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Co-General Chairs’ Message

Welcome to BME 2020!

In March 2020, we faced a difficult decision to either cancel or postpone the conference or press ahead in the 

mist of raising COVID-19 cases. At the end, we decided to press ahead and switch the conference to online 

mode. Although the pandemic is still with us, I am pleased to report that we have over 400 registered 

participants, 1 keynote presentation, 3 plenary talks, 24 regular papers and 11 posters from more than 10 

different countries. The selection of submission has not been easy and we are proud to share that we have 

collected high quality scholarly works covering a wide range of topics from management (e.g., health system 

and hospital management, development of smart hospital), to passive protection (e.g., anonymous block chain 

contact tracking, geo-fencing, smart fever screening), to diagnosis (e.g. deep learning technology in diagnosis 

of 2019-nCoV), to patient care (e.g., innovations in ventilator technology and COVID-19 related medical 

products), and active protection  (e.g., vaccine development, antimicrobial technologies). 

As a discipline, biomedical engineers are proud to be able to stand on the front line with medical professionals 

to fight the pandemic. We are particularly pleased to share that our speakers hail from a wide range of 

backgrounds: Hospitals, NGOs, Governments, Industries and Academics. This unfortunate pandemic has 

drawn us together with one common goal to fight and triumph over the COVID-19 pandemic. 

We hope you will be able to take a break from your busy schedule to learn from the leaders of the field. Last 

but not least, stay safe! 

Ir Prof Richard SO
The Hong Kong University of Science & 
Technology

Ir Prof Richard SO
Co-General Chair, BME 2020

Past Chairman of HKIE Biomedical Division 2019/20

Ir Raymond POON 
Co-General Chair, BME 2020

Past Chairman of HKIE Biomedical Division 2017/18

3

Ir Raymond POON
Electrical and Mechanical Services Department



BME 2020 Committee
Conference Chairs of BME 2020

International Technical Committee 

Dr April CHOW 

CUHK Medical Centre

Prof James GOH 

National University of Singapore

Prof Johnson Chih-Chung HUANG 

National Cheng Kung University

Prof CT LIM 

National University of Singapore

Conference Organising Committee

Ir Prof Daniel CHOW, EdUHK

Ir Yorkie CHOW, DH

Ms Martha HAO, Wise Ally

Ir Dr LIN Yuan, HKU

Mr Will LEUNG, EMSD

Ir Dr CK LI, HKAAST

Ir Karon LO, Wise Ally

Ir Stanley SIU, EMSD

Ir Prof Min WANG, HKU

Prof Terence WONG, HKUST

Conference Secretariat of BME 2020

c/o  Mr Will Leung

Email: bme2020hkie@gmail.com

Ir Prof Richard SO, Co-General Chair 

The Hong Kong University of Science & Technology 

Ir Raymond POON, Co-General Chair 

Electrical and Mechanical Services Department
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The Chinese University of Hong Kong

Ir Prof Raymond TONG, Co-Chair on Industry Area 

The Chinese University of Hong Kong

Dr Kannie CHAN, Co-Chair on Clinical Engineering Area 
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The Hong Kong Polytechnic University
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Guests of Honour

Mr Alfred Sit joined the Government as Assistant Electrical and Mechanical Engineer in 1984 and was promoted to Chief Electrical and 

Mechanical Engineer in 2001, to Government Electrical and Mechanical Engineer in 2007, to Deputy Director of Electrical and 

Mechanical Services in 2011. He was Director of Electrical and Mechanical Services and Electrical and Mechanical Services Trading 

Fund General Manager since October 2017. On 22 April 2020, Mr Sit was appointed Secretary for Innovation and Technology.

Mr Sit is an electrical engineer by profession and has over 30 years’ experience in public administration. He is a fellow member of the 

Hong Kong Institution of Engineers. He was the President of the Hong Kong Institution of Facility Management and Chairman of the 

Biomedical Division of the Hong Kong Institution of Engineers.

Mr Sit holds the Associateship in Electrical Engineering from the Hong Kong Polytechnic and a master degree in Business 

Administration from The Chinese University of Hong Kong. He has also attended the Harvard Business School.

Ir Prof PL YUEN is the President of HKIE Session 2020/2021. He is a professional engineer working in the public 

hospital engineering sector in Hong Kong with more than three decades’ experience. He started working in the 

Hong Kong Government’s departments for public hospitals construction, operation and maintenance before 

joining the then-newly established Hospital Authority in the 90s. Currently, as part of the management of the 

Hospital Authority Head Office, he oversees all public hospital engineering facilities and related processes, 

from design and construction through to operation and maintenance. He also leads and supervises 

environmental and energy sustainability initiatives for both new and existing public hospitals, including two 

upcoming major projects for public hospital infrastructure development. He has won the US Association of 

Energy Engineers’ (AEE) “Regional Energy Project of the Year Award” for Asia-Pacific Rim Region for different 

innovative energy-saving and cost-effective projects for three consecutive years.

Ir Alfred SIT Wing Hang, JP
Secretary for Innovation and Technology
The Government of the HKSAR

Ir Prof Pak Leung YUEN
President, HKIE
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Conference Programme

27 FRIDAY
Opening Ceremony & Remarks

Room 1

Room 1

Ir Alfred SIT, Secretary of Innovation and Technology, Government of HKSAR

Plenary Presentation 1

Topic: Trends in HealthTech Innovations Shaping Biomedical Engineering Education

Artificial Intelligence Regulatory Requirements

Moderator: Ir Prof Daniel CHOW

Prof James GOH

Ir Prof Pak Leung YUEN, President, HKIE
Ir Prof Richard SO, Co-General Chair, BME 2020 Conference

President, International Union of Physical and Engineering Sciences in Medicine (IUPESM)

Dr Seil PARK
Assistant Director, Cardiovascular and Imaging Devices 
Division, National Institute of Food and Drug Safety 
Evaluation, Ministry of Food and Drug Safety, South Korea 

Past- President, International Federation on Medical and Biological Engineering (IFMBE)
Professor, Department of Biomedical Engineering, Faculty of Engineering, National University of Singapore and Department of 
Orthopaedic Surgery, Yong Loo Lin School of Medicine, National University of Singapore

09:45 
10:25

AM
AM

10:25 
10:55

AM
AM

Concurrent Session 1.1
11:15 
11:35

AM
AM

Deep Learning Artificial Intelligence Applications in MRI

Dr. Jiadi XU
Associate Professor, Russell H. Morgan Department of 
Radiology and Radiological Science, FM Kirby Research 
Centre, Kennedy Krieger Institute, School of Medicine, Johns 
Hopkins University

Prof Philip CHIU
Associate Dean (External A�airs); Professor, Department of 
Surgery, Faculty of Medicine, The Chinese University of Hong 
Kong

Director, Multi-Scale Medical Robotics Center

Concurrent Session 2.1
11:35 
11:55

AM
AM

Latest Development on Endoluminal Robotic Assisted 
Surgery and Multi-Scale Medical Robotics Center  

Concurrent Session 3.1

Webinar link to be found in Conference website (https://bme2020hkie.wixsite.com/bme2020)

11:55 
12:15

AM
PM

Break
10:55 
11:15

AM
AM

Artificial intelligence and robotics
Moderator: Dr Kannie CHAN  |  Room 1

Disease diagnosis, prevention, monitoring, 
treatment and therapy

Moderator: Ir Prof Raymond TONG  |  Room 2

Concurrent Session 1.2
The Role of Hong Kong Medical Device Industry in terms of 
OBM, ODM, OEM and distribution against COVID-19

Mr Rupert MOK
Secretary General, Hong Kong Medical and Healthcare Device 
Industries Association

Concurrent Session 2.2
A vaccine targeting the RBD of the S protein of SARS-CoV-2 
induces protective immunity

Dr Johnson LAU
Adjunct Professor, Department of Applied Biology and 
Chemical Technology, The Hong Kong Polytechnic University

Concurrent Session 3.2
Investigating the possible role of two-pore channels in SARS 
CoV-2 virus host cell infection using zebrafish as a model 
system 
Prof Andrew L MILLER
Professor, Division of Life Science and State Key Laboratory 
for Molecular Neuroscience, Hong Kong University of 
Science and Technology
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Room 1Plenary Presentation 2

Topic: A sharing of medical device risk management and COVID-19 impact on medical device
Moderator: Ir Bryan SO

12:15 
12:45

PM
PM

Ir Raymond FU
Director and Engineering Manager, Vincent Medical 
Manufacturing Co., Ltd.

Mr Charles CHU
Engineering Supervisor, Vincent Medical 
Manufacturing Co., Ltd.

Room 1Fast Forward Poster Section Presentation 
Moderator: Ir Prof Raymond TONG

12:45 
01:00

PM
PM

P01: A Cloud-based Body Temperature Screening System

Kwong Chiu FUNG
The Hong Kong University of Science and Technology

P04: Rapid temperature screening and suspect tracking in a moving crowd

Jing Wei Nick CHIN
The Hong Kong University of Science and Technology

P05: Verification of Finger Joint Stiffness Estimation Method with Soft Robotic Actuator

Xiangqian SHI
The Chinese University of Hong Kong

P06: Exoskeleton Knee Robot-assisted Gait Training for persons after stroke

Cathy CY LAU
The Chinese University of Hong Kong

P07: A Machine-Learning-Based Predictor for the Multi-Aetiological Knee Osteoarthritis with Clinical Data

Lok Chun CHAN
Department of Biomedical Engineering, The Hong Kong Polytechnic University

P03: Interhemispheric Functional Reorganization and Its Structural Base after BCI-Guided Upper-Limb Training in 
Chronic Stroke

Kai YUAN
The Chinese University of Hong Kong

P08: Determination of optimal way to dendritic cells’ priming with tumor antigens for enhanced cytotoxic activity 
of CIK cells

Assel ISSABEKOVA
National Center For Biotechnology, Nur-Sultan, Kazakhstan

P02: Rapid Histopathological Imaging by Microscopy with Ultraviolet Surface Excitation using Speckle Illumination

Ivy, Hei Man WONG
Translational and Advanced Bioimaging Laboratory, 
Department of Chemical and Biological Engineering, 
Hong Kong University of Science and Technology

Keynote Presentation 1

Lunch Break
01:00
02:45

PM
PM

02:45
03:15

PM
PM

Topic: COVID-19 from local to global
Prof Paul KS CHAN
Clinical Professor and Chairman of the Department of Microbiology  |  Deputy Director of the Stanley Ho Centre for Emerging 
Infectious Diseases, Faculty of Medicine, The Chinese University of Hong Kong

Room 1
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Topic: Healthcare Infrastructure Resilience in time of Pandemics
Mr Chee Keong LIM
Healthcare Solution Architect - East Asia & Japan Zone
Schneider Electric

Room 1
04:30
05:00

PM
PM

03:15 
03:35

PM
PM

03:35 
03:55

PM
PM

03:55 
04:15

PM
PM

Concurrent Session 4.1
Smart antimicrobial technologies for a healthy environment 
Prof King Lun YEUNG
Professor, Department of Chemical and Biological 
Engineering, Division of Environment and Sustainability, The 
Hong Kong University of Science and Technology

Concurrent Session 5.1
Restoring Public Confidence Back to Normal
Dr. CH WONG
Director of Science of Avalon Steritech

Concurrent Session 6.1
Healthcare Innovations on Medical Face Masks & 
Respirators 

Mr Kevin ORR
Group Vice President & CIO, Winner Medical Group

Break

Plenary Presentation 3
Moderator: Ir Karon LO

04:15
04:30

PM
PM

Disinfection and personal protective 
equipment

Moderator: Ir Bryan SO  |  Room 1

Research, development and management of 
medical devices

Moderator: Ir Stanley SIU  |  Room 2

Concurrent Session 4.2
Rapid Automated Multiplex Diagnostic System for Testing 
Infectious Respiratory Diseases

Prof Terence LAU
Interim Associate Vice President (Innovation and Technology 
Development) | Director of Innovation and Technology 
Development, The Hong Kong Polytechnic University

Concurrent Session 5.2
Design and development of a ventilator for low resource 
countries
Ir Dr Anthony CHAN
Program Head, Biomedical Engineering Technology Program, 
British Columbia Institute of Technology Canada

Concurrent Session 6.2
Transdermal delivery of Receptor-Binding Domain of 
SARS-CoV-2 Spike protein with dissolvable microneedle 
skin patch
Prof Chenjie XU
Associate Professor, Department of Biomedical Engineering, 
City University of Hong Kong

Closing Remark
Room 1

Ir Raymond POON, Co-General Chair, BME 2020 Conference 

05:00
05:15

PM
PM
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28 SATURDAY

Development of Singapore’s National Centre for Infectious 
Diseases (NCID)

Concurrent Session 7.1
Innovation, the Smart Hospital and COVID 19

Concurrent Session 7.2
09:30
09:50

AM
AM

Evidence-Based Maintenance of Medical Equipment

Dr Binseng WANG
Vice President, Program Management, Sodexo Health 
Technology Management

Mr Eric WOO
Regional Director, Asia Paci�c, ECRI 

Concurrent Session 8.1
Post-pandemic Travel with a Blockchain Immunity Passport
Mr Eric CHAN

Concurrent Session 8.2
09:50
10:10

AM
AM

Management of Medical Devices in Clinical Setting in 
Combatting Infectious Diseases

Concurrent Session 9.1

Prof Gary CHAN
Professor, Department of Computer Science and Engineering, 
The Hong Kong University of Science and Technology

IoT Geofencing and Contact Tracing to Fight 
Against Covid-19

Concurrent Session 9.2
10:10
10:30

AM
AM

Break
10:30 
10:45

AM
AM

Healthcare system and infrastructure
Moderator: Prof Terence WONG  |  Room 1 Moderator: Dr Thomas LEE  |  Room 2

Healthcare data management

Mr Kevin CAI
Chief Information O�cer, Hospital Authority 

Chief Architect of Open Platform, WeBank

Mr Stephen LOH
Chief Development O�cer, Tan Tock Seng Hospital, 
Singapore

Guiding COVID-19 vaccine design using genetic data 
analysis

Concurrent Session 10.1
10:45
11:05

AM
AM

AI Diagnostic System for COVID-19 Pneumonia

Prof Kang ZHANG
Faculty of Medicine, Macau University of Science and 
Technology

Ms Junchen LIAO
Ph.D. candidate, Department of biomedical engineering, City 
University of Hong Kong

Concurrent Session 11.1
11:05
11:25

AM
AM

Closed-loop inertial microfluidics for deformability-based 
sorting under continuous flow

Concurrent Session 12.1
11:25
11:45

AM
AM

In-vitro diagnostics and rapid screening
Moderator: Prof Terence WONG  |  Room 1 Moderator: Ir Dr Yuan LIN  |  Room 2

Precision healthcare

Concurrent Session 10.2
Phylogeny and Transmission tracing of SARS-CoV-2 
in Hong Kong
Dr Gilman SIU
Associate Professor Department of Health Technology and 
Informatics, The Hong Kong Polytechnic University

Concurrent Session 11.2
Wearable device supporting smart social distancing in hostel
Mr Yiu Chau TAM
Master of Philosophy Student, Department of Biomedical 
Engineering, The Hong Kong Polytechnic University

Concurrent Session 12.2
Automated analysis of COVID-19 from CT images via 
Semi-supervised Deep Learning
Dr Huang-Jing LIN
Director of Research & Development, Imsight Medical 
Technology Co. Ltd

Prof Matthew MCKAY
Professor, Department of Electronic & Computer Engineering 
| Department of Chemical & Biological Engineering, The 
Hong Kong University of Science and Technology

Closing Remark Room 1
Ir Prof Raymond TONG, BME 2020 Conference Co-Chair on Industry Area

11:45
11:50

AM
AM
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Keynote &
Plenary
Speakers



Keynote Speaker

Professor Paul Chan is Clinical Professor and Chairman of the Department of Microbiology, Deputy Director of 

the Stanley Ho Centre for Emerging Infectious Diseases, and Associate Director of the Centre for Gut 

Microbiota Research, Faculty of Medicine, The Chinese University of Hong Kong. He is also Honorary 

Consultant in Microbiology for the New Territories East Cluster Hospitals of Hong Kong Hospital Authority. 

Professor Chan is a renowned clinical virologist with special interest in tumour virology, human respiratory 

viruses and microbiome. He serves many key professional bodies in Hong Kong, including as Chairman of 

Scientific Committee on Vector-borne Disease of the Centre for Health Protection, Chairman of Grant Review 

Board of the Medical and Health Research Fund, and Chief Examiner of Clinical Microbiology and Infection of 

the Hong Kong College of Pathologists. Professor Chan is also a partner of the Global Outbreak Alert and 

Response Network. He is Editor-in-Chief of the Journal of Virological Methods. Professor Chan has published 

14 book chapters and more than 385 scientific papers, and attained an H-index of 66.

URL: http://www.cuhk.edu.hk/med/mic/People/Paul.html

ORCID:  http://orcid.org/0000-0002-6360-4608

ResearcherID:  http://www.researcherid.com/rid/J-9360-2013

Prof Paul KS CHAN
MBBS MSc(Virology) MD FRCPath FHKCPath FHKAM

Chairman, Department of Microbiology, 
Faculty of Medicine, The Chinese University of Hong Kong
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Abstract:

This talk presents the detailed epidemiological features of the first two waves of COVID-19 outbreaks with a 

total of 1038 cases experienced in Hong Kong, an international city in proximity to the first epicentre of 

COVID-19. Up to 25 April 2020, the incidence and mortality of COVID-19 in Hong Kong (135.5 and 0.5 per 

1,000,000 population) was still amongst the lowest in the world. Aggressive escalation of border control was 

an important containment measure correlated with reductions in case reproductive numbers from 1.35 to 0.57 

and 0.92 to 0.18, and an estimated aversions of 450 and 1,650 local infections during the first and second wave, 

respectively. Super-spreading events were rare, whereas small clusters were mainly family gatherings in the 

first wave, or youngster leisure activities in the second wave. Male gender of all age groups was associated with 

higher incidence, and men were more likely to have longer delay in diagnosis. Large-scale testing was a key to 

successful containment. The various options of self-collect specimens have their pros and cons, and a 

combination may be needed according to the target group and laboratory method being applied. As the 

pandemic is progressing, the culprit virus SARS-CoV-2 keeps evolving. A new lineage carrying a signature 

mutation over the surface protein, D614G, started to displace other older lineages in March 2020. The global 

spread of this new variant seems correlate with containment capacity of the country and could associate with 

higher transmissibility and severity.

COVID-19: FROM LOCAL TO GLOBAL
Keynote Presentation

Room 1  |  02:45 PM to 03:15 PM  |  27 November 2020
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Plenary Speaker

Prof James GOH obtained his BSc (1st Class Honors) in Mechanical Engineering (1978) as well as PhD in 

Bioengineering (1982) from the University of Strathclyde, Glasgow, UK. He is currently Professor and Head, 

Department of Biomedical Engineering, Faculty of Engineering, National University of Singapore (NUS) and 

holds a joint appointment as Research Professor in the Department of Orthopaedic Surgery, Yong Loo Lin 

School of Medicine, NUS. Prof Goh is on several national as well as international committees. He is the 

President of the International Union of Physical and Engineering Sciences in Medicine (IUPESM) as well as the 

Past-President of the International Federation of Medical and Biological Engineering (IFMBE) and the President 

of the Biomedical Engineering Society (Singapore). He is Fellow of the Institute of Engineers, Singapore (IES) 

and chairs IES’ Technical Committee on Biomedical Engineering. He is also a Fellow of the American Institute 

of Medical and Biological Engineering (AIMBE) as well as Fellow of the ASEAN Academy of Engineering and 

Technology (AAET). He chairs the Science and Technology Advisory Board of the Singapore Sports Institute. 

He is a member of the Biomedical and Health Standards Committee (BHSC) and chairs its Technical 

Committee on Medical Devices. Prof Goh has been actively involved in organizing international conferences 

and had served on numerous International Advisory Boards and Scientific Committees. He chaired the World 

Congress of Biomechanics (2010), TERMIS-AP (2011) and ICBME (2015). Prof Goh has a strong research 

interest in musculoskeletal research and actively promotes the field of biomedical engineering. He has given 

numerous invited talks at international and regional conferences.  He has published well over 150 international 

peer review journal papers, more than 500 conference papers and 12 book chapters.

Prof James GOH
President, International Union of Physical and Engineering Sciences in Medicine (IUPESM)
Past- President, International Federation on Medical and Biological Engineering (IFMBE)
Department of Biomedical Engineering, Faculty of Engineering, National University of Singapore
Department of Orthopaedic Surgery, Yong Loo Lin School of Medicine, National University of Singapore
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Abstract:

Biomedical Engineering (BME) is one of the fastest growing disciplines in the past few decades. It has 

contributed tremendously to the medical field. However, healthcare industries landscape is changing rapidly 

due to multiple factors, ie healthcare economics leading to reformation in the healthcare system, major trends 

in public health, continuing advances in our understanding of human biology that has the potential impact on 

medical practice and the development of new innovative technologies for effective and precise diagnosis, 

treatment and monitoring. With advances in technology, in particular the development wearables, data 

analytics, IoT, artificial intelligence and coupled with industry 4.0, the future of medicine would be very 

different. The proliferation of health centric devices and digital health will certainly give rise to connected 

health with increased fitness awareness. Aside from the digital revolution, multi-scale bioengineering 

approaches are also making impact in healthcare and medicine. As such the field of medical and biological 

engineering can play a huge role in scientific innovation and translating invention to practice, so as to enhance 

the healthcare interventions. Therefore, while it is important for BME undergraduate degree program to 

produce engineers with a strong foundation in the relevant engineering, sciences and technology, it is perhaps 

as important to emphasize innovation, enterprise and leadership in the BME curriculum. Future BME program 

will need to have a high degree of flexibility that can provide a wide diversity of educational experiences. By 

providing graduates with a combination of broad-based fundamentals and specialized knowledge, the BME 

program strives to graduate versatile biomedical engineers that would be best positioned to lead and be an 

integral part of the BME industries. This can be facilitated by utilizing effective an efficient pedagogical 

approach in our teaching. BME program needs to address and respond to the rapid changes in technologies 

and ensuring our graduate remain relevant to the industry. Therefore, students need skills to understand 

complex issues of biomedicine and to develop and implement of advanced technological applications to these 

problems. BME program should provide opportunity for students to develop their marketability to employers, 

ie through internships, overseas exchange programs, and involvement in leadership-type activities. BME 

curriculum must be designed and developed with biomedical innovation in mind, that ensures relevance to the 

industry.

Trends in HealthTech Innovations Shaping 
Biomedical Engineering Education 

Plenary Presentation 1

Room 1  |  10:25 AM to 10:55 AM  |  27 November 2020
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Plenary Speakers

Ir. Raymond Fu obtained a bachelor’s degree in Engineering from the University of Hong Kong in 1997 and a 

master’s degree in Business Administration from the Hong Kong Polytechnic University in 2009. He currently 

serves as the Vice President of Engineering of Vincent Medical Manufacturing Co., Ltd. and is primarily 

responsible for overseeing the R&D and initiating product development through integrating technologies and 

techniques. 

Mr Charles CHU
Engineering Supervisor
Vincent Medical Manufacturing Co., Ltd.

Ir Raymond FU

Mr. Charles Chu completed his Bachelor of Engineering in Medical Engineering from the University of Hong 

Kong in 2006. He currently serves as the Engineering Supervisor of Vincent Medical Manufacturing Co., Ltd., 

and handles various medical device development and manufacturing projects of the company.

Director and Engineering Manager
Vincent Medical Manufacturing Co., Ltd.
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Abstract:

Use of a medical device entails some degree of risk to patient, operator, other persons, other equipment and 

the environment, and can have impact on medical practitioners, the organizations providing healthcare, 

governments, industry, patients and members of the public. There is a ISO14971 standard published to guide 

medical device manufacturer to establish a process for managing risks, which consists of identify hazards 

associated with a medical device, estimate and evaluate the risks of the hazards, control the risks and monitor 

the effectiveness of the controls. The presentation aims to give an overview of the ISO14971 risk management 

process and discuss the impact of COVID-19 on medical devices.

A sharing of medical device risk management 
and COVID-19 impact on medical device

Plenary Presentation 2

Room 1  |  12:15 PM to 12:45 PM  |  27 November 2020
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Plenary Speaker

Chee Keong LIM is a Solution Architect in healthcare and responsible for the East Asia and Japan region. His 

role is to enable the business to fully understand and meet the needs of the modern healthcare environment by 

developing the most appropriate and beneficial technology solutions for healthcare organizations across a 

broad portfolio of technologies and services. He brings over 20 years of experience in the controls industry and 

has been involved in many complex projects involving the design and operations of medical facilities, 

laboratory and clean room applications. CK has used this knowledge to develop innovative solutions and 

engineering standards for Schneider Electric’s healthcare offer.

Mr Chee Keong LIM

Abstract:

Resilience acknowledges that massive disruptions can and will happen – in future, climate disruption will likely 

compound other shocks like pandemics – and it is essential that core systems have the capacity for recovery 

and adaptation to ensure their survival, and even take advantage of new or revealed opportunities following the 

crises to improve the system through broader systemic changes.  The new approach to resilience will focus on 

the ability of a system to anticipate, absorb, recover from, and adapt to a wide array of systemic threats.

Plenary Presentation 3

Healthcare Infrastructure Resilience 
in time of Pandemics
Room 1  |  04:30 PM to 05:00 PM  |  27 November 2020

Healthcare Solution Architect - East Asia & Japan Zone
Schneider Electric
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Invited Speaker

Dr Seil PARK

Education

Ph.D. degree in Electrical engineering, specializing in plasma-bio display and earned his master's in electric 

engineering and bachelor's degree(BS) in electronic communication engineering.

Experience

He served AHWP as an AHWP Executive Deputy Secretary General for 3 years(2015-2017), and now has a role 

for Chair on AHWP WG1 which is General Medical Device(pre-market approval) for three years(2018-2020). 

He is an experienced engineer for 18 years. He has an advanced knowledge and also participated in 

standardization as a project leader for 4 years. Prior to working in Korea MFDS, he worked in one of testing 

laboratories in Korea as a senior researcher, in charge of various assignments related to international standards.

Publications

Many Guidelines related to Medical Device technical documents.

Assistant Director, Cardiovascular and Imaging Devices Division, 
National Institute of Food and Drug Safety Evaluation, 
Ministry of Food and Drug Safety, South Korea 

Arti�cial Intelligence Regulatory Requirements 
Concurrent Session 1.1  |  Room 1  |  11:15 AM to 11:35 AM  |  27 November 2020

19



Invited Speaker

Rupert Mok graduated in the Master of BioMedical Engineering at University of New South Wales, Australia in 1984 and has developed 

his career in the field of medical devices with various roles as service engineer, sales & marketing executive, general manager and 

regional marketing manager in Asia Pacific for multinational companies.

His specialty is in cardiology with experience in diagnostic and monitoring equipment, ultrasound scanners, heart-lung machine for 

open heart surgery, vascular balloons & stents in percutaneous coronary intervention (PCI) and implantable pacemakers and 

defibrillators. 

Rupert participated in pacemaker implants operations in catherization theatre and follow up clinics. He interacted with doctors and 

patients to optimize the functions of pacemakers. 

Rupert introduced remote monitoring (Cloud based) of heart failure patients with implantable defibrillators in Grantham Hospital and 

other Asia countries in 2011-2012. 

Currently, Rupert focuses to contribute to the medical device industry and hold the following positions

- Vincent Medical Holdings Limited: Independent Non-Executive Director

- Innovation and Technology Commission: Member of the Innovation and Technology Fund (ITF) Research Project Assessment 

 Panel (Biotechnology) and Enterprise Support Scheme (ESS) Assessment Panel Assessor 

- Hong Kong Medical and Healthcare Devices Industry Association: Secretary General and Executive Board Member

- Hong Kong University of Science and Technology: Industrial Advisor on Undergraduate Program in BioEngineering

Based on Rupert’s research, he presented 

Topic “Development of Healthcare & Medical IOT Ecosystem during and after COVID-19” in

- Cloud Expo Asia 2020- IOTA & HKMHDIA Seminar

Topic “The Smart Wearable Medical Devices- Clinical Applications and Challenges” in various occasions including

- Ophthalmology Futures Forum

- Smart City by Hong Kong Productivity Council

- Engineering Medical Innovation (EMedI) Summit: Medicine for the Future 2016, The Chinese University of Hong Kong

Mr Rupert MOK
Secretary General
Hong Kong Medical and Healthcare Device Industries Association
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Abstract:

Facing the COVID-19 pandemics, the medical device industry plays an important role to provide relevant 

products to the medical professions as well as the general public for the purposes of diagnosis, screening, 

quarantine, monitoring, treatment and prevention of the pandemics as soon as possible, such that the spread 

of disease can be minimised and the infected patients can be treated effectively. In this presentation, we select 

a few medical devices and healthcare related companies from Hong Kong and overseas which develop or 

enhance their products to suit this immediate need. Finally, we highlighted the attributes of mobile health and 

the challenges on developing mobile health medical devices.

The Role of Hong Kong Medical Device Industry in terms of 
OBM, ODM, OEM and distribution against COVID-19

Concurrent Session 1.2  |  Room 2  |  11:15 AM to 11:35 AM  |  27 November 2020
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Invited Speaker

Jiadi Xu, Ph.D., is an Assistant Professor at the Radiology Department, Johns Hopkins University as well as one 

MRI manager at Kennedy Krieger Institute. Dr. Xu received his PhD from the University of Manitoba, Canada, 

and completed a post-doctoral fellowship at the University of Michigan. He is a MR physicist who has been 

working in the MRI technical development and their applications in stroke, tumor and neurodegenerative 

diseases. He has published over 100 preferred papers at many well-known journals, such as Science, Nature 

Communications, Science Advances, Neuroimage, and so on. His publications have been cited more than 

4800 times with a H-index of 35. He has received continues research funds from both National Institute of 

Health (NIH) and Department of Defense (DOD). 

Abstract:

Deep learning artificial intelligence has emerged as the most potent technologies, that is transitioning the 

landscape of almost all engineering fields including magnetic resonance imaging (MRI). In this presentation, I 

would like to demonstrate the applications of deep learning technologies in several medical imaging areas such 

as disease detection, imaging reconstruction, and image synthesis. Particularly, I will introduce one novel 

sensitivity-enhancement MRI approach, chemical exchange saturation transfer (CEST) MRI for non-invasive 

mapping of energy metabolites such as creatine and phosphocreatine in the brain and muscle. How we will 

explore the artificial neural network approach to overcome many challenges of implementing the new 

technique on clinical MRI scanners. At last, the possible applications of MRI in fighting with the recent 

COVID-19 pandemic will be discussed.

Dr. Jiadi XU
Assistant Professor, Russell H. Morgan Department of Radiology and Radiological Science 
FM Kirby Research Centre, Kennedy Krieger Institute 
School of Medicine, Johns Hopkins University

Concurrent Session 2.1  |  Room 1  |  11:35 AM to 11:55 AM  |  27 November 2020
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Invited Speaker

Dr LAU graduated from the Medical Faculty in the University of Hong Kong in 1984 and joined the University 

Medical Unit of the University of Hong Kong for Internal Medicine, Gastroenterology, and Hepatology training. 

He received MRCP in 1987 and received Croucher Foundation Fellowship to study Viral Hepatitis and Liver 

Transplantation at King's College London. Dr. LAU joined the faculty in the King's College London and later 

obtained in MD from the University of Hong Kong in 1992. In 1992, Dr LAU joined the faculty in the University 

of Florida and helped established one of the top Liver Transplantation programs in the US. He was also 

supported by National Institute of Health (NIH) for his research related to the pathogenesis of Hepatitis C and 

Dr LAU was also listed as a trainer on a number of the NIH training grants. He was also named the American 

Liver Foundation Hans Popper Liver Scholar and also an Investigator of the Glaxo Institute of Digestive Health. 

Dr LAU was also members of the editorial board of a number of scientific journals. In 1997, Dr LAU left 

academia and joined the pharmaceutical/biotechnology industry. Dr LAU was elected FRCP in 2004. Dr LAU 

has more than 250 scientific publications and editorials/reviews/chapters in peer reviewed scientific journals 

and has edited two books. Currently, Dr LAU is also an Adjunct Professor of the University of Hong Kong and 

Hong Kong Polytechnic University.

From the business side, Dr LAU is a successful pharmaceutical executive who has had extensive leadership 

experience in both scientific and business management. He has served as the Chairman of the Board of 

Athenex since its inception and assumed the role of CEO in 2011. Prior to Athenex, he launched the second 

largest biotech IPO in US history (USD 300 million) as Chairman and CEO of Ribapharm (NYSE). Prior, he 

served as the Head of Worldwide Research and Development for ICN Pharmaceuticals (NYSE) and the Senior 

Director of Antiviral Therapy at Schering-Plough.  Lau was also recognized in 2010 as an Honoree for being an 

Asian American Visionary in the field of Pharmaceutical and Biotechnology by the Asia Society Southern 

California Chapter and also received Congressional, California Legislative Assembly, and the City of Los 

Angeles in the same year. 

Dr Johnson LAU
Adjunct Professor
Department of Applied Biology and Chemical Technology 
The Hong Kong Polytechnic University
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Abstract:

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causes a respiratory disease called 

coronavirus disease 2019 (COVID-19), the spread of which has led to a pandemic. An effective preventive 

vaccine against this virus is urgently needed. As an essential step during infection, SARS-CoV-2 uses the 

receptor-binding domain (RBD) of the spike protein to engage with the receptor angiotensin-converting 

enzyme 2 (ACE2) on host cells. Here we show that a recombinant vaccine that comprises residues 319–545 of 

the RBD of the spike protein induces a potent functional antibody response in immunized mice, rabbits and 

non-human primates (Macaca mulatta) as early as 7 or 14 days after the injection of a single vaccine dose. The 

sera from the immunized animals blocked the binding of the RBD to ACE2, which is expressed on the cell 

surface, and neutralized infection with a SARS-CoV-2 pseudovirus and live SARS-CoV-2 in vitro. Notably, 

vaccination also provided protection in non-human primates to an in vivo challenge with SARS-CoV-2. We 

found increased levels of RBD-specific antibodies in the sera of patients with COVID-19. We show that several 

immune pathways and CD4 T lymphocytes are involved in the induction of the vaccine antibody response. Our 

findings highlight the importance of the RBD domain in the design of SARS-CoV-2 vaccines and provide a 

rationale for the development of a protective vaccine through the induction of antibodies against the RBD 

domain.

A vaccine targeting the RBD of the S protein of SARS-CoV-2 
induces protective immunity
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Philip Chiu is currently Professor of Division of Upper GI and Metabolic Surgery, Department of Surgery, 

Director of Multi-Scale Medical Robotics Center, Director of Endoscopy Center, Institute of Digestive Disease; 

Director of CUHK Jockey Club Minimal Invasive Surgical Skills Center; Director of CUHK Chow Yuk Ho 

Technology Center for Innovative Medicine and Associate Dean (External Affairs), Faculty of Medicine, 

Chinese University of Hong Kong. Professor Chiu graduated from Faculty of Medicine, Chinese University of 

Hong Kong in 1994 with two scholarships. He became a fellow of the Royal College of Surgeons of Edinburgh, 

Hong Kong Academy of Medicine in 2001 and received his Doctor of Medicine at CUHK in 2009. Prof. Chiu is 

first to perform endoscopic submucosal dissection (ESD) for treatment of early GI cancers in Hong Kong in 

2004. In 2010, he performed first Per-oral Endoscopic Myotomy (P.O.E.M.) in Hong Kong as well as pioneering 

World first robotic gastric ESD in 2011. His research interests include esophageal cancer management, 

minimally invasive and robotic esophagectomy, novel endoscopic technologies for diagnosis of early GI 

cancers, endoscopic surgery as well as robotics for endoluminal surgery. He has published more than 200 peer 

reviewed manuscripts and 6 book chapters. He received numerous prestigious awards including State 

Scientific Technology and Progress Award from People’s Republic of China in 2007, 2nd class award in 

Technological Advancement, Ministry of Education of the People’s Republic of China in 2011. His research on 

POEM was awarded best of DDW 2011 and first prize of ASGE world cup of endoscopy 2012. He was selected 

as Asia Pacific Digestive Week JGHF Emerging Leader Lectureship in 2016 and Global Outstanding Chinese 

Youth 2016. He received the Gold Medal with Congratulations from Jury, 47th International Exhibitions of 

Inventions of Geneva in 2019 and Spirit of Hong Kong Award on Innovation in 2020. He is currently co-editor 

of Endoscopy and subject editor for Surgical Endoscopy. 

Invited Speaker

Prof Philip CHIU
Associate Dean (External A�airs); Professor
Department of Surgery, Faculty of Medicine, The Chinese University of Hong Kong
Director, Multi-Scale Medical Robotics Center

Latest Development on Endoluminal Robotic Assisted Surgery 
and Multi-Scale Medical Robotics Center  
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Invited Speaker

Education

1983-1986 Ph.D.: "Electrical Control of Root Development", with Prof. J.A. Raven, FRS, FRSE, University of Dundee, Dundee, 

  Scotland, UK

1982-1983 Britannia Royal Naval College, Dartmouth, South Devon, England, UK. Royal Navy Direct Graduate University 

  Entrant. Rank: Acting Sub-Lieutenant

1978-1982 B.Sc. (Hons.) 1st Class, Botany, University of Dundee, Dundee, Scotland, UK

Research and Professional Experience

2010-Present         Professor  Division of Life Science and State Key Laboratory for Molecular Neuroscience, HKUST

2006-2010 Professor  Department of Biology, HKUST

2000-2006 Associate Professor Department of Biology, HKUST

1995-2000 Assistant Professor Department of Biology, HKUST

1992-1995 Principal Investigator Marine Biological Laboratory (MBL), Woods Hole, MA 02543, USA.

1991-1995 Assistant Scientist  MBL, Woods Hole, MA 02543, USA

1988-1991 Post Doctoral position In the laboratory of Dr. Lionel F. Jaffe at the MBL, Woods Hole, MA 02543, USA

1986-1988 Post Doctoral position In the laboratory of Prof. Neil Gow, FRSE, in the Department of Cell and Molecular 

     Biology, Marischal College, University of Aberdeen, Scotland, UK

Adjunct Appointments

2011-2014         Adjunct Senior Scientist MBL, Woods Hole, MA 02543, USA

2014-2019 Adjunct Senior Scientist Eugene Bell Center for Regenerative Biology and Tissue Engineering,

     MBL, Woods Hole, MA 02543, USA

2015-2017 Honorary Professor Marine Science Centre, North Atlantic Fisheries College, University of the Highlands 

     and Islands, Shetland Isles, ZE1 0UN, Scotland, UK

Prof. Andrew L. MILLER
Professor
Division of Life Science and State Key Laboratory for Molecular Neuroscience
Hong Kong University of Science and Technology
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Abstract:

We have begun to investigate whether members of a new pleiotropic cation family, known as two-pore 

channels (TPCs), which are found in membranes of the endolysosomal system, play any role in the regulation 

of SARS CoV-2 virus host-cell infection, as they have been recently reported to do with the Ebola and 

MERS-CoV viruses. If this is the case, then TPCs might prove to be a possible target for drug treatment and/or 

therapeutic intervention to limit SARS CoV-2 infection. We are making use of zebrafish (Danio rerio) as our 

experimental system because this is an in vivo, genetically amenable, inexpensive vertebrate model, which has 

previously been used to study viral infections among a wide range of disorders and diseases. In this regard, we 

will make use of 5-day old zebrafish larvae in a high-throughput system for screening novel TCM-derived and 

synthetically developed TPC antagonists. We will also explore the re-purposing of currently available drugs 

that may have an efficacious effect via attenuation of TPC- associated signaling pathways. Thus, we will infect 

zebrafish larvae with a SARS CoV-2 pseudovirus that expresses a luciferase reporter gene. This will be used as 

an in vivo platform to support a proposed link between TPC-mediated signaling, SARS CoV-2 host-cell entry 

and endolysosomal-translocation. We plan to focus our attention on infection of the zebrafish swim bladder as 

this air-filled organ has phylogenetic links with the terrestrial tetrapod lung. Our preliminary data indicate that 

two isoforms of TPCs are expressed swim bladder epithelial tissue. To help in our investigation, we have 

already established lines of fish where TPCs have been knocked-out using CRISPR-Cas9-mediated gene 

editing and developed morpholino oligomers to knock-down TPC activity. Should a link between TPCs and 

SARS CoV-2 host-cell infection be established, we will then utilize the zebrafish platform to initiate a search for 

novel compounds and re-purposed drugs that attenuate TPC activity in an in vivo system. This might help in 

the identification of novel pharmacological approaches to moderate the spread of Covid-19. In summary, we 

expect to: (1) Identify TPCs as a new molecular target for therapeutic intervention with respect to SARS CoV-2 

infection; (2) Help establish the zebrafish as a complementary model to study viral infection; and (3) Identify 

novel TPC-targeted compounds and repurpose existing drug candidates to attenuate the spread of Covid-19. 

This work is funded by the Hong Kong Health and Medical Research Fund award: HMRF20SC07.

Investigating the possible role of two-pore channels in SARS 
CoV-2 virus host cell infection using zebra�sh as a model system 
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Invited Speaker

Professor King Lun Yueng is a Professor of the Department of Chemical and Biological Engineering and Division of Environment and 

Sustainability at The Hong Kong University of Science and Technology. He obtained his Ph.D. in Chemical Engineering from the 

University of Notre Dame.

He is the Director of the HKUST-CIL Joint Laboratory of Innovative Environmental Health Technologies, the HKUST ENVF-INA/LMA 

Joint Laboratory of Environment, and the France-HKUST Innovation Hub. He was the Associate Dean of the School of Engineering and 

Director of the Technology Leadership and Entrepreneurship Program (2014-2018).

He is a recipent of the 2020 Chief Executive’s Commendation for Community Service for the Outstanding Contribution to the Fight 

Against COVID-19. The 2018 Gold Medal in the 36th International Exhibition of Inventions in Geneva and the 2015 Google Solve for X 

Moonshot.

Abstract:

Airborne respiratory diseases cause some of the most devastating epidemics and pandemics of the last 

century. Today, the world is in the grip of COVID-19 pandemic, with more than 58 million people infected with 

the disease and close to 1.4 million hospitalized deaths since it was declared a pandemic by the World Health 

Organization. Besides its human toll, the economic cost of the pandemic is staggering with an estimated cost 

upward of US$8 to US$16 trillion. There is an urgency to develop new and effective technologies to mitigate 

the spread of COVID-19 and other infectious respiratory diseases. New technologies that address the spread 

of pathogens by aerosols, droplets, and fomites are addressed using a new generation of smart antimicrobials 

that response to contamination by rapid disinfection attacking different biological compartments of the 

microorganisms along different inactivation pathways. This approach also prevents microbial tolerance and 

resistance.

Prof King Lun YEUNG
Professor, Department of Chemical and Biological Engineering
Division of Environment and Sustainability
The Hong Kong University of Science and Technology

Smart antimicrobial technologies for a healthy environment
Concurrent Session 4.1  |  Room 1  |  03:15 PM to 03:35 PM  |  27 November 2020

28



Invited Speaker

Prof. Terence Lau is the Interim Associate Vice President (Innovation and Technology Development) and 

Adjunct Professor at the Department of Applied Biology and Chemical Technology at PolyU, where he 

promotes high-impact research and their translation and application through bridging the gap in technology 

readiness between academic inventions and real life applications. He has been serving a number of 

Governmental and organizational committees such as Expert Committee on Antimicrobial Resistance, Small 

and Medium Enterprise Committee, Enterprise Support Scheme of HKSAR Government and also National 

Committee on Biometrology of China. He is appointed Senior Advisor of a food safety project in China led by 

the United Nations Office for Project Services, Advisor of Infectious Disease Centre of Peking University, 

Adjunct Investigator of Jilin Academy of Agricultural Science. 

Prof. Lau has dedicated over 20 years in the development and commercialization of innovative technological 

products especially in the area of testing and molecular diagnostics. He started his career in a renowned 

Swiss-based multinational company, and was then involved in setting up biotechnology companies offering 

innovative products and services for clinical, food and veterinary applications in relevant industries. He directed 

the first laboratory in Asia to obtain ISO 17025 accreditation for qualitative and quantitative genetically 

modified organism (GMO) analysis in the early 2000s and has developed over 100 products that are available 

globally. He also led the development of molecular avian influenza virus (AIV) detection products (including 

subtype H5) which were the first molecular AIV test kits that received official regulatory approval from Japan.

Terence has co-authored a number of peer-reviewed scientific articles and is the co-inventor of over 60 

patents. He has also co-developed 5 Chinese National Standards. Prof. Lau is the recipient of Beijing Municipal 

Technology Award and Chinese Medical and Technological Award.  

Prof Terence LAU
Interim Associate Vice President (Innovation and Technology Development) |
Director of Innovation and Technology Development
The Hong Kong Polytechnic University
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Abstract:

Infectious respiratory diseases represent an important portion of global public health concerns, in particular 

with regard to the global outbreak of novel coronavirus (SARS-CoV-2). The challenge of frontline diagnosis in 

hospitals, clinics and ports is that a number of infectious respiratory diseases could exhibit similar symptoms or 

can be asymptomatic.

Prof. Terence Lau will share on the development of the world's most comprehensive automated multiplex 

diagnostic system which includes a fully automated machine and a multiplex full-screening panel for 

point-of-care genetic testing (POCT) of up to 40 infectious respiratory pathogens including SARS-CoV-2. The 

System adopts patent-pending microfluidic and biochemical technologies that achieve ultra-sensitive 

detection and simultaneous differentiation of various pathogens with extremely high specificity. It is 

user-friendly which could relieve the challenge of frontline diagnostics in hospitals, clinics and ports with early 

and accurate detection of pathogens for effective and efficient disease control and management, and prevent 

spreading of contagious pathogens.

In the past year, the research team has optimized the System and conducted trials on different clinical samples. 

In the midst of the SARS-CoV-2 outbreak, the team has also conducted tests on clinical samples using the 

system. It is a highly versatile technology platform which can be extended to other needs as well.

Rapid Automated Multiplex Diagnostic System for Testing 
Infectious Respiratory Diseases

Concurrent Session 4.2  |  Room 2  |  03:15 PM to 03:35 PM  |  27 November 2020
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CH has over 15 years of research experience in different chemistry areas including molecular design, chemical 

synthesis, materials sciences, and drug discovery. After obtaining his PhD degree from the University of Illinois, 

he shifted gears to advance his career in the medical industry. Working with a team of scientists and engineers, 

he has developed a line of hydrogel-based products, NMPA-approved and launched in 2015, for the treatment 

of hypertrophic scar-related pruritus. CH has recently developed a LED-based medical device (Kanga-care™) 

for treating neonatal jaundice and the product has obtained the NMPA approval, CE registration, and FDA 

510(k) clearance. Currently, CH is leading a team of chemists and engineers, in collaboration with various 

Universities, to develop a series of healthcare products in response to the alarming public health issues.

Dr CH WONG

Restoring Public Con�dence Back to Normal
Concurrent Session 5.1  |  Room 1  |  03:35 PM to 03:55 PM  |  27 November 2020

Director of Science of Avalon Steritech

31



Concurrent Session 5.2  |  Room 2  |  03:35 PM to 03:55 PM  |  27 November 2020

Invited Speaker

Ir Dr Anthony Chan is the Head of the Biomedical Engineering Technology Program at the British Columbia 

Institute of Technology and an Adjunct Professor of the School of Biomedical Engineering at the University of 

British Columbia. He was Director of Biomedical Engineering at a number of hospitals in Canada. Anthony 

holds a bachelor degree in electrical engineering from the University of Hong Kong, a master’s degree in clinical 

engineering, a PhD in biomedical engineering from the University of British Columbia, and a certificate in health 

services management. He is a Professional Engineer, a Chartered Engineer, Certified Clinical Engineer, and a 

member of the HKIE. He was the recipient of the “Outstanding Canadian Biomedical Engineer Award” in 2007 

and is a fellow of CMBES. Anthony is the author of 2 books – “Medical Technology Management Practice” and 

“Biomedical Device Technology, Principles and Design, 2nd Ed.”. Anthony is active in professional activities and 

community services. He is a founding board of director of “Technology for Living”, a non-profit organization 

providing technology and support for people with disabilities in BC, Canada.

Ir Dr Anthony CHAN

Abstract:

Covid-19 has created a worldwide surging demand for mechanical ventilators. A mechanical ventilator is a 

complex medical device, requires specially trained users, and often expensive especially for low income 

jurisdictions. This presentation describes a project to design and build an open source mechanical ventilator for 

low resource countries. The work started in September 2020 by two UBC biomedical engineering graduate 

students who were locked down in their home towns in India. There are four phases in this project: 1. Develop 

requirement specifications, 2. Assess available ventilator designs, 3. Design and build prototype, and 4. Verify 

and validate prototype ventilator. The design assurance process and documentation in compliance with the 

standard ISO13485:2016-Medical device quality management systems are described. The results in phase 1 

including a survey of ventilator users in India are reported. 

Design and development of a ventilator 
for low resource countries

Program Head
Biomedical Engineering Technology Program
British Columbia Institute of Technology Canada
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Invited Speaker

Mr. Kevin Orr joined Winner Medical Group in 2002 and he has appointed as the Group Vice President and Chief Investment Officer, and General 

Manager of Winner Medical (Hong Kong) Limited. 

Mr. Orr has cooperated with a high-end retail chain corporate in overseas during his university study prior joining the conglomerate, and he has 

substantial experience in corporate management, public health, med-tech, biotech & phygital-tech development, smart value chain, O2O 

Omni-channel new retailing management, and multiple national leading medical device & consumer healthcare lifestyle brands development including 

“Winner Medical”, “PurCotton”, and “PureH2B”.   

Mr. Orr holds his Bachelor of Arts degree in Faculty of Social Science at University of Victoria, Master of Business Administration degree at The Hong 

Kong Polytechnic University, Master of Public Health degree in Faculty of Medicine at The Chinese University of Hong Kong; and he has received 

various Executive Education at Chinese Academy of Governance, Harvard Business School, Tsinghua University, Hong Kong University, and National 

University of Singapore. 

Mr. Orr received the Gold Medal Award of "Eureka Brussels" The 54th World Exhibition of Innovation, Research and New Technology in Belgium at the 

age of 26 in 2005, Distinguished Alumni Award of University of Victoria, Young Industrialist Award of Hong Kong in 2019, and Distinguished Young 

Entrepreneur Award of Guangdong-HK-Macao Bay Area in 2020. 

Mr. Orr is the Committee Member of All-China Youth Federation, Standing Youth Committee Member of All-China Federation of Returned Overseas 

Chinese, Vice Chairman of Hong Kong United Youth Association, Committee Member of Beijing Youth Federation, Vice Chairman of Centum Charitas 

Foundation, Vice Chairman of Hong Kong Medical & Healthcare Device Industries Association, Founding Advisor of Hong Kong O2O E-commerce 

Federation, Honorary Vice President of Hong Kong China Korfball Federation, a Co-opted Member of The Social Innovation and Entrepreneurship 

Development Fund Task Force under the Commission on Poverty of the Hong Kong SAR Government, a Standing Committee Member of Public 

Partnership & Engagement of Hong Kong Council of Social Service, and Departmental Advisory Committee Member of Department of Biomedical 

Engineering at City University of Hong Kong. 

Winner Medical is one of the leading medical device supplier in COVID-19 anti-epidemic actions, and appointed as the National Medical PPE Reserve 

Supplier since 2003 SARS outbreak which proactively supported the global pandemic relief for national & global healthcare system, and greatly 

honoured to receive recognition by Medical Supplies Relief Section in Preventive & Control Response for Anti-epidemic under State Council of PR 

China, moreover we joined the Sustainable Healthcare Development for BRI Countries Action Platform of UN Global Compact as Founding Corporate 

Member; PurCotton has been respectively named as Greater China Unicorn and Global Unicorn by Hurun Research Institute with a market 

capitalization at RMB 10 Billion in year 2019 and 2020 respectively. 

Mr Kevin ORR

Healthcare Innovations on Medical Face Masks & Respirators 
Concurrent Session 6.1  |  Room 1  |  03:55 PM to 04:15 PM  |  27 November 2020

Group Vice President & CIO
Winner Medical Group
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Dr. XU Chenjie is dedicated to the development of transdermal drug delivery formulations and devices 

(especially nucleic acid-based nanoparticles and microneedle-based skin patch). He is well known for the 

development of skin patch for keloid treatment, anti-obese skin patch, skin patch for skin interstitial fluid 

extraction etc. He has published more than 120 peer-reviewed articles, edited two books, and holding 10 

international patents. His research is supported by a wide range of public and private foundations including 

Singapore Minister of Education, Singapore A*Star, Continental Corp (German), Bill & Melinda Gates 

Foundation, National Natural Science Foundation of China, Hong Kong University Grants Committee etc. 

Prof Chenjie XU

Abstract:

The S1 subunit of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) Spike protein contains an 

immunogenic receptor-binding domain (RBD), which is a promising candidate for the development of a 

potential vaccine. This study demonstrated the transdermal delivery an S-RBD vaccine using a dissolvable 

microneedle skin patch. We successfully showed the vaccine induced specific immune responses in mice, 

including significant B cell antibody responses against S-RBD and significant T cell responses. Importantly, the 

outcomes were comparable to that of conventional bolus injection.

Transdermal delivery of Receptor-Binding Domain of SARS-CoV-2 
Spike protein with dissolvable microneedle skin patch

Concurrent Session 6.2  |  Room 2  |  03:55 PM to 04:15 PM  |  27 November 2020

Associate Professor
Department of Biomedical Engineering
City University of Hong Kong
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Mr Stephen LOH is the Chief Development Officer of Tan Tock Seng Hospital, one of the largest 

multi-disciplinary public hospitals in Singapore. He oversees the development of the HealthCity Novena, 

Singapore’s first integrated health campus as well as the Facilities Management and Estate offices. He was 

previously the Hospital’s Deputy Chief Operations Officer. Mr Loh received the Public Administration Medal 

(Bronze) National Day Awards 2020, and the National Healthcare Group Outstanding Citizenship Award 2017. 

 

Prior to joining Healthcare in 2006, Mr Loh held senior management positions in the Publishing & Printing, and 

the Transportation & Logistics sectors.

Abstract:

Following the Severe Acute Respiratory Syndrome (SARS) outbreak in 2003, Tan Tock Seng Hospital (TTSH) 

was tasked by the Ministry of Health, Singapore to develop the National Centre of Infectious Diseases (NCID). 

The new facility was to be integrated with TTSH for clinical operations and support. The H1N1 Influenza 

outbreak in 2009 further taught us that no 2 outbreaks would be the same. With novel pathogens and what 

was known about outbreaks, the hospital had to build NCID for the “known unknown” with flexibility in the 

capacity and design of the new outbreak facility. NCID was officially opened on 7 September 2019. Shortly 

after, Singapore reported her first case of imported COVID-19 on 23 January 2020. NCID had opened just in 

time.

Mr Stephen LOH

Development of Singapore’s National Centre for Infectious 
Diseases (NCID)

Concurrent Session 7.1  |  Room 1  |  09:30 AM to 09:50 AM  |  28 November 2020

Chief Development O�cer
Tan Tock Seng Hospital, Singapore
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Invited Speaker

Mr. Kevin CAI serves as the Chief Information Officer of Hospital Authority Hong Kong since 2015, leading the digital transformation of 

a world-leading public healthcare organization. In particular, he envisioned and led strategic digital directives such as Smart Hospital, 

Digital Workplace and Artificial Intelligence, supported by a modernized cloud-based, mobile-first and data-driven IT capabilities, and 

successfully transformed the 1,500-strong professional IT organization into an innovative and future-ready team.

Prior to that Kevin assumed the CIO role in China Eastern Airlines for over 5 years. He rebuilt the entire IT capability and enabled China 

Eastern to become the 5th largest and one of the most profitable airlines in the world.  He received China’s Best CIO Award for 3 years 

consecutively since 2010.

Prior to China Eastern, Kevin assumed various IT roles in Cathay Pacific Airways, Dragonair, Hong Kong Airport Authority and IBM 

Australia. Kevin also advised IBM as Board of Advisors for 4 years since 2011, and took up Board Directorship in global companies such 

as SITA and Travelsky.  He holds an Executive MBA degree from China Europe International Business School, and received a Master 

degree from Australia’s Monash University.

Mr Kevin CAI

Abstract:

With the growing hospital bed demand and increasing strain on healthcare services due to aging population and prevalence of chronic 

disease among younger age groups, the Hospital Authority (HA) responds by transforming service model and delivery via innovative 

technology. A core component of HA’s digital transformation is “Smart Hospital”. Information technology will play an enabling role to 

support smart service delivery and infrastructure via integration with operational technology (OT), transform business process and 

workflow, as well as to provide real-time intelligence-driven insights and actions. Various innovative technology solutions have been 

explored and trialed with the aim to eventually productize them under HA’s 5 Smart Hospital portfolios, namely Smart Care, Smart 

Hospital Support, Smart Hospital Management, Smart Staff, and Smart Facility and Infrastructure. The recent battle against the 

COVID-19 pandemic has also helped accelerate the innovation and adoption of many Smart Hospital initiatives, and facilitated the 

building of an interconnected ecosystem of digital health for Hong Kong.

Innovation, the Smart Hospital and COVID 19
Concurrent Session 7.2  |  Room 2  |  09:30 AM to 09:50 AM  |  28 November 2020

Chief Information O�cer
Hospital Authority 
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Invited Speaker

Binseng Wang is Vice President, Program Management, with Sodexo Healthcare Technology Management (HTM), a leading medical 

equipment independent service organization (ISO) under the umbrella of Sodexo USA.  He is responsible for the strategic alignment of 

medical equipment management and maintenance services provided by Sodexo HTM to numerous healthcare delivery organizations 

with the quality and regulatory standards established by federal and state agencies.

Previously, Dr. Wang was Director, Quality & Regulatory Affairs for Greenwood Marketing LLC (formerly WRP32 Management, Inc.), a 

holding company that manufactures orthoses and infection-prevention medical devices.  Prior to joining Greenwood, he was Vice 

President, Quality & Regulatory Affairs, for Sundance Enterprises, Inc., a manufacturer of pressure ulcer prevention and therapy devices.  

He was also Vice President, Quality and Regulatory Compliance, for Aramark Healthcare Technologies (another ISO) for over a decade, 

as well as Vice President, Quality Assurance and Regulatory Affairs, for MEDIQ/PRN Life Support Services, a medical equipment rental 

company that also produced medical device for over a dozen years.  In addition, he worked as a visiting scientist at the National 

Institutes of Health and had teaching, research and management roles in Brazil.

Dr. Wang is a fellow of the American College of Clinical Engineering (ACCE) and American Institute of Medical & Biological Engineering 

(AIMBE), a senior member of American Society for Quality (ASQ) and Institute of Electrical and Electronics Engineers (IEEE), and a 

member of Association for the Advancement of Medical Instrumentation (AAMI), and Health Technology Technical Advisory Group of 

the World Health Organization (WHO).  He is also a member of the Underwriters’ Laboratory’s Standards Technical Panel 60601-1.  He 

received the 2010 AAMI Clinical/Biomedical Engineering Achievement Award and the 2015 ACCE Lifetime Achievement Award, was 

inducted to the Clinical Engineering Hall of Fame by ACCE in 2017 and received the inaugural AAMI-TRIMEDX John D. Hughes 

Iconoclast Award in 2019.  He frequently publishes in trade magazines and peer-reviewed journals, and delivers lectures in national and 

international conferences.

He holds Bachelor of Science degrees in both Physics and Electronics Engineering from the University of Sao Paulo, Brazil, a MSEE from 

the State University of Campinas, Brazil, and earned a Doctor of Science (ScD) degree from the Massachusetts Institute of Technology 

(MIT).  Dr. Wang is also a Certified Clinical Engineer (CCE). 

Dr Binseng WANG
Vice President
Program Management
Sodexo Health Technology Management
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Abstract:

After dispelling the initial false claims of medical equipment harming patients through electric shocks, the 

clinical engineering (CE) community spent decades attempting to develop rational methods for implementing 

cost-effective equipment maintenance programs.  Analyses of data collected in the USA and UK have proven 

that the amount of patient incidents caused by improper maintenance is much lower than the Six Sigma quality 

level sought by world-class manufacturing companies.  Nevertheless, some government agencