoms, which were 
associated with changes in their babies’ brains. 
These findings  form the basis for future 
plans to help women stay in good physical and 
mental health for motherhood, support the 
development of a healthier next generation, 
and reduce the prevalence of childhood 
obesity through sustained lifestyle changes.

An international consortium led by Professor 
Sir Peter Gluckman, Chief Scientific Officer 
at A*STAR’s SICS, has been awarded a multi-
million-dollar contract by Wellcome Leap.  This 
programme comes under Wellcome’s “The First 
1,000 Days” programme which examines the 
factors that influence human brain development 
in early life.

In a collaborative study with KK Women’s and Children’s 
Hospital, National University Hospital (NUH) and NUS’s Yong 
Loo Lin School of Medicine, A*STAR’s SICS discovered that the 
median body mass index of 9 to 11-year-old boys in Singapore 
had increased from 16.3 to 19.1 during the circuit breaker  
from March to May 2020. This result was attributed to the 
cessation of outdoor play during this period.

Cheryl Tan 

Children  in  Singapore  put  on  
weight after the two-month circuit 
breaker, which saw residents ad-
hering to a strict stay-at-home or-
der from April 2020, a local study 
has found.

Researchers noted that even af-
ter  measures  were  relaxed  from  
June 2 that year, a “substantial pro-
portion” of children stopped out-
door play for a further one to three 
months.

The weight gained was not in-
significant. For example, the me-
dian weight for school-aged boys, 
nine to 11 years old, increased from 
28.8kg before February 2020, to 
38.3kg  after  August  2020.  This  
meant their median body mass in-
dex (BMI) rose from 16.3 to 19.1.

The research team said the study 
was the first to establish a link be-
tween specific changes in behav-
iour  during  the  pandemic  and  
longer-term changes resulting in 
increased body mass in children.

The  study  was  helmed  by  
Dr Jonathan Huang, a principal in-
vestigator at the Agency for Sci-
ence, Technology and Research’s 
Singapore Institute for Clinical Sci-
ences (SICS).

The research was conducted in 
collaboration with clinician-scien-
tists from KK Women’s and Chil-
dren’s Hospital,  National Univer-
sity Hospital and the National Uni-
versity  of  Singapore’s  Yong  Loo  
Lin School of Medicine.

The team found that of the 585 
children it monitored, more than a 
third of schoolgoers and a quarter 
of pre-school children did not have 
any outdoor play two months after 
the circuit breaker.

When  their  BMI  was  checked  
about a year post-circuit breaker, 
the  school-aged  children  who  
ceased  outdoor  activity  had  a  
higher BMI reading, by at least half 
a  unit,  with  boys  on  average  
putting on more weight than girls.

“Many  pandemic  studies  in  
other  countries  have  looked  at  
changes during and after their lock-
down periods,” said Dr Huang.

“What’s unique about Singapore 
and our study is that we had a short 
circuit breaker, and a lot of activi-

ties resumed soon after, yet a sub-
stantial number of children had re-
ported elimination of all outdoor 
activities, which could have led to 
an increase in body mass among 
this group.”

Previous  studies  have  estab-

lished strong links between obe-
sity in children and adults.

For example,  a  Health  Promo-
tion Board study in 2017 showed 
that 70 per cent of overweight chil-
dren later became obese adults.

Obesity  has  a  correlation with  
chronic diseases such as diabetes, 
high blood pressure and heart dis-
ease later in life if left unattended.

Ms Sum Ka Kei, an epidemiolo-
gist at SICS and first author of the 

study, said active play indoors may 
not be  sufficient  to  replace out-
door activity, particularly for chil-
dren who are older. 

“It  is  important  to  understand  
how to address this effectively, as 
outdoor time is associated with nu-
merous other benefits to children, 
including better sleep, learning and 
socio-emotional development.”

tansuwen@sph.com.sg
Over a third of schoolgoers and a quarter of pre-school children did not have 
any outdoor play two months after the circuit breaker. PHOTO: LIANHE ZAOBAO

Study of 585 kids finds that for one group, for 
example, median BMI rose from 16.3 to 19.1

Kids gain weight after circuit 
breaker from no outdoor play

Sunday & Monday:  
Afternoon showers.

SHOWERS

Rise

7.12am

AIR QUALITY

Today: 4.01am (2.3m), 
12.46pm (1m), 10.15pm (2m).

SINGAPORE

OUTLOOK

24/34ºC

Tomorrow: 12.43am (1.9m), 
5.28am (2.1m), 2.13pm (0.9m), 
10.10pm (2.2m).

PSI43-56 (Moderate)
24-hour reading as at 6pm yesterday

Weather

TIDES

Set

7.18pm

Rise

2.35pm
Set

2.14am

mainly over northern, eastern 
and western Singapore in the 
late afternoon.
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Mental Health of Mothers Can 
Affect Changes in Babies’ Brains

Funding to Study Early Childhood 
Brain Development 

Weight Gain Due to Lack of Outdoor Play 
During Circuit Breaker

22

Addressing National Challenges with Multi-Disciplinary R&D CapabilitiesKEY ACHIEVEMENTS

https://www.straitstimes.com/singapore/health/new-task-force-to-boost-maternal-health-kids-well-being
https://www.eurekalert.org/news-releases/931023
https://www.eurekalert.org/news-releases/931023
https://www.straitstimes.com/singapore/lack-of-outdoor-play-saw-children-in-singapore-gain-weight-during-covid-19-circuit-breaker-in-2020-study
https://www.straitstimes.com/singapore/lack-of-outdoor-play-saw-children-in-singapore-gain-weight-during-covid-19-circuit-breaker-in-2020-study
https://www.straitstimes.com/singapore/lack-of-outdoor-play-saw-children-in-singapore-gain-weight-during-covid-19-circuit-breaker-in-2020-study


PRECISION MEDICINE / 
CAPABILITIES IN GENOME SEQUENCING

 The Respiree system

Mapping Our Genes: SG100K Population Study 

Singapore has embarked on a three-year-long population study (SG100K) 
to map the complete set of genes of 100,000 Singaporeans to improve 
health outcomes and prevent diseases. A*STAR’s Genome Institute of 
Singapore (GIS) is one 
of the core institutions 
involved in the study, and 
will conduct DNA extraction 
and validation work on 
blood samples taken from 
research subjects.

A team from A*STAR’s GIS embarked 
on a project to analyse the genomes 
of 177 Singapore Peranakans  
to advance their understanding of 
Chinese interaction patterns with the 
indigenous populations of Southeast 
Asia. Genetic data generated by this 
project may subsequently be used to 
improve human health outcomes. 

Avatamed teamed up with 
A*STAR’s IMCB to set up a joint 
service lab, which will offer its 
proprietary drug screening 
technology (AVATASCAN) to 
oncologists and pharmaceutical 
companies.  The initiative aims 
to improve treatment outcome 
for cancer patients. 

A*STAR’s Bioinformatics 
Institute (BII) and IMCB 
partnered with NCCS to 
develop cloud-based data 
analytics software tools 
that can aid clinicians in 
diagnosing drug sensitivity 
in lung cancer patients.

Changi General Hospital (CGH) 
and A*STAR spin-off Respiree 
signed a research agreement 
with A*STAR’s Institute of 
Bioengineering and Bioimaging 
and I2R to develop, validate, 
and integrate predictive 
analytics into general care and 
home-care monitoring systems. 
The envisioned end-product is 
an all-integrated interface that 
tracks the patient’s journey 
from hospital registration to 
rehabilitation at home.

Genomic Analysis of 
Peranakan Chinese Reveals 
Insight into Ancestry

Joint Service Lab with 
Avatamed to Offer 
Precision Oncology 
Services

Partnership with the National Cancer Centre of 
Singapore (NCCS) to Develop Digital Medicine

Driving Healthcare Transformation with Data

DIGITALISATION OF HEALTHCARE
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 Scientists from NTU’s Lee Kong Chian 
School of Medicine, SRIS and Celligenics

 Low GI oat cookies made by Nutrient, an A*STAR spin-off

A*STAR’s IMCB and Tessa 
Therapeutics jointly came up with 
a new facility to harness preclinical 
technologies and accelerate 
the clinical development of new 
therapeutic targets against cancer.

Scientists from SRIS, Nanyang 
Technological University (NTU) 
and A*STAR spin-off, Celligenics, 
collaborated on a project to 
develop accessible and affordable 
therapies for chronic wounds  
such as diabetic foot ulcers which 
can lead to amputation. 

Nutriient, an A*STAR Singapore Institute of Food 
and Biotechnology Innovation (SIFBI) spin-off, 
developed a clinically validated, low glycaemic 
index (GI) cookie premix  made from plant-
based ingredients. The ingredients in this oat 
cookie can potentially reduce blood glucose 
levels and improve gut health, providing a 
healthier alternative to regular cookies. 

GASTROClear was launched as a 
result of the collaboration from 
NUHS, NUS, NUH, A*STAR’s BTI, 
DxD Hub as well as MiRXES, a 
local biotech company. It is a 
microRNA-based blood test that 
can accurately detect gastric cancer 
in its early stages,  and has been 
rolled out in public hospitals such 
as Tan Tock Seng Hospital, NUH, 
private general practitioner clinics 
and specialist’s clinics for pre-
screening of gastric cancer.

Collaboration with Tessa 
Therapeutics to Form Cell 
Therapy Laboratory

Developing New Therapy 
for Chronic Wounds

MicroRNA Blood Test for 
Detection of Early-stage 
Gastric Cancer

Healthy Oat Cookies that Improve Blood Sugar Control
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 �CONTINUING TO SUPPORT NATIONAL EFFORTS 
TO FIGHT COVID-19 (2020 – 2021)

The A*STAR Infectious Diseases 
Labs (ID Labs)  was set up to 
enhance Singapore’s pandemic 
preparedness by bringing 
together scientists and fostering 
partnerships to drive cutting-
edge translational ID research. 
This research covers new and 
effective technologies for detection, 
intervention and prevention of new 
and emerging pathogens.

