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Impactful Innovations
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From scientific breakthroughs to technological innovations,
PolyU researchers seek to expand human knowledge, tackle global
challenges and make a positive impact on the world around us.
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Innovative research that impacts society

RIFRRIER BRHE

With a strong culture of interdisciplinary research and
innovation, PolyU is committed to opening new pathways
to improve mankind and enhance societal development. In
2019/20, the University's total research funding reached
HKS$3,192 million in support of more than 2,860 ongoing
projects undertaken by more than 800 academic staff and
around 2,850 research personnel.
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Total research funding

MIRERES

HKS 3192

million B&ET

During the year, the University's research endeavours
received a major boost from the Research Impact Fund
administered by the Research Grants Council (RGC), which
operates under the University Grants Committee (UGC).

The Fund seeks to encourage universities in Hong Kong to
conduct collaborative research projects that benefit the wider
community. Five PolyU-led projects were awarded more than
HK$32.6 million from the Fund, representing 45% of both the
projects supported and the funds granted. This achievement
marked the second yearin a row that PolyU gained the most
supportamong Hong Kong's publicly funded universities

in terms of both the number of projects and the level of
funding. These results testify to the University's strengthin
undertaking impactful and translational research projects
that meet society’s needs and improve people's well-being.

In another major funding exercise by the UGC, Professor
Asif Sohail Usmani, Head of the Department of Building
Services Engineering, successfully secured HK$33 million
of funding from the Theme-based Research Scheme for his
project “SureFire: Smart Urban Resilience and Firefighting".
The funding scheme aims to focus academic research
efforts of UGC-funded universities on themes of strategic
importance to the long-term development of Hong Kong.
PolyU is committed to transforming research excellence
into impactfulinnovations through multidisciplinary and
inter-institutional collaborations. Under the funded project,
Professor Usmaniis leading an international team to
conductresearchin fire prediction, prevention and control,
and emergency management.
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Ongoing research projects
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Research breakthroughs #f5EH

1>

2>

A quantum leap forward in computing

Ateam of Chinese researchers led by Professor Tsai Din-
ping, Chair Professor and Head of PolyU's Department

of Electronic and Information Engineering, has become

the firstin the world to make high-dimensional quantum
entangled optical chips that are small and precise enough to
open the way for further advances in quantum computing.
During trial runs, the team was able to obtain a fidelity

rate of nearly 98.4%, which confirmed the feasibility of the
quantum entangled optical chip.

Rapid respiratory pathogen diagnostic system

Dr Terence Lau, Interim Associate Vice President (Innovation
and Technology Development) and Adjunct Professor at the
Department of Applied Biology and Chemical Technology of
PolyU, led a research team that developed the world's most
comprehensive automated multiplex diagnostic system,
which is able to scan for up to 40 infectious respiratory
pathogens, including COVID-19, through a single test with
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results available in just one hour. The project was supported
by The University of Hong Kong and a local biotechnology
company. The user-friendly system can achieve ultra-
sensitive detection and simultaneous differentiation of
various pathogens with extremely high specificity.

Big data in a tiny package

APolyU team led by DrYao Zhongping, of the Department

of Applied Biology and Chemical Technology, and Professor
Francis Lau, of the Department of Electronic and Information
Engineering, has pioneered a solution to store the vast amount
of data generated worldwide. In collaboration with other local
researchers, the team used peptides as a storage medium for the
first time, to provide higher storage density and a longer storage
duration that can last for millions of years. Their study proved
that peptides remained reliable and stable after exposure to a
space environment, demonstrating the potential for this new data
storage method to be used in space exploration. The research
team has received a grant of more than HK$9.7 million from the
Research Impact Fund of the University Grants Committee.
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4>

5>

Antibiotics to combat superbugs

Dr Ma Cong, of the Department of Applied Biology and
Chemical Technology, led a team that has developed a

new class of antibiotic drug candidates with the potential

to become next-generation antibiotics capable of fighting
drug resistant superbugs. The new drug candidates are
more effective at inhibiting bacterial growth than commonly
used antibiotics, but have no toxicity for human cells. The
development won the Global Innovation Award at the
TechConnect World Innovation Conference and Expo 2019.

Novel autophagy modulators to enhance cancer treatment

Professor Zhao Yanxiang, of the Department of Applied
Biology and Chemical Technology, has developed and
patented novel autophagy modulators as potential cancer
therapeutics. Autophagy is an essential metabolic process
that can not only exert anti-cancer effects at the early stage
of tumour formation but can also facilitate chemo resistance

and radiation resistance at the later stage of tumour growth.
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Imaging technology helps coronary heart disease treatment

Dr Lam Kwok-ho, of the Department of Electrical
Engineering, has developed an imaging technology that can
be used in coronary heart disease intervention, particularly
for cardiovascular chronic total occlusion. The technology
will assist surgeons in developing optimal treatment
strategies before surgery and provide real-time guidance
during operations, reducing the procedural time and
increasing the success rate of surgery.
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@ Patents and trademarks granted
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New consultancy projects

FEARIRE

Knowledge translated into solutions

A B ERER A E

PolyU researchers put their research outcomes and
inventions to good use, translating them into solutions with
a positive demonstrable socio-economic impact for society
and industry partners. This practice is reflected in the
patenting activities and licensing agreements, consultancy
work, entrepreneurhsip and start-up activities conducted
throughout the year, as well as technology transfer projects.
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Pioneering diagnostic system to combat COVID-19

PolyU researchers at the Department of Applied Biology
and Chemical Technology developed the world's most
comprehensive automated multiplex diagnostic system,
which is able to scan for up to 40 infectious respiratory
pathogens, including COVID-19, through a single test with
results available in just one hour. The fully-automated system
canachieve ultra-sensitive detection and simultaneous
differentiation of various pathogens with extremely high
specificity. The system overcomes the challenge of frontline
diagnostics in hospitals, clinics and ports through providing
early and accurate detection of pathogens for effective and
efficient disease control and management, preventing the
spread of contagious pathogens.
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Cancer drug granted U.S. FDA Investigational
New Drug Status

Adrug with the potential to treat cancer developed through

a PolyU partnership was granted Investigational New Drug
(IND) status by the U.S. Food and Drug Administration (FDA)
in2019. Researchers from PolyU's Department of Applied
Biology and Chemical Technology and Lo Ka Chung Research
Centre for Natural Anti-Cancer Drug Development, and Avalon
Biomedical (Management) Limited (Avalon Biomedical)
jointly developed research on Pegtomarginase, a PEGylated
genetically modified human arginase (single isomer) that
targets cancer growth and tumour survival by removing

the supply of an amino acid, arginine. Pegtomarginase

was licensed to Avalon PolyTom (HK) Ltd. during its initial
stage of preclinical development. These pre-clinical studies
showed that the single isomer had a predictable and extended
duration of action, depleting arginine to treat cancers. The
novel biomedical PEGylated arginase for cancer treatment
was later sub-licensed to a US NASDAQ-Llisted global
biopharmaceutical company, which further advanced the
biologic product to the clinical stage. In 2019, the FDA gave
approval for the sub-licensee to start clinical trials with
Pegtomarginase for the treatment of patients with advanced
malignancies. The development of the drug has been hailed as
asuccessin translating research into a product that benefits
mankind through an academia-industry partnership.

Over the years, PolyU has been actively conducting
research into drug development, establishing the State
Key Laboratory of Chemical Biology and Drug Discovery in

2010, with the approval of China's Ministry of Science and
Technology. Research achievements include contributing to the
development of the first four drugs in Hong Kong to obtain IND
status from the FDA. These drugs will help in treating cancer.
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9>

10>

9>

System to monitor the structural health of Hong Kong bridge

Experts from the Faculty of Construction and Environment
have been engaged by CCCC Highway Consultants Co.,
Ltd., to develop a Structural Health Monitoring System for
the Cross Bay Link - Tseung Kwan O Bridge. The system
uses more than 700 sensors of 13 different types to monitor
load and the structural response across the 1.8km bridge,
providing real-time online data on the bridge to detect any
changes or signs of degradation.

Impactful solutions for the railway industry

PolyU’'s Department of Civiland Environmental Engineering
and the National Rail Transit Electrification and Automation
Engineering Technology Research Centre (Hong Kong
Branch) were engaged by Sanmen county government to
build a smart transit transportation system and application
platform. The platform will assist the local government

in setting up a professional team to facilitate research

and development and the commercialisation of projects.

In addition, the team will also set up the “Sanmen Rail
Transit Innovation Centre"” to create innovative solutions
and provide support services, and organise seminars and
exchange activities to promote the commercialisation of
smart transit transportation technologies.

Special lens to slow myopia progression in children

Myopia progression is a global problem with sight-threatening
complications. In view of this, PolyU's School of Optometry has
invented a revolutionary method to slow myopia progression
in children based on the natural homeostatic mechanism of
the eye. The aimis to produce a clear image on the retina and

a defocused or blurred image in front of the retina at the same
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time, so that children have clear vision while the progression
of myopia is controlled.

Afteryears of research development, PolyU and her research
collaborator HOYA Corporation (HOYA) jointly invented the
Defocus Incorporated Multiple Segments (DIMS) Spectacle
Lens, and co-owned its technology and patent rights. The
DIMS lens is divided into zones. The central zone is a regular
concave lens for corrected vision at the centre of the retina,
while the rest of the lens is made up of numerous tiny

lenses that focus light slightly in front of the retina to create
peripheral myopic defocus. In doing so, the lens provides clear
vision for the wearer at all viewing distances.

DIMS has been clinically proven to be effective at slowing
down myopic progression by 59% in children in Hong Kong.
It offers an impactful, non-invasive and viable option as

the first line of treatment for myopia control, slowing and
even preventing the development of high myopia, which is
the second most common eye condition that causes visual
impairment and permanent blindness in Asia. DIMS lenses
have gained wide acceptance in the market since its launch
in mid-2018, benefitting hundreds of thousands of myopic
childrenin various countries and regions. The invention
won the Grand Prize (Overall Championship), Grand Award
and Gold Medal with the Congratulations of Jury at the 46th
International Exhibition of Inventions of Geneva; and the 2020
SILMO d'Or Award (Vision) at the prestigious SILMO optical
fairin France.

Tank-top helps youths improve spinal deformity condition

The Institute of Textiles and Clothing has invented a tank-
top featuring a biofeedback system with multiple sensors
to provide back muscle and customised posture training
for patients with adolescent idiopathic scoliosis. The
tank-top can be used with a mobile app that records the
user’'s postures in real time and provides them with instant
feedback. With progressive biofeedback training, users can
learn to maintain an upright torso posture by controlling
their back muscles. The invention can also be used by
athletes and for posture training for the elderly. The award-
winning technology was licensed to Active Biotechnology
(HK) Co. Ltd, a staff-led startup, which has been admitted
to the Incu-Bio Programme of the Hong Kong Science and
Technology Park.
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Supporting entrepreneurship to benefit society
SIREIFRIEMNERUHE

PolyU has put in place a holistic framework to support BRI T —EZEMESR - ISR E
entrepreneurship development among its faculty members, AB -~ BAENRKRWAIERRE » THEE
students and alumni to foster a spirit of “Do Well Do Good" to BlZ RIS NAIERER  SRug -
benefit society. The University offers education, seed grants, RESAB R ERIERRERNE—E
incubation and acceleration to support members of the PolyU — BEERIR1E173B) » BIFRMERE - EFE

community at every stage of their entrepreneural journey. E - BERBRINESIE -

Seed funding for innovative start-ups EFEEXHHIRIEE

(for PolyU students and alumni 2{EFPEABENKE )

PolyU Micro Fund Tech Launchpad Fund
BAMBEE PR EMEE
(early-stage technology start-ups founded by
PolyU students, alumni and professors
HEBEARLE « RRMBBAIRNEARIRMAIEE )

22 160+

start-ups #JEI{E%

(2019/20)

Student Entrepreneurial
Proof-of-Concept Fund

BA AR SRREE T E

(2019/20)

start-ups ¥l
(since inception in 2011)
( B 2011 FERITIUK )

PolyU-supported start-ups
BAZRHNTIRIESE

300+

(70% in active operation EEMRTEIBEEIRAE )

International and Follow-on funding secured
regional awards won BIEES

BISHBERENtEER

200+ HKS430+

million §E#ET

(since inception in 2017)

(B 2017 FARIIAKR)

>

Supporting the commercialisation of research Z#EHF AR E ML

PolyU puts a strong emphasis on promoting the
commercialisation of its impactful research technologies
through start-ups. During the year, nine start-ups were
created by academics/students for this purpose, some

of which secured funding support from PolyU's Tech
Launchpad Fund, which is supported by the Innovation
and Technology Commission of the HKSAR Government's
Technology Start-up Support Scheme for Universities.

The University also helps academics and researchers

carry out market validation on their research technology to
help shape the commercialisation pathway. For example,

the PolyU Lean Launchpad Programme was putin place
with support from industry partners. As of June 2020, the
programme had supported 24 teams, working in the areas of
fashion and wearable technology, health technology, smart
city, Al and big data.

During the year, PolyU and the Shenzhen Government jointly
launched a pilot programme to help the University's doctoral
graduates commercialise their research through funding
support from both parties. Under the programme, six
graduates will conduct their research under the guidance of

academic supervisors, and commercialise it through start-
up ventures with the support of industry mentors.
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Awards for innovations and inventions

Bl E%BR4E1E

PolyU academics and students continuously push back
the frontiers of knowledge and win recognition for their

remarkable achievements.

Researcher
RAFAE

Department

2%

EAREVAET ARG - EEIRE -
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Invention/Project
ZXPR/1EE

Award
4218

Professor Chetwyn Chan
FRERETEIR

Department of Rehabilitation
Sciences

BEaRNER

Research on Key Technologies and
Clinical Application of Integrated
Chinese and Western Medicine for
Post-stroke Rehabilitation

FEZR B TR SRR R B S S BB R
BRIl R B PR R

State Scientificand
Technological Progress Awards
(Second Class Prize)

B R RS2 5 42 — %42

Professor John Xin
IS BEIR

Institute of Textiles and
Clothing

HERRESR

Key Technology of Digitisation
Textile Fabric Colours and its
Industrialisation

A EN BT AR R
EX1E

State Scientificand
Technological Progress Awards
(Second Class Prize)

BN ERAiE S 2~ 5iE

13> Professor Wu Bo
BIRHIE

Department of Land
Surveying and Geo-
informatics

TR RUIEENER

Development of a lunar
topographic mapping and
geomorphological analysis
technique for finding the best
location for Chang'e-4 landing on
the far side of the Moon

WEE B2 R @ FNINIR D A 1Al -
7 VORGSR BEEE AREEEM
B R {EEPERS

Leader of the Year Award

2019 by Sing Tao News
Corporation Limited (Education/
Professions/Technology and
Innovation category)

EBEEM 12019 F4 L EH)
(BB IFE/RERAFER)

14> Professor Yung Kai-leung
BRI

Department of Industrial and
Systems Engineering

THERARIEER

Development of the Camera
Pointing System which enabled
Chang'e-4 to send back stunning
panoramic images of the landing
and rover deployment

e TIEHIEmRA - 98 TR
Musk) EAE B BIRERANEEN
=S8R

Leader of the Year Award

2019 by Sing Tao News
Corporation Limited (Education/
Professions/Technology and
Innovation category)

ESHREE 12019 F4L S0
(BB/EH/BERAIFRER)

The Silicon Valley International Invention Festival F/ & EIFE358ARE 2019
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Researcher Department Invention/Project Award
HRAR BA ZBA/1ER 4218
15> Dr Loo Ka-hong Department of Electronic and Smart Indoor Farming System Grand Award and Gold Medal with
e R Information Engineering Fae NFEIE AL the Congratulations of the Jury
BEFREMNTIRESEAR FRIARE R ATHIF R AR
16> DrJoanne Yip Yiu- Institute of Textiles and Flexible Scoliotic Brace with Gold Medal and Special Merit Award
wan Clothing Shape Memory Alloy Struts S RERE
BREGL HERRES R BT EEERENTEN
(SIS
The 71st International Trade Fair for Ideas, Inventions and New Products 2 71 EEIRFEIE « BERHERE
Researcher Department Invention/Project Award
BHAR B2 EXRA/1ER 3L
17> Professor Guo Hai Department of Civiland Atmospheric Acidic Ultrafine Gold Medal and Special Merit
SR Environmental Engineering Particle Measuring Device Award
IARRBRTIRER KRB BN 7R B 25 EERFHIERE
18> DrLi Lihua Department of Industrial and Object Detection and Distance Gold Medal
FHIZEEL Systems Engineering Measurement Sensor based on S5
T2RAGTRRES Light Field Imaging
BRI UG RIER RS (R R A IR BR
pli=gt R
Mr Gary CM Leung Co-founder and Chief Dolphin-Effective Indoor Gold Medal
SPhBRLEAE Executive Officer of Blue Pin Positioning Service £42

(a PolyU supported start-
up), and PhD student of the
Department of Electronic and
Information Engineering
BEAYAIBZEBLlue PinBi & Al
AR HBE  IBARBFREMTLRZ
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ASM Technology Award 2019 ASM #iZKE

2019 HK4As Students' Award 2019 EEEESHZSNES KIE

Impactful Innovations BIRIES 65

Student Department Invention/Project Award Student Faculty Invention/Project Award
24 B£ BXIA/1AR 8515 245 Bl SXPR/IER 8815
Roy Chow Hung-ming, Department of Mechanical ASME Competition Robot Gold Award 21> Cheng Tsz-yin, Cheung School of Design Meatless Meat Relocation Best of Show and Gold Award
Shin Ji-ho, and Rudra Engineering Development and Vision Based S48 Chi-ho, Ng Wing-ki and spieaps Meatless Meat EB R E 2| BERRESE
Ajay Someshwar kg TR 2 Target Alignment Wong Chun-hei
E8ER ~ &R Rudra P AR BIFASMEREAERETTE BFE  REZ  RAFH
Ajay Someshwar BERAEBEM REER
Cheuk Pui-shing, LiNga-  School of Design Trust Your Bite Merit Award
ching, Or Wai-man and spxieaps BRE
Yip Ka-lam
Global Student Innovation Challenge of the 13th International Convention on SR ~ ZEHEEE ~ FIENY
Rehabilitation Engineering and Assistive Technology REEZM
SR EERFEELERBBMREE ERABERIFMREE, ) A ) )
Alex Lai Chun-hei, Lui School of Design No Absolute Meat, Merit Award
Student Department Invention/Project Award Sliu-sing, Cheur.19 King- AT AR Only Absolute You BRIE
B4 - F SIA/ER 31 ting and Hau Wing-lam BB REBEIG
IREARR ~ BT IREE
19> Chan Wai-dik Ivan, Yan Department of Rehabilitation Snaker Spoon Gold Award AR EW
Oi-wai, Lo Ho-yan, Fung Sciences 243
Tsz-chingand To Hiu-fung  miesammie= Yip Ka-chun School of Design AR Merit Award
PRise ~ BRI ~ RIS BER BEtER EL

BT IER L

Mo Hoi-yi, Wong Hiu-yan,

Department of Rehabilitation
Sciences

Nailed it!

Bronze Award

Chan Mung-ni, Lau Wai- R
man and Chui Tsz-wan AR E
Edlta ~ TR - REE
HEHRIRRE
National Artificial Intelligence Challenge ZEIATEEAE
Student Department Invention/Project Award
24 2% ZIA/1ER 8518
20> Zeng Hui, Yang Xiand Department of Computing Exploring the performance of First Class Award (Al + 4K HDR

Liang Jie
B1E  HRR R

BEFTEEAR

4K high dynamic range (HDR)
standard in terms of image
resolution, details, colour and
dynamic range and designing
business solutions
REV4KSENREEEE (HDR) R4 7E [
BOWE IBWE - @ERBESE
SNESENIGEEEEISES

category)
FAl+4KHDR) #HBI—%542
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the 13th Igerpytiofs
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Witienal Artificial beteTigaros Challisgs