Since its inception, A*STAR ID Labs has worked with public health care 
sectors and local partners for effective infectious diseases prevention, 
control and elimination.

•	 The Singapore COVID-19 Vaccine Response and Protection Study 
(SCOPE)  seeks to understand how immunity wanes or improves over 
time for different people taking different vaccines. The findings will 
enable researchers to potentially develop preventive vaccines for future 
coronavirus pandemics. This study is done in collaboration with TTSH, 
CGH, NUH, Sengkang General Hospital, Ng Teng Fong General Hospital, 
Alexandra Health, Alexandra Hospital, National Healthcare Group, National 
University Polyclinics and NUS. 

•	 A study to observe the immune responses to COVID-19 in vaccinated 
individuals in Singapore who had breakthrough infections was embarked 
upon with the National Centre for Infectious Diseases (NCID), National 
University Health System (NUHS) and Duke-NUS. Using longitudinal and 
integrated data from the same individuals, the committee was able to get a 
clearer picture on how to implement booster vaccine injections.

•	 A research collaboration agreement was formalised with NCID, A*STAR’s 
BII and GIS to boost Singapore’s genomic surveillance and COVID-19 
research capabilities.

Launch of Infectious 
Diseases Labs

 ID Labs aims to nip any emerging pathogen in the bud before it transforms into an outbreak.
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Cheryl Tan

Certain types of Covid-19-neutralis-
ing antibodies – which prevent the 
Sars-CoV-2 virus from infecting a 
person’s cells – may end up worsen-
ing  the  disease,  scientists  have  
found.

When the Sars-CoV-2 virus at-
tacks the body,  its spike protein 
binds to a receptor enzyme known 
as ACE2 in the host  cell  and,  in  
some  instances,  causes  the  viral  
cell and the host cell membranes 
to fuse.

This is known as syncytia, and it 

has been linked to lung tissue dam-
age in severe Covid-19 cases, when 
the cell fusion occurs inside the air-
ways.

Antibodies block this interaction 
between the  ACE2 receptor and  
the Sars-CoV-2 virus, and are often 
tapped for emergency use in early 
Covid-19 treatment.

Antibodies can be naturally pro-
duced by the body after infection, 
or they can be created in a labora-
tory. The latter are known as aps 
monoclonal antibodies.

A team of researchers from the 
Agency  for  Science,  Technology  
and Research (A*Star), in collabo-
ration with the QBI Coronavirus 

Research Group at the University 
of California, San Francisco, Uni-
versity of Lyon and DSO National 
Laboratories,  discovered  that  
some  neutralising  antibodies  in-
hibit syncytia, while others drasti-
cally enhance it.

Their study findings were pub-
lished in the scientific journal Cell 
last month. 

For the study, three antibodies, 
known as 5A6, 2H4 and 3D11, were 
selected from a pool of 30 billion 
synthetic human antibodies using 
a method known as biopanning.

This entails  using a viral  spike 
protein as a “bait” to fish out the rel-
evant  antibodies  that  bind  to  it,  
said Dr Wang Cheng-I, senior prin-
cipal investigator at A*Star’s Singa-
pore  Immunology  Network  and  
one of the authors of the study.

The study found that the 5A6 an-

tibody was able to block interac-
tions between the viral spike pro-
tein and ACE2 and inhibit syncytia 
formation, making it a viable candi-
date for Covid-19 treatment.

Dr Wang said that  his  team  is  
now actively developing the anti-
body into a Covid-19 therapeutic.

On the other hand, the 3D11 anti-
body was found to enhance syncy-
tia, whereas the 2H4 antibody was 
found to have no significant effect 
on cell-to-cell fusion.

While a lot more work has to be 
done  to  understand  what  is  in-
volved, the fact that the two types 
of antibodies – one that inhibits  
syncytia and one that enhances it – 
can be found in both infected and 
vaccinated  individuals  has  “pro-
found  implications”  on  how  
Covid-19 treatments should be de-
signed, said Dr Wang.

This  is  especially  important,  
given the “ever-mutating nature” 
of the Sars-CoV-2 virus, he added.

Thus, pharmaceutical companies 
creating  antibodies  for  Covid-19  
treatment should also test their an-
tibodies for syncytia to avoid wors-
ening Covid-19, said Dr Wang.

Local  biotech  firm  Tychan  is  
among the companies developing 
monoclonal  antibodies  for  treat-
ment against Covid-19.

Since  last  December,  1,305  
Covid-19 patients have taken part in 
the final phase of clinical trials for 
its immune system protein TY027.

Asked  if  the  research  findings  
will be taken into consideration by 
the company for its clinical trials, 
Tychan co-founder Ooi Eng Eong 
said the paper is interesting, but 
laboratory observations do not di-
rectly correlate with clinical out-

comes. He added that the trial is 
still  ongoing,  without  any  safety 
concerns.

If the clinical trials are success-
ful, the antibody will be submitted 
for review by the Health Sciences 
Authority  and  other  regulatory  
agencies as a new drug.

In June last year, DSO National 
Laboratories had found five neu-
tralising antibodies that could help 
the body fight against Covid-19.

Clinical trials were then set to be-
gin for the most promising of the 
five – AODO1 – once approval was 
obtained from HSA.

When asked if human trials have 
commenced and if the antibodies 
will be tested for syncytia, a DSO 
spokesman said more updates will 
be given later.

tansuwen@sph.com.sg

Audrey Tan
Environment Correspondent 

The hawksbill turtle found dead in 
waters off Pulau Hantu earlier this 
month had been so tightly bound 
by a drift  net that the man who 
freed the carcass  found the ani-
mal’s head severed from its body. 

It shell also came apart once re-
leased from the confines of the net, 
recounted Mr Wade Pearce, who 
was preparing to cruise out to the 
Southern  Islands  when  he  was  
alerted to the trapped turtle.

Mr Pearce, who founded the Sin-
gapore Marine Guide platform for 
the  leisure  marine  and  boating  
community,  told  The  Straits  
Times:  “When  I  saw  it,  my first  
thought was: How many more drift 
nets are there out there now?” 

It was a tragic end for the hawks-
bill turtle, a critically endangered 
species native to Singapore. But it 
will likely not be the last casualty of 
such indiscriminate fishing prac-
tices. 

Imagine  a  gigantic  spider  web  
suspended  in  water.  That  is,  in  
essence, how drift nets work. 

They are kept vertical by floats at 
the top and weights at the bottom, 
and they trap everything in their 
path. 

“Nets  are  likely  to  indiscrimi-
nately  kill  anything  that  gets  
trapped  in  it,  including  bycatch  
such as sharks or turtles,” said a 
spokesman for Marine Stewards, a 
volunteer group which promotes 
sustainable fishing practices  and  
marine conservation. 

“And if the nets get lost or aban-
doned,  they  potentially  become  
ghost nets that continue to kill ma-
rine life and coral.” 

Mr Pearce said he had tried to re-
trieve the drift net from the water 
to prevent it from ensnaring more 
victims. But it was a futile effort – 
the net was heavy and seemed to 
be stuck to the seabed. Reinforce-
ments had to be called in. 

The Our Singapore Reefs volun-
teer group sought the help of the 
Maritime and Port Authority of Sin-
gapore (MPA) to remove and dis-
pose of the 100m gill net that was 
15m  underwater  around  Pulau  
Hantu.

“In view of  the concerns from 
the marine community and to en-
sure  the  safety  of  recreational  
divers and navigational  safety in 
the  Port  of  Singapore,  MPA  
worked with Our Singapore Reefs 
to retrieve the net on May 21,” said 
an MPA  spokesman,  who  added  
that  a  commercial  diving  boat,  
floating crane barge  and profes-
sional divers were deployed. 

“As such fishing nets pose risk to 
the safety of navigation, their use 
is  prohibited  in  the  navigational  
channels  and  anchorages  of  our  

port waters,” the MPA spokesman 
added. 

The net that likely took the life of 
the turtle was not the first.

Two marine biologists from Our 
Singapore Reefs last Monday spent 
about an hour retrieving another 
net found draped over corals that 
had grown naturally on a seawall 
off Lazarus Island, one of Singa-
pore’s Southern Islands. 

The casualties included two na-
tive red egg crabs, which are poi-
sonous and cannot be eaten. One 
of them was still alive even after los-
ing at least four of its legs in its 
struggle to be free from the net. 

The divers also saw dead and dy-
ing coral, some bearing whip-like 
marks where the net filaments had 
cut into its tissue. 

Dr Toh Tai Chong, one of two ma-

rine biologists behind the effort,  
said the net spanned at least 30m 
long and was about 1m wide. It also 
looked like it was handmade, with 
cruder floats. 

The Marine Stewards spokesman 
noted that netting is mainly carried 
out by local commercial or subsis-
tence fishermen, or by fisherman 
in foreign sampans (small vessels). 

Most  recreational  fishermen  

here usually use more sustainable 
methods,  such  as  hook  and  line  
fishing, she added. 

Dr Karenne Tun, director of the 
National  Parks  Board’s  (NParks)  
National  Biodiversity  Centre,  
urged people to fish responsibly at 
designated  fishing  spots,  using  
more sustainable fishing methods. 

Because of the harm they do to 
marine life, net fishing and the use 

of wire mesh traps are not allowed 
in areas managed by NParks, she 
added.  “We  also  encourage  the  
practice of catch-and-release fish-
ing, where fish that are not going 
to be eaten are released back into 
the  sea,”  she  said.  “Responsible  
fishing practices will help us main-
tain our rich biodiversity.”

audreyt@sph.com.sg 

Volunteers worked with the Maritime and Port Authority of Singapore to retrieve a drift net on May 21 that likely caused the death of an endangered hawksbill turtle. PHOTO: OUR SINGAPORE REEFS

Casualties of indiscriminate fishing practices include (from left) hard coral off Lazarus Island, seen here draped by a drift net, a red egg crab which lost at least four of its legs in its struggle to be free from 
the drift net, and the hawksbill turtle that was found dead in waters off Pulau Hantu. PHOTOS: OUR SINGAPORE REEFS, SG MARINE GUIDE

Some 
antibodies 
may worsen 
Covid-19, 
study finds

A*Star’s Dr Wang 
Cheng-I, one of 
the authors of 
the study, says 
the fact that two 
types of 
antibodies – one 
that inhibits 
syncytia, a cell 
fusion linked to 
lung tissue 
damage in 
severe Covid-19 
cases, and one 
that enhances it 
– can be found 
in both infected 
and vaccinated 
individuals has 
“profound 
implications” on 
how Covid-19 
treatments 
should be 
designed. 
PHOTO: AGENCY 
FOR SCIENCE, 
TECHNOLOGY AND 
RESEARCH

Effect of these antibodies that prevent virus 
from infecting cells could impact treatment

Critically endangered sea creatures fall victim to drift nets
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A study by A*STAR’s Singapore 
Immunology Network (SIgN), 
Quantitative Biosciences Institute 
Coronavirus Research Group 
at University of California, San 
Francisco, University of Lyon and DSO 
National Laboratories collaborated 
on a study on COVID-19 neutralising 
antibodies.  They discovered that 
some neutralising antibodies inhibit 
syncytia, while others drastically 
enhance it. The findings would 
provide for better treatment design.

A*STAR, TTSH, Duke-NUS Medical 
School and KK Women’s and Children’s 
Hospital embarked on a study to 
observe the effects of different 
combinations of COVID-19 vaccines 
on the body’s immune system.  The 
study aims to define which prime-boost 
strategies of various COVID-19 vaccine 
formulations in Singapore induce a 
more durable response, and provide 
better immunogenicity against different 
variants of concern, in order to inform 
key policy strategies and decisions for 
the Singapore population.

A team from A*STAR’s GIS, BII, and Duke-
NUS Medical School discovered how the 
shape and structure of the Sars-CoV-2 
virus  could interact with human cells to 
improve its survivability. This finding will 
aid in the development of more effective 
COVID-19 treatment drugs.

Study on Neutralising Antibodies

Studying the Impact of 
Mixing Different Vaccines

Virus Structure Study Helping 
to Produce More Effective 
Treatment Drugs

 The A*STAR team studying the effects of different combinations of COVID-19 
vaccines on the body’s immune system
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Samuel Devaraj
and Gena Soh 

Although he had an appointment 
for  his  Covid-19  vaccine  booster  
shot next Tuesday, Mr Pius Peter, 
63,  was relieved when  he learnt  
from the news on Thursday night 
that  he  could  get  his  jab  earlier  
without an appointment.

Yesterday morning, the retired 
director of  agencies at an  insur-
ance company walked to Bishan 
Community Club near his home to 
get  his  booster  Pfizer-BioNTech  
vaccine dose, about six months af-
ter he received his second jab.

He said: “When I found out last 
night that I could just walk in, I did 
not waste any time and came down 
first thing this morning. 

“I take blood pressure medica-
tion, so I felt it would be beneficial 
to  get  the  booster  shot  as  early
as possible.”

He was one of 20 seniors aged 60 
and above whom The Straits Times 
spoke to at the vaccination centres 
in Bishan and Sengkang commu-
nity clubs yesterday.

The  Ministry  of  Health  an-
nounced on Thursday that all Sin-
gapore citizens, permanent resi-
dents and long-term pass holders 
aged 60 and above can walk into 
any vaccination centre, polyclinic 
or participating public health pre-
paredness clinic to get a third shot 
of  the Covid-19  vaccine  without  
an appointment.

At  Bishan  Community  Club,  
Madam  Susan  Chong,  68,  who  
works in the service industry, said 
she could not commit to making an 
appointment  due  to  her  unpre-
dictable work schedule.

When she was told by her friends 
that she could walk in, she decided 
to do so yesterday morning as she 
did not have to work and could use 
the weekend to rest.

Madam Chong added: “I wanted 
to get the booster shot to protect 
myself amid the rising number of 
Covid-19 cases in Singapore.” 

Mr Dixon Chua, 67, drove from 
River Valley to Bishan to get his 
booster  dose  after  he  learnt  he  
could just walk in for the shot. 

He chose Bishan as he was famil-
iar with  the area and knew  that 
parking would be convenient.

“I  wanted  to  get  my  jab  done  
early to be on the safe side,” the re-
tiree said. 

About 30 per cent of the seniors 
getting  vaccinated  at  Sengkang  
Community Club yesterday morn-
ing  were  walk-in  recipients  of  
booster jabs, Mr Elvin Ng, a staff 
member of the Health Promotion 
Board, estimated. 

He  is  a  representative  of  the  
board’s programme that rewards 
people  who  refer  seniors  to  get  
vaccinated. 

Madam Tan Yek, 74, went to Sen-
gkang Community Club yesterday 
morning to ask about her booster 
shot after she received a message 
saying that she was eligible. 

She was surprised to find out she 
could get her jab on the spot. 

“This  is  really  convenient  and  
fuss-free,” the housewife said.

Madam Kamariah Abdul Rahim, 
67, a part-time cleaner, was there 
to change her TraceTogether to-
ken, and decided to get her booster 
shot as well.

She said: “I am usually free only 
on  Saturdays  because  I  need  to  
look after my grandchildren, but
I found out I could do it today. It
is convenient.”

Although  the  announcement  
was made only on Thursday, se-
niors have been walking in as early 
as last week to get their booster 
shots without an appointment.

Bank executive  Jacqueline  Tan  
went  to  Sengkang  Community  
Club  yesterday  to  inquire  about
getting the booster shot as her hus-
band received  his  by  walking in  
last week. 

She  said:  “There  are  so  many  
cases lately, and I am already 60. 

“I go to the office every day and I 
am very worried about getting in-
fected, so I decided to get the jab as 
soon as possible.”

Madam Susan Ho, 72, a company 
secretary,  wanted  to  get  her  
booster  dose  as  soon  as  possible
as  she  might  have  to  attend  a
wake soon. 

She  said:  “My  brother-in-law  
might  pass  away  soon.  There  
would be so many other people at 
the wake. So, my family members 
and I decided to quickly get  the 
booster shot to stay safe and keep 
others safe.” 

samuelsd@sph.com.sg
genasoh@sph.com.sg

Clara Chong 

Covid-19 vaccinations will now be-
come  a  simpler,  less  tedious  
process for nurses, with the help of 
a machine that can automatically 
fill injection syringes.

The first of its kind in Singapore, 
the Automated Vaccine Inocula-
tion  Dispenser  (Avid)  system  
weighs  less  than  25kg  and  can
fill six vaccine syringes in under 
five minutes.

It uses a combination of robotic 
parts,  smart  sensors  and  digital  
technologies.

The time  taken for  a  nurse  to  
manually  fill  six  syringes  varies  
and is affected by factors such as 

how  experienced  and  how  tired  
the nurse is.

The system  reduces  the  work-
load of the nurses and removes the 
need for them to manually fill the 
syringes,  allowing them to focus 
on caring and communicating with 
vaccine recipients.

It also reduces the possibility of 
human  error,  especially  if  the  
nurse is tired.

The machine is currently used to 
fill syringes with the Pfizer-BioN-
Tech  vaccine,  but  can  be  cus-
tomised for other vaccines.

Avid has been deployed at seven 
vaccination  centres  islandwide,  
with the first at Senja-Cashew Com-
munity Club in early July. 

Thomson Medical  operates the 
vaccination centre there.

Vaccination centres might cater 
to at least 2,000 people a day, it 
was previously reported.

Avid  was  developed  by  re-
searchers from the Agency for Sci-
ence, Technology and Research’s 

(A*Star) Advanced Remanufactur-
ing  and  Technology  Centre  and  
Singapore Institute of Manufactur-
ing Technology, in collaboration 
with local systems integrator Sys-
matic Global.

The  idea  was  first  mooted  by  
Deputy Prime Minister Heng Swee 
Keat, who challenged the team ear-
lier this year to develop a solution 
to the tedious process.

A prototype was built  in early 
July, six weeks after the idea was 
conceptualised. A production ma-
chine,  which  is  more  compact
and  cost-effective,  and  without  
the earlier teething problems, was 
then built.

Some  challenges  included  sy-
ringes not being precisely identical 
and slight variations in needle an-
gle. Should the needle angle devi-
ate too much, the machine will not 
fill that syringe.

Not everyone on the team at Sys-
matic Global has a background in 
biomedical sciences.

Mr Khoo Kiak Nee,  director of 
Sysmatic Global, said: “The A*Star 
team  was  very  helpful  and  pro-
vided us with a lot of information 
very quickly.”

If needed, new machines can be 
assembled  quickly,  taking  only  
about three to four weeks to build 
from scratch.

Dr David Low, chief executive of 
the  Advanced  Remanufacturing  

and Technology Centre, said: “One 
of the biggest challenges in rolling 
out automation is not the problem 
itself,  but  whether  it  will  be  ac-
cepted by the people, so we were 
quite worried at the start. 

“There was initial concern from 
the  nurses  on  issues  such  as  
whether the machine was safe, and 
we took their feedback... to make it 
user-friendly and cost-effective.”

Nurses need  only  less than an 
hour to learn how to operate the 
machine, which uses a  three-pin 
power plug.

Similar  prototypes  have  been  
built abroad, with one in Thailand 
costing around $100,000. 

The system built  here is  a few 
times cheaper.

The focus now is to make sure 
the seven Avid systems are stable, 
and to develop more if needed.

Dr Low said: “That is our near-
term focus – to make sure that Sin-
gapore’s  vaccination  exercise  is  
smooth,  has  sufficient  capacity  
and  our  nurses  are  not  over-
stressed,  especially  with  booster  
shots coming up.” 

chongcjy@sph.com.sg

Isabelle Liew

When  she  was  30  weeks  preg-
nant, Ms Suzanna Tang decided 
to  go  for  her  Covid-19  vaccine  
shots as she was worried that get-
ting  infected  would  complicate  
her pregnancy. 

The 28-year-old  was  hesitant  
at  first  as  she  had  come  across
differing opinions online  about  
the vaccine.

“I did my own research – I read 
about  studies  being  done,  and  
they put my mind at ease. I de-
cided that  the  pros outweighed 
the cons, as pregnant women who 
are not vaccinated are at a higher 
risk of developing pregnancy com-
plications if  they  get  Covid-19,”  
she  told  The  Straits  Times.  “I  
didn’t want to be separated from 
my newborn after giving birth.”

Ms Tang, who is the founder of 
Urban Origins, a start-up that pro-

motes  local  sustainable  food  
brands, received her first dose of 
the  Pfizer-BioNTech  vaccine  in  
early  June  at  KK  Women’s  and  
Children’s Hospital. She received 
her second dose in July.

More than 85 per cent of preg-
nant women who are hospitalised 
due to Covid-19 infection are not 
fully vaccinated, Health Minister 
Ong Ye Kung said in a Facebook 
post on Wednesday.

Of these women, about 20 per 
cent  experienced severe  symp-
toms and required oxygen sup-
port, while 10 per cent required 
high dependency and ICU (inten-
sive care unit) care.

None  of  the  vaccinated  preg-
nant women has needed oxygen 
support or ICU care to date.

“The Covid-19 vaccine protects 
pregnant  women  and  their  ba-
bies. So, please get vaccinated,” 
he said.

Ms Tang gave birth to her sec-
ond child, a son, last month, when 

daily Covid-19 cases in Singapore 
started to rise.

“I am relieved that I took the vac-
cine early as the rise in cases is 
concerning,  especially  for  my  
two-year-old son and 60-year-old 
mother-in-law whom I live with,” 
she said, adding that she avoids 
crowded places.

Her vaccination went smoothly. 
She said: “I was a bit worried at 
first, thinking I might encounter 
some side effects from the vac-
cine, but I didn’t get any except 
for feeling fatigued. I felt fine af-
ter taking a nap.”

Last month,  ST reported that 
an  unvaccinated  pregnant  
woman contracted Covid-19 late 
in her pregnancy and had to give 
birth in  an  isolation  ward.  She  
also had to be separated from her 
newborn son for 2½ weeks after 
the birth to ensure that he would 
not be infected.

iliew@sph.com.sg

Getting vaccinated while she was 
pregnant gave mum peace of mind

S’pore-made machine fills 
syringes with vaccine,
eases nurses’ workload

People 
registering for 
their Covid-19 
vaccine booster 
shots at the 
vaccination 
centre at Bishan 
Community Club 
yesterday. The 
Ministry of 
Health 
announced on 
Thursday that all 
Singapore 
citizens, 
permanent 
residents and 
long-term pass 
holders aged 60 
and above can 
walk into any 
vaccination 
centre, polyclinic 
or participating 
public health 
preparedness 
clinic to get 
their third 
vaccine shot 
without an 
appointment.
ST PHOTO: 
GIN TAY

Nurse Nellie Tan, 47, with the Automated Vaccine Inoculation Dispenser system, 
which weighs less than 25kg and can fill six syringes in under five minutes. It has 
been deployed at seven vaccination centres islandwide. ST PHOTO: NG SOR LUAN

They cite convenience, virus fears for getting 
jabs after MOH scraps need for appointments

Ms Suzanna 
Tang, 28, and 
her husband, 
Mr Bala 
Rukmangathan, 
37, with their 
two-year-old son
Utama Bala Shu 
Jun and 
newborn baby 
Udaya Bala Shu 
Jie. Ms Tang, 
who was 30 
weeks pregnant 
when she 
decided to get 
vaccinated 
against Covid-19, 
said the 
vaccination 
process went 
smoothly. 
PHOTO: 
COURTESY OF 
SUZANNA TANG

Seniors 
turn up for 
‘fuss-free’ 
walk-in 
booster shots

Coronavirus Singapore
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 The BII team posing with GISAID founder Peter Bogner (second from left) and GISAID 
Singapore team

Tracking COVID-19 Using the GISAID Database Deployment of Automated 
System at Vaccination Centres

A team from A*STAR’s BII has been helping to maintain the Global 
Initiative on Sharing All Influenza Data (GISAID) database,  which has 
so far seen over nine million Sars-CoV-2 virus genomes being shared 
globally. GISAID played a significant role in detecting the Delta and 
Omicron variant in Singapore and is continuing to track the evolution 
of COVID-19.

A*STAR’s ARTC and SIMTech 
collaborated with local systems 
integrator, Sysmatic Global, to 
develop an Automated Vaccine 
Inoculation Dispenser (AVID) 
system.  By automating the 
extraction of vaccines from vials, 
and dispersing bubbles inside the 
syringes using a combination of 
robotic parts, smart sensors and 
digital technologies, healthcare 
workers can now be freed up 
for higher-value work. AVID has 
been deployed to at least seven 
vaccination centres in Singapore.
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 Operator from SDL working on COVID-19 
test samples

A*STAR’s Experimental Drug Development 
Centre (EDDC) discovered and validated several 
small molecules (protease inhibitors) that 
were effective against SARS-CoV-2 and other 
coronavirus strains.  In January 2022, EDDC and 
Everest Medicines announced a global licensing 
agreement  to develop, manufacture and 
commercialise EDDC’s protease inhibitors as an 
oral antiviral therapy against COVID-19.

Developing a COVID-19 Antiviral Drug

The Stronghold Diagnostics Lab 
(SDL),  which was established 
by A*STAR, NUHS and Temasek 
Foundation, contributed to 
Singapore’s efforts in managing 
the spread of COVID-19 with its 
high-throughput, high-capacity 
testing capability.

Stronghold Diagnostics 
Lab (SDL) Boosts 
National Capacity for 
COVID-19 Testing

Joint Development of a Wastewater Testing Platform

The National Environment Agency (NEA), together with A*STAR and the 
Prime Minister’s Office, jointly developed the Wastewater-Aliquoting-
Valence-Engine (WAVE) platform to test wastewater samples for SARS-
CoV-2 virus. By allowing wastewater to be tested in an efficient, safe and 
precise way in the laboratory, the growth of COVID-19 clusters can be 
stemmed more swiftly.

 The WAVE platform tests wastewater samples for SARS-CoV-2 virus.
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DEVELOPMENT OF COVID-19 DIAGNOSTIC TESTS

 RESOLUTE Kit

A*STAR’s IMRE, IHPC and the Singapore Chinese Orchestra 
collaborated on a project to control the spread of COVID-19 in 
enclosed environments  such as concert halls. After studying 
the movement of aerosols and droplets in the hall, ionisers 
were then deployed to pull positively charged aerosols, 
droplets and particulate matter towards the leaves of the 
plants to reduce COVID-19 transmission risk.

Using Technology to Control the Spread of 
COVID-19 in Enclosed Environments 

 Experimental set-up showing small and large plant-based ioniser

Diagnostics Development (DxD) Hub and DSO National Laboratories developed RESOLUTE  
– a direct polymerase chain reaction (PCR) test kit that removes the need for RNA extraction 
from patient test samples, thereby minimising potential human errors and halving the time 
required to complete the test.

cPASS is the first serology test for neutralising antibodies that has been authorised by 
the US Food and Drug Administration authorisation. Jointly developed with Duke-NUS 
Medical School and Genscript, a leading global biotechnology company, A*STAR’s DxD 
Hub validated the kit with clinical samples, and developed the manufacturing protocol and 
quality controls to secure its provisional authorisation by the HSA.

A*STAR and Local Medtech Firms Ramp Up Singapore’s 
Testing Capability

COVID-19 Kit That Detects Neutralising Antibodies
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https://www.straitstimes.com/life/arts/from-ionisers-to-digital-concert-halls-orchestras-adapt-to-bring-audiences-back
https://www.straitstimes.com/life/arts/from-ionisers-to-digital-concert-halls-orchestras-adapt-to-bring-audiences-back
https://www.a-star.edu.sg/News/a-star-innovate/innovates/innovate/translating-r-d-into-covid-19-kits-dxd-hub-and-local-medtech-firms-ramp-up-singapore-s-testing-capability


 �STRENGTHENING FOOD TECHNOLOGY AND 
INNOVATION CAPABILITIES IN SINGAPORE
We are focusing our R&D capabilities towards combatting food security issues and supporting Singapore’s ’30 by 30’ food security goal.

 SIFBI is working with 
NUS, Singapore-ETH 
Centre and industry 
partners to develop 
microalgae that could be 
used as an alternative, 
sustainable, urban-
grown protein source.

The project could address the needs 
of innovators, allowing them to serve 
global customers from Singapore 
while helping to strengthen the 
country’s agri-food ecosystem.

Mr Damian Chan
EDB Executive Vice-President

Temasek’s Asia Sustainable Foods Platform and A*STAR have 
committed more than $30 million over the next three years to 
the Food Tech Innovation Centre (FTIC), to help food-tech start-
ups with their product and process development , especially 
in alternative proteins.

A*STAR’s SIFBI, NUS and Singapore-Eidgenössische Technische Hochschule (ETH) Centre, 
together with industry partners Bühler Group, Givaudan, Nestlé, Planted Foods, Sophie’s 
BioNutrients and Singapore Food Agency (SFA) embarked on a research project to 
sustainably produce microalgae-based protein and innovate food concepts that will better 
meet consumers’ preferences.

$30 Million Boost to Accelerate Food Start-ups Developing Sustainable Food Systems with 
Microalgae-based Proteins
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https://www.businesstimes.com.sg/companies-markets/temaseks-asia-sustainable-foods-platform-and-astar-institute-to-commit-s30m-to
https://www.businesstimes.com.sg/companies-markets/temaseks-asia-sustainable-foods-platform-and-astar-institute-to-commit-s30m-to
https://sec.ethz.ch/news-events/news/2021/09/urban-microalgae-based-protein.html
https://sec.ethz.ch/news-events/news/2021/09/urban-microalgae-based-protein.html
https://sec.ethz.ch/news-events/news/2021/09/urban-microalgae-based-protein.html


 Cultivated fish burger demonstration by Avant in November 2020

A*STAR’s SIFBI and Agilent Technologies Inc. signed a collaboration 
agreement to advance food research,  which will drive innovation in food, 
nutrition, ingredients, industrial biotechnology and related applications. A*STAR’s Bioprocessing Technology Institute (BTI) and Avant inked a research 

collaboration to scale-up production of cultivated fish.  This collaboration 
paves the way for cost effective food grade production that meets the demand 
for sustainable alternatives to traditional livestock farming.

Local start-up, Float Foods, leveraged the capabilities of A*STAR’s SIFBI to 
optimise the protein content and stability of egg proteins in their plant-based 
products. The shelf-life of Float Foods’ products has now been extended by 
up to eight weeks in chilled conditions.

Advancing Singapore’s Agri-Food Industry Acceleration of Cultivated Fish Technology to Serve the 
Mass Market

Improving the Protein Content of Plant-based Products
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https://www.agilent.com/about/newsroom/presrel/2022/26jan-ca22003.html
https://www.agilent.com/about/newsroom/presrel/2022/26jan-ca22003.html
https://www.a-star.edu.sg/News/a-star-news/news/press-releases/Advancing-scalable-production-of-cultivated-fish
https://www.a-star.edu.sg/News/a-star-news/news/press-releases/Advancing-scalable-production-of-cultivated-fish


v
A New Institute to Support Singapore’s Sustainability Goals

The Institute of Sustainability for Chemicals, Energy and Environment (ISCE2) aims to 
advance R&D in areas such as low-carbon technologies, carbon life cycle assessment, 
sustainable materials and green manufacturing processes using the latest 
digitalisation and automation tools. ISCE2 is a re-organisation of the former Institute of 
Chemical and Engineering Sciences. It will partner academics, public agencies and the 
energy, chemicals and pharmaceutical industries to achieve Singapore’s sustainability 
goals, such as Singapore Green Plan and Zero Waste Masterplan.

 �SHAPING A SUSTAINABLE FUTURE FOR SINGAPORE 

 Launch of Coastal Sustainability Alliance (CSA), graced by Guest-of-Honour, 
Dr Tan See Leng, Minister for Manpower and Second Minister for Trade and Industry.

 Established by A*STAR in 2022, ISCE2 supports Singapore’s sustainability goals.

ISCE2 will advance research areas such as carbon capture 
and utilisation, low-carbon hydrogen, carbon life-cycle 
accounting, and synthetic biology to pave the way for 
alternative green materials, products and processes, to 
support Singapore’s sustainability agenda.

Mr Gan Kim Yong
Minister for Trade and Industry

CSA which is made up of A*STAR, GenPlus, Jurong Port 
Singapore, Sea Forrest, Technology Centre for Offshore and 
Marine, Singapore, and TES aims to support Singapore’s 
next-generation maritime ecosystem  by accelerating the 
decarbonisation, electrification and advancement of energy-
efficient logistics and engineering solutions by 2030.

Coastal Sustainability Alliance (CSA) 
for a Next-Gen Maritime Ecosystem
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https://www.a-star.edu.sg/News/a-star-news/press-releases/news/press-releases/a-star-sets-up-new-research-institute-to-support-singapore-s-sustainability-goals
https://www.straitstimes.com/singapore/network-of-electric-chargers-for-ships-alliance-of-seven-entities-formed
https://www.straitstimes.com/singapore/network-of-electric-chargers-for-ships-alliance-of-seven-entities-formed


v
Testbed Facility for Emerging Carbon 
Capture and Utilisation (CCU) Technologies

A*STAR, the Economic Development Board, Jurong Town Corporation (JTC) 
and 10 other ecosystem partners signed an MoU to formalise the Carbon 
Capture and Utilisation Translational Testbed (CCUTT), aimed at helping 
local industries on their decarbonisation journey.  Consisting of public 
research institutes and private enterprises, CCUTT will assist companies in 
rapidly piloting, adopting and scaling up new CCU technologies, as well as 
accelerate CCU and hydrogen technology developments.

 A*STAR SIMTech, JTC, and TÜV SÜD signed an agreement to develop a Green Compass 
initiative that offers a set of software assessment tools, methodologies, and training workshops 
and courses to help businesses across sectors transition to more sustainable and resilient 
business models.

 CCUTT MoU Signing Ceremony at the Industrial Transformation Asia-Pacific (ITAP) on 
23 November 2021.

A*STAR’s SIMTech collaborated with JTC and TUV SUD to develop a self-
assessment tool for businesses to improve their environment sustainability 
efforts.  Green Compass is aimed at improving resource efficiency, enhancing 
brand reputation and securing future earnings through enhancing stakeholder 
trust and staying on top of sustainability regulations and trends. 

Collaboration to Develop and Implement Green Compass – 
a Sustainability Assessment Tool

33

Addressing National Challenges with Multi-Disciplinary R&D CapabilitiesKEY ACHIEVEMENTS

https://www.a-star.edu.sg/News/a-star-news/news/press-releases/a-star-edb-jtc-and-ecosystem-partners-to-explore-testbed-facility
https://www.a-star.edu.sg/News/a-star-news/news/press-releases/a-star-edb-jtc-and-ecosystem-partners-to-explore-testbed-facility
https://www.a-star.edu.sg/News/a-star-news/news/press-releases/a-star-edb-jtc-and-ecosystem-partners-to-explore-testbed-facility
https://www.a-star.edu.sg/simtech/news-events/SIMTech-Manufacturing-Matters/MM/features/sustainability-matters-green-compass
https://www.a-star.edu.sg/simtech/news-events/SIMTech-Manufacturing-Matters/MM/features/sustainability-matters-green-compass
https://www.a-star.edu.sg/simtech/news-events/SIMTech-Manufacturing-Matters/MM/features/sustainability-matters-green-compass


A*STAR’s Institute for Infocomm Research (I2R) continued its collaboration with Home Team Science and 
Technology Agency (HTX) to develop autonomous ground robots to enhance public safety and security. An 
enhanced M.A.T.A.R 4.0 was deployed at National Day Parades 2021 and 2022 to augment on-the-ground 
operational efficiency and project police presence.

I2R and HTX also trialed the use of patrolling robot Xavier,  
at Toa Payoh in September 2021 in a joint project involving 
the National Environment Agency, Land Transport Authority, 
Singapore Food Agency and Housing & Development Board. 
The deployment of Xavier could support the work of public 
officers in deterring undesirable social behaviours such as 
smoking in prohibited areas and improperly parked bicycles.

I2R is also collaborating with HTX and ST Engineering to 
develop a smaller indoor version of the M.A.T.A.R robot to 
assist officers at the checkpoints in escort duties, as well as 
with HTX and KLASS Engineering to enable a four-legged 
robotic dog, Rover-X,  to autonomously climb stairs and 
navigate in uneven outdoor terrain.

v
New Centre Established to Develop 
Next Generation AI Technologies

The A*STAR Centre for Frontier AI Research 
(CFAR) was formed to advance use-inspired 
basic research in AI within the A*STAR scientific 
community and the wider research ecosystem. 
CFAR focuses on developing next generation AI 
technologies for Sustainable AI, Resilient & Safe 
AI and Artificial General Intelligence.

A*STAR’s I2R worked with ST Engineering to develop an AI system 
for analysing publicly-uploaded videos and images relating to fire 
safety and security. I2R delivered a visual sense-making system that 
localises fires, estimates its characteristics (intensity and nature of 
combustion source), and identifies hazardous objects. In addition, 
I2R developed AI features to detect riot incident, mass protest and 
other crowded situations. 

Partnering Public Officers to Ensure Public Health and Safety

Developing Multimodal 
Sense-making 
Capability to Improve 
Safety and Security

 Xavier’s trial deployment at Toa Payoh

 �CONTRIBUTING TO A SAFE AND SECURE 
HOMELAND 
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https://www.a-star.edu.sg/cfar/home
https://www.straitstimes.com/singapore/autonomous-robots-checking-on-bad-behaviour-in-the-heartland
https://www.straitstimes.com/singapore/trials-for-new-hazmat-function-of-robotic-dog-rover-x-to-be-completed-by-mid-year


As one of the world-leading public 
research organisations, A*STAR 
is leveraging use-inspired basic 
science to create new knowledge 
and build capabilities. It conducts 
R&D on a range of outcome-driven 
projects with the industry and 
public agencies. It uses research as 
an innovation engine to grow the 
economy and secure our future. 
Here are some highlights of the 
impactful science.

DEEPENING 
USE-INSPIRED  
BASIC RESEARCH

KEY ACHIEVEMENTS

 Neurons in the brain
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 �PHYSICAL SCIENCE AND ENGINEERING 

Identification of 2D materials as promising candidates to extend 
electrostatically tunable plasmonics to near-infrared range, which has 
applications in sensing, telecommunication, energy harvesting and more.

A*STAR researchers proposed a method (contrastive adversarial domain 
adaptation) that outperforms the current state-of-the-art in terms of cross-
domain RUL prediction in machines. This can help to further reduce machine 
maintenance cost, increase availability and prevent breakdowns.

A*STAR researchers demonstrated 
the use of a recyclable polymer, 
vitrimer, to tackle the challenge 
of separating components during 
recycling of electronic devices.

The novel framework 
could help computers 
predict human actions 
more accurately.

Electrostatically Tunable Near-Infrared Plasmonic 
Resonances in Solution-Processed Atomically Thin NbSe2

Precise Forecasting of a Machine’s Remaining 
Useful Life (RUL)

Integrating Recyclable Polymers into 
Thermoelectric Devices for Green Electronics

Anticipating 
Human Actions 
by Correlating 
Past with the 
Future

Teng Jing Hua and 
Zhao Meng 
IMRE

Electrostatically Tunable Near-
Infrared Plasmonic Resonances 
in Solution-Processed 
Atomically Thin NbSe2 

Advanced Materials

Li Xiaoli 
I2R

Contrastive Adversarial Domain 
Adaptation for Machine Remaining 
Useful Life Prediction 

IEEE Transactions on Industrial 
Informatics

Li Zibiao 
IMRE, ISCE2

Integrating recyclable polymers into 
thermoelectric devices for green 
electronics 

Journal of Materials Chemistry A

Zheng Jie 
ISCE2

Basura Fernando 
IHPC

Anticipating human actions by correlating past with the 
future with Jaccard similarity measures 

Conference on Computer Vision and Pattern Recognition (CVPR)
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https://onlinelibrary.wiley.com/doi/abs/10.1002/adma.202101950
https://onlinelibrary.wiley.com/doi/abs/10.1002/adma.202101950
https://ieeexplore.ieee.org/document/9234721
https://basurafernando.github.io/papers/AnticipationCVPR21.pdf
https://pubs.rsc.org/en/content/articlelanding/2022/ta/d2ta00386d
https://pubs.rsc.org/en/content/articlelanding/2022/ta/d2ta00386d


The electromechanically reconfigurable complementary metadevice for 
spectral tuning of narrowband terahertz transmission is highly versatile in 
design and consumes low power. 
Tunable transmission filters 
are essential for various key 
terahertz applications like channel 
selectors in high-speed wireless 
communication systems and more.

A*STAR researchers revealed that renewable material chitosan can be used 
as a promising high-surface-area N-containing carbon support for noble metal 
catalysts (Ru). This can be applied in a wide range of biomass hydrogenation 
conversions for sustainable production of fuels and chemicals.

Proof-of-concept study revealed that polymers suitable for gel electrolyte 
applications can be synthesised using very cheap and common salts as 
catalysts. The potential for these non-toxic salts to replace traditionally-
used highly-toxic tin catalysts for synthesis of these polymers can reduce 
the environmental footprint of 
supercapacitor devices.

This study reveals the role 
of short-range ordering in 
influencing the ultimate strength 
and ductility of HEAs, and 
provides guidelines for designing 
HEAs with high-performance 
mechanical properties for 
engineering applications.

Discovery of Electromechanically Tunable Frequency-agile 
Transmission Filters for Terahertz Applications

Chitosan-derived Porous N-Doped Carbon as a 
Promising Support for Ru Catalysts in One-pot 
Conversion of Cellobiose to Hexitol

Halide Salt-Catalyzed Crosslinked Polyurethanes 
for Supercapacitor Gel Electrolyte Applications

Enhancing the Ultimate Strength and Ductility 
of High-Entropy Alloys (HEAs)

Wang Nan and Prakesh Pitchappa 
IME

Electromechanically Tunable Frequency-
agile Metamaterial Bandpass Filters for Terahertz Waves 

Advanced Optical Materials

Liu Yan and Xin Xiao 
ISCE2

Chitosan-derived porous N-doped 
carbon as a promising support for 
Ru catalysts in one-pot conversion of 
cellobiose to hexitol 

ACS Sustainable Chemistry & 
Engineering

Jason Lim, Derrick Fam, 
Chien Sheau Wei  
IMRE

Halide Salt-Catalyzed Crosslinked 
Polyurethanes for Supercapacitor 
Gel Electrolyte Applications 

ChemSusChem

Zhang Yong Wei and Chen Shuai 
IHPC

Simultaneously enhancing the ultimate strength and ductility of high-entropy alloys via 
short-range ordering 

Nature Communications
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https://onlinelibrary.wiley.com/doi/abs/10.1002/adom.202101544
https://onlinelibrary.wiley.com/doi/abs/10.1002/adom.202101544
https://pubs.acs.org/doi/abs/10.1021/acssuschemeng.1c04315
https://pubs.acs.org/doi/abs/10.1021/acssuschemeng.1c04315
https://www.nature.com/articles/s41467-021-25264-5
https://www.nature.com/articles/s41467-021-25264-5
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cssc.202101310
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cssc.202101310


 �BIOMEDICAL SCIENCE 

The triple-network model of psychopathology 
is a framework that explains the functional 
and structural neuroimaging phenotypes of 
neurological disorders. A*STAR researchers 
applied the framework to a mouse model and 
realised that model predictions were also shown to 
apply in a mouse model for depression. This allows 
them to humanise the mouse brain networks 
and use the mouse for treatments testing to help 
develop better treatment solutions for humans.

Analysis of skin microbiomes of AD patients 
uncovered distinct clusters of microbial profiles 
associated with AD, highlighting a mechanism 
for ongoing inflammation.

A Triple-Network Organisation for 
The Mouse Brain

A Widespread Pathway for 
Substitution of Adenine by 
Diaminopurine in Phage Genomes

Atopic Dermatitis (AD) 
Microbiomes Stratify into Ecologic 
Dermotypes Enabling Microbial 
Virulence and Disease Severity

Yeow Ling Yun and Joanes Grandjean 
IBB

A triple-network organization for the mouse brain 

Molecular Psychiatry

John Common 
A*SRL 

Atopic dermatitis microbiomes stratify into ecologic 
dermotypes enabling microbial virulence and disease 
severity 

Journal of Allergy and Clinical Immunology

Niranjan Nagarajan 
GIS

We know that the four bases adenine (A), 
cytosine (C), guanine (G), and thymine (T) 
make up the DNA while interestingly, some 
viruses swap in a fifth base, Diaminopurine 
(Z) and it can completely replace A. This study 
revealed enzymes that support Z-genome 
synthesis are widely found in phages and that 
this biosynthetic system in Z-DNA production 
has the potential for a range of applications, 
including DNA-based data storage and DNA 
origami for the construction of nanorobots.
Wei Yifeng and Zhao Huimin 
SIFBI

A widespread pathway for substitution of adenine by 
diaminopurine in phage genomes 

Science
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https://www.nature.com/articles/s41380-021-01298-5
https://pubmed.ncbi.nlm.nih.gov/33926954/
https://www.sciencedirect.com/science/article/abs/pii/S0091674920313993
https://www.sciencedirect.com/science/article/abs/pii/S0091674920313993


A*STAR researchers have identified a network of neurons in the brain that 
drives overeating in response to environmental factors, rather than genuine 
hunger. These findings could potentially change how we view and tackle 
health issues. 

Studying how early contact with 
microbes in the womb could 
boost immune development in 
the developing foetus. 

The discovery by A*STAR as well as 
clinicians from six different countries 
has helped diagnose congenital heart 
defects and heterotaxy syndromes, 
which affect 1 in 10,000 live births.

Control 
individual 

Patient with 
heterotaxy

Ch
es

t X
-r

ay

Discovery of a biomarker which 
could potentially be used as a 
therapeutic target for inflammatory 
bowel disease and other 
inflammation-associated diseases.

A Cluster of Neurons in The Brain May 
Be Causing Overeating

Live Bacterial Strains in Fetal Tissues Give Babies an 
Immunity Boost

Discovery of Novel Gene that Governs Left-Right 
Asymmetry within the Human Body

Potential Treatment for 
Inflammation-Associated Diseases

Fu Yu 
IMCB

A neural circuit for 
excessive feeding driven 
by environmental context 
in mice 

Nature Neuroscience

Florent Ginhoux and 
Archita Mishra 
SIgN

Microbial exposure during early 
human development primes fetal 
immune cells 

Cell

Vinay Tergaonkar, Lele Wu 
and Semih Can Akincilar 
IMCB

NAIL: An evolutionarily conserved lncRNA 
essential for licensing coordinated activation 
of p38 and NFκB in colitis 

Gut

Emmanuelle Szenker-Ravi 
GIS 

Discovery of a genetic module essential for assigning left–right asymmetry in humans and 
ancestral vertebrates 

Nature Genetics

Bruno Reversade 
GIS, IMCB

 Chest X-ray of a control individual (left), 
with his heart pointing to the left (L) 
compared to the chest X-ray of a patient 
with heterotaxy (right) that shows his heart 
inversely positioned to the right (R)
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https://www.nature.com/articles/s41593-021-00875-9
https://www.nature.com/articles/s41593-021-00875-9
https://gut.bmj.com/content/70/10/1857
https://gut.bmj.com/content/70/10/1857
https://research.a-star.edu.sg/articles/highlights/memories-of-our-first-microbial-encounters/
https://www.sciencedirect.com/science/article/pii/S0092867421005742
https://www.a-star.edu.sg/docs/librariesprovider11/gis-publicity/t1/ASTAR_discovery_of_novel_gene_for_left-right_asymmetry_final.pdf
https://www.a-star.edu.sg/docs/librariesprovider11/gis-publicity/t1/ASTAR_discovery_of_novel_gene_for_left-right_asymmetry_final.pdf
https://www.nature.com/articles/s41588-021-00970-4
https://www.nature.com/articles/s41588-021-00970-4


This study characterised thermogel properties, expanding the scope of 
polymer architectures suitable for intraocular therapeutic applications in the 
living body. For example, in retina recovery after eye surgery.

A*STAR researchers uncovered the role of JAK-STAT signaling in promoting 
the maturation of stem cell-derived heart cells, an important step for the 
application in disease modeling, drug discovery and cell-based therapy in 
cardiac regeneration.

Potential of Thermogel to be Used for 
Retina Recovery

Upregulation of the JAK-STAT Pathway Promotes 
Maturation of Human Heart Cells

Su Xinyi 
IMCB	

High molecular weight hyper-branched PCL-based 
thermogelling vitreous endotamponades 

Biomaterials

Loh Xian Jun 
IMRE Beatrice Ho, Ng Shi Yan, Soh Boon Seng 

IMCB

Upregulation of the JAK-STAT pathway promotes maturation of human embryonic stem 
cell-derived cardiomyocytes 

Stem Cell Reports

 Improved 
sarcomeric 
structure in 
IFN-γ-treated 
H7- and 
ES03-derived 
CMs

40

Deepening Use-Inspired Basic ResearchKEY ACHIEVEMENTS

https://www.sciencedirect.com/science/article/abs/pii/S0142961221006190
https://www.sciencedirect.com/science/article/abs/pii/S0142961221006190
https://www.sciencedirect.com/science/article/pii/S2213671121005440
https://www.sciencedirect.com/science/article/pii/S2213671121005440


At A*STAR, we are committed to ensuring 
a pipeline of ready scientific talent for 
our local R&D ecosystem. We believe that 
this is an essential part of maintaining 
Singapore’s status as one of the world’s 
foremost innovative economies.

NURTURING TOP  
TALENT FOR THE LOCAL  
R&D ECOSYSTEM

KEY ACHIEVEMENTS

 From left: Prof Chen Xiaodong, Prof Sir Peter Gluckman and Dr Sarah Luo, recipients of the President’s 
Science and Technology Medal, President’s Science Award and Young Scientist Award respectively.
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The Technology for Enterprise Capability Upgrading (T-Up)  initiative seconds A*STAR Research 
Scientists & Engineers to local enterprises to build and upgrade their in-house R&D capabilities. Here are 
some exemplary A*STAR talents who have made impactful contributions to local enterprises.

 �INDUSTRY AWARDS

T-Up Excellence Award Winners T-Up Emerging 
Talent Award 
Winner

2021 Ten Outstanding Young Persons 
of Singapore (TOYP) Awards

Mr Lim Eng Thiam 
was seconded to 
Soundeye to help 
design and develop 
a sound recognition 
platform  using AI. 
As a result, SoundEye 
has developed and 
commercialised 
two new sound 
surveillance systems, 
DONUT and PUCK, for 
use in emergency / 
home monitoring and 
security surveillance 
applications.

Mr Labastida Michael 
Entendez was 
seconded to Arcstone 
where he developed 
a software, “arc.net”. 
The software enables 
Arcstone to leverage 
data to expand their 
range of manufacturing 
execution system 
solutions and extend 
the service to their 
manufacturing clients, 
thereby adding value 
to the whole supply 
chain. 

Mr Lai Szu Cheng 
Principal Specialist, 
IMRE

Mr Lim Eng Thiam 
Senior Research 
Engineer, I2R

Mr Labastida Michael 
Entendez 
Senior Research Engineer, 
ARTC Mr Jiang Ting Ying 

Senior Research 
Engineer, SIMTech

Mr Lai Szu Cheng 
was seconded 
to TechnoDigm 
Innovation where he 
helped to develop 
robust ultraviolet 
sensing solutions 
and enhanced the 
performance of their 
existing UV curing 
products.  This 
enabled TechnoDigm 
to meet market 
demands and be 
more competitive.

Mr Jiang Ting Ying 
was seconded to 
Phaos Technology 
to develop three 
modular software 
solutions for 
the company’s 
microscopy project, 
helping to improve 
their product 
capabilities.

Dr Su Xinyi,  Senior 
Principal Investigator, 
Division Director at 
Institute of Molecular and 
Cell Biology, Assistant 
Professor and Consultant 
Ophthalmologist, NUS, and 
Co-Founder of Vitreogel 
Innovations, was conferred 
the 2021 Honoree award 
(Medical Innovation 
category).

The TYOP recognises outstanding young people in 
Singapore who have excelled in their respective 
fields and made a positive difference to society.
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https://www.a-star.edu.sg/enterprise/innovation-offerings/programmes-for-smes/technology-for-enterprise-capability-upgrading
https://www.youtube.com/watch?v=vFwcBfSsPdY&t=33s
https://www.youtube.com/watch?v=vFwcBfSsPdY&t=33s
https://www.youtube.com/watch?v=vFwcBfSsPdY&t=33s
https://www.a-star.edu.sg/imre/news-and-highlights/_accolades/accolades/imre-researcher-recognised-for-significant-contributions-in-local-company
https://www.a-star.edu.sg/imre/news-and-highlights/_accolades/accolades/imre-researcher-recognised-for-significant-contributions-in-local-company
https://www.a-star.edu.sg/imre/news-and-highlights/_accolades/accolades/imre-researcher-recognised-for-significant-contributions-in-local-company
https://www.a-star.edu.sg/i2r/news-accolades/NewsNAccolades/awards-accolades/t-up-excellence-award-2021
https://www.a-star.edu.sg/i2r/news-accolades/NewsNAccolades/awards-accolades/t-up-excellence-award-2021
https://www.a-star.edu.sg/i2r/news-accolades/NewsNAccolades/awards-accolades/t-up-excellence-award-2021
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 �NATIONAL AWARDS

2021 Public Sector Transformation (COVID) Award 

Dare to Do Award / A team 
from A*STAR’s BTI and Health 
Sciences Authority developed 
analytical assays for different 
vaccine product types, and 
implemented them for 
investigational testing of 
vaccine batches. They also 
helped to train a talent pool 
to boost vaccine testing 
capabilities.

Exemplary Innovator Award / DxD Hub and DSO National Laboratories 
developed the PCR diagnostics kit, RESOLUTE, to test for SARS-CoV-2 virus 
in nasopharyngeal swab samples, during the early phase of the COVID-19 
pandemic. RESOLUTE has the same accuracy and sensitivity as traditional 
PCR test kits. Its compatibility with different clinical samples and PCR 
instruments also allowed 
staff with minimal training to 
administer testing. RESOLUTE 
is currently used by both 
public and private testing 
laboratories and has been 
instrumental in facilitating 
the reopening of our borders.

One Public Service Award / Commissioned by the Ministry of Health, A*STAR, 
together with NUHS and Temasek Foundation, established Stronghold 
Diagnostics Lab (SDL) in July 2020 to support national efforts in managing the 
spread of COVID-19. Since its 
inception, SDL has handled 
over two million swabs and 
boosted COVID-19 PCR 
testing capacity with other 
laboratories. Also supporting 
the initiative was ALPS 
Healthcare and Testing Ops 
Centre.

Agility Award / A*STAR 
researchers partnered local 
textile manufacturer Ramatex 
to develop a reusable face 
mask that had the merits of 
medical masks, when global 
supply chains were disrupted 
and COVID-19 cases were 
increasing in early 2020. 
More than 10 million of 
these masks have since been 
produced.

 A*STAR, as part of the multi-agency team, received the 
award on supporting national efforts in managing the 
spread of COVID-19.

 Dr Andre Choo, Deputy Executive Director at Bioprocessing Technology Institute (centre) and 
Executive Director (Resource Allocation and Optimisation) at BMRC, receiving the award from 
Deputy Prime Minister, Mr Lawrence Wong (right).

 Mr Jonathan Goh, Principal Research Engineer and 
Deputy Director, SIMTech (left) receiving the Agility award.

 Dr Weng Ruifen, Deputy Chief Executive Officer, DxD 
Hub (right) receiving the Exemplary Innovator award.
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The President’s Science and Technology Medal (PSTM)

National Medical Excellence Award Winner

The President’s Science Award (PSA)

Young Scientist Awards (YSA)

Professor Sir Peter Gluckman  was awarded the 
PSTM for his outstanding leadership in advancing 
health, clinical and biomedical sciences research.  
His leadership has helped to strengthen 
developmental and early life research, and enhanced 
Singapore’s human health and R&D capabilities.

Dr Lisa Ng was part of the COVID-19 Research 
Workgroup  that won a national award for their role 
in the pandemic response in Singapore and globally.

Professor Chen Xiaodong was awarded the PSA for 
his outstanding contribution to advanced materials 
research in soft bioelectronics.  His work deals 
with digitising biological senses and extending 
human sensing capabilities, as well as their potential 
applications in advanced manufacturing and 
healthcare wearables.

Dr Sarah Luo discovered that a group of brain cells 
called tuberal nucleus, and environmental factors 
were potentially affecting feeding behaviour.  
Her findings could potentially change the way we 
approach health issues such as diabetes and obesity.

Professor Sir Peter 
Gluckman 
Chief Scientific Officer, 
SICS

Dr Sarah Luo 
Principal Investigator, 
IMCB

Dr Lisa Ng 
Executive Director, BMRC 
Council and ID Labs

Professor Chen 
Xiaodong 
Scientific Director, IMRE
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According to Clarivate*, 
A*STAR’s researchers 
rank among the world’s 
most influential  
in fields such as 
immunology, molecular 
biology and genetics, 
as well as in cross-
disciplinary work. They 
are a testament to 
our multi-disciplinary 
approach, and strong 
collaborative research 
and innovation 
environment. Scientists 
on the list include:

*	Clarivate’s Highly Cited 
Researchers 2021 list identifies 
influential researchers based 
on their publication of highly 
cited papers over the past 
decade. Their names are drawn 
from the top one per cent of 
publications in the Web of 
Science citation index.
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01 	 Dr Chen Jinmiao 
	 Principal Investigator, SIgN

02 	 Dr Ng Lai Guan 
	 Principal Investigator, SIgN

03 	 Dr Lim Sai Kiang 
	 Research Director, IMCB

04 	 Dr Lai Ruenn Chai 
	 Research Scientist, IMCB

05 	 Dr Liu Zhaolin 
	 Senior Scientist, IMRE

06 	 Prof Michael Meaney 
	 Director, SICS

07 	 Dr Seh Zhi Wei 
	 Senior Scientist, IMRE

08 	 Prof Zhang Yong-Wei 
	 Deputy Executive Director, IHPC

09 	 Dr Subhra Kumar Biswas 
	 Principal Investigator, SIgN

10 	 Dr Florent Ginhoux 
	 Senior Principal Investigator, 
	 SIgN

11 	 Prof Nick Barker 
	 Research Director, IMCB

12 	 Dr Zhang Lili 
	 Senior Scientist, ICES

13 	 Prof Laurent Renia 
	 Senior Fellow, ID Labs

 �OTHER AWARDS AND RECOGNITIONS

A*STAR Scientists on Clarivate’s Highly Cited Researchers 2021 List
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Dr Teng Jinghua, Principal Scientist at IHPC was 
the only Singaporean in a group of 58 new Fellows 
appointed by SPIE.  Fellows are members of 
distinction who have made significant scientific and 
technical contributions in the multi-disciplinary fields 
of optics, photonics and imaging, as well as to SPIE.

01 	 Dr Nancy Chen 
	 Senior Scientist, I2R

02 	 Dr Pavitra Krishnaswamy 
	 Senior Scientist, I2R

03 	 Dr Liu Jinyue 
	 Research Fellow, GIS

04 	 Dr Nai Mui Ling Sharon 
	 Senior Scientist, SIMTech

05 	 Dr Yang Le 
	 Scientist, IMRE
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The SG100WIT  initiative celebrates women who have made significant contributions 
to tech in Singapore. In 2021, the following women in A*STAR were recognised:

Singapore 100 Women in Tech (SG100WIT) 2021

Underwriters Laboratories—ASEAN-U.S. 
Prize for Women 2021

Institute of Electrical and Electronics Engineers (IEEE) 
Fellow 2022

Fellow of the Institution of Engineering and 
Technology (FIET) 

Elected Fellow of the Society of Photographic 
Instrumentation Engineers (SPIE)

Dr Li Hongying won the Underwriters Laboratories-
ASEAN-U.S. Prize for Women 2021 in the Mid-career 
Scientist category  for her efforts in designing an 
internationally recognised ballast water treatment 
system, which protects marine life from water pollution. 
The system also predicts airborne droplet dispersal 
rates to estimate COVID-19 transmission risks.

Prof Ivor Tsang was awarded the 2022 IEEE fellow  
for his contributions towards large-scale machine 
learning and transfer learning.

Dr Jason Png was conferred the IET fellowship 
in recognition of his significant contributions, 
achievements and prof essionalism in engineering 
areas relevant to the Institute of Engineering and 
Technology (IET). 

Professor Ivor Tsang 
AI Fellow, Principal Scientist, IHPC 
Director, CFAR

Dr Li Hongying 
Senior Scientist, IHPC

Dr Jason Png 
Senior Scientist and Department Director, IHPC

Dr Teng Jinghua 
Principal Scientist, IMRE
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https://www.a-star.edu.sg/News/faces-of-a-star/faces/faces/singapore-100-women-in-tech-2021
https://www.ieee.org/content/dam/ieee-org/ieee/web/org/about/fellows/2022-ieee-fellows-class.pdf
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https://spie.org/profile/Jinghua.Teng-26826?SSO=1
https://spie.org/profile/Jinghua.Teng-26826?SSO=1


A*STAR Scholarship Awards Ceremony 2021

Two A*STAR researchers were each awarded a $3 million fellowship grant from 
NRF, which provides early-career researchers with opportunities to carry out 
independent research in Singapore.

In 2021, a total of 69 A*STAR scholarships were presented. First launched in July 2001 
to develop local PhD talent in Singapore, the annual awards ceremony recognises and 
welcomes newly awarded scholars into the A*STAR family.

For “Learning why we do what 
we do through abductive and 
deductive understanding of human 
action using Neurosymbolic AI”.

National Research Foundation (NRF) 
Fellowship awardees

For “Developing innovative toolkits 
for elucidating the fundamentals of 
electrochemical CO2-to-chemicals 
conversion”.

Two A*STAR researchers were awarded the NRF Investigatorship, which provides 
opportunities for mid-career researchers and excellent Principal Investigators 
with a track record of research achievements, to continue pursuing ground-
breaking, high-risk research.

National Research Foundation (NRF) 
Investigatorship awardees

For “Investigating Neuronal 
Mechanisms of Obesity and its 
Treatment by Bariatric Surgery for 
Future Therapeutic Strategy”.

For “Thermogels for Therapeutic 
Applications”.

Dr Lum Yanwei 
Assistant Professor, NUS 
Scientist, IMRE

Dr Basura Fernando Chinath 
Scientist, IHPC Dr Fu Yu 

Head of Brain Plasticity Group, IMCB
Professor Loh Xian Jun 
Executive Director, IMRE

 Minister for Trade and Industry, Mr Gan Kim Yong, A*STAR senior management and newly-minted scholars at 
the virtual SAC 2021 Award Ceremony.
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https://www.facebook.com/ASTARSG/posts/pfbid0xwQ9gVS5Rfek8n6RxwXShZ5UiiodpodmSJ2Y2VkwjQyHQtu97qed8RmoY33k21ZVl


 �SIGNIFICANT GRANTS

Wellcome Leap R3 Programme

National Research Foundation Competitive 
Research Programme

Quantum Engineering Programme 2.0

Industry Alignment Fund – Pre-positioning Programme

Industry Alignment Fund – Industry Collaboration Project

Manufacturing, Trade and Connectivity Individual 
Research Grant & Young Individual Research Grant

National Medical Research Council (NMRC) Individual 
Research Grant and Young Individual Research Grant

A team of researchers from A*STAR’s GIS, IBB, and NUS Yong Loo Lin School of 
Medicine was awarded a contract from this prestigious programme to develop 
next generation messenger RNA (mRNA) technology . 

The programme funds use-inspired basic research projects and fosters 
multidisciplinary teams to conduct cutting-edge research projects that 
helps to address national and societal needs. Five A*STAR researchers were 
awarded the highly competitive grant.

Full list of awardees 

Eight A*STAR researchers were awarded funding under this national 
programme to develop quantum science and technology across four pillars: 
communication and security, computing, sensors and foundry.

Full list of awardees 

The grant aims to develop industry-ready capabilities to deepen the 
alignment of public sector research, as well as multidisciplinary and 
integrated programmes with early industry involvement. Four A*STAR teams 
were awarded the grant.

Full list of awardees 

Seven A*STAR teams were awarded the grant to support and foster industry-
relevant public sector R&D efforts, in collaboration with industries and with a 
line of sight to potential economic outcomes.

Full list of awardees 

Seven A*STAR researchers were awarded for both grants which support 
novel and fresh R&D investigator-led ideas.

Full list of awardees 

A total of 24 A*STAR researchers were awarded the funds from NMRC to 
nurture basic, translational and clinical research that are relevant to human 
health and potential.

Full list of awardees 
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Low-Carbon Energy Research Funding Initiative (LCER FI)A*STAR Researchers also received the following grants to advance AI 
technologies and innovation

Grants Lead Principal 
Investigator Project

AI Singapore 
Challenge 
(Open-Theme) 
Funding Scheme

Prof Liu Yong 
IHPC

RAPIER – Radiology 
Pathology Information 
Exchange Resource

AI Research 
Grant Call

Zhang Mengmi 
I2R

Memory-efficient Online 
Continuous Object 
Recognition on Video 
Streams

Li Xiaoli 
I2R

Self-aware Continuously 
Learning Models

AI Singapore 100 
Experiments for 
Research

Dr Mile Šikić 
GIS

AI-driven de novo diploid 
assembler

The initiative aims to develop low-carbon energy technologies in the 
domains of hydrogen and carbon capture, utilisation, and storage, to 
support the decarbonisation of the power and industry sectors.

Miniature H2 Leakage and Purity Sensors 
for Downstream H2 Use

Lead Principal Investigator: 
Dr Doris Ng 
IME

Alternative Sand from Carbon Dioxide and 
Waste Materials 

Lead Principal Investigator: 
Dr Bu Jie 
ICES

System for Remotely Operated Earthworks 

Lead Principal Investigator: 
Mr Alberto De San Bernabé Clemente 
ARTC

Nanoantenna Light Emitting Devices (NLED) 

Lead Principal Investigator:
Dr Arseniy I. Kuznetsov 
IMRE

National Robotics Programme - Robotics Domain 
Specific (RDS)

MTC Programmatic Funding

The programme co-funds projects with public agencies in Healthcare, Built 
Environment, and Environmental Services to innovate robotic solutions for 
their problem statements.

The initiative seeks to support long term, capability-building and high-
potential projects to further economic outcomes for Singapore.
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 A*STAR team giving back to the society

Engaging  
The Community
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 �CELEBRATING 30 YEARS OF INNOVATION

A*STAR celebrated our 
30th anniversary  
in 2021. Together 
with our partners 
and collaborators, we 
have built a vibrant 
research and innovation 
ecosystem. We recognise 
the importance of 
science, technology 
and innovation for the 
years ahead and we 
will continue to pursue 
innovation and scientific 
excellence to create 
growth and enhance lives. 
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 �BUILDING TIES IN THE COMMUNITY

Community Chest’s Christmas On “A Great Street” 
Light-Up Event

Our Corporate Social Responsibility (CSR) team raised more than $10,000 
for the event. All the proceeds and donations would be channelled to 
support over 100 social service agencies and 200 programmes supported 
by Community Chest in Singapore.

“Adopt A Bag” 
Donation 
Campaign 

As part of SG Cares Giving 
Week, A*STAR’s CSR 
committee and volunteers 
partnered the SG Cares 
Volunteer Centre @ 
Geylang to pack and 
distribute $14,000 worth 
of grocery bags containing 
daily necessities and food 
items for the beneficiaries 
residing in the area.
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Community Chest Awards 2021

We received the Charity Bronze award, which is 
presented to organisations and individuals who 
have donated amounts ranging between S$50,000 
and S$99,999.

Our Aerosols & Airflow team from 
the Institute of Materials Research 
and Engineering and Institute of High 
Performance Computing visited the 
residents of Sunbeam Place @ Singapore 
Children’s Society to teach them how 
to make DIY air purifiers  from easily 
available materials such as plastic bags, 
surgical masks and fan mesh.

Constructing DIY Air 
Purifiers at Singapore 
Children’s Society
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RIE 2025 KPIs A*STAR Achievement 
in FY2021

RIE 2025 
Target

Industry R&D Projects* 1,866 6,500

Industry R&D Spending (S$ mil) 481.5 1,200

Licensing Revenue (S$ mil) 17 24

Number of successful Spin-offs 12 40

Field Weighted Citation Impact 
(FWCI)

1.5 1.5

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

Key 
Performance 
Indicators
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ORGANISATION DETAILS

Board Secretary
Ms Adeline Tung, Director, Planning and Policy Division, 
Joint Planning Hub, A*STAR 

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

Telephone
6826 6174
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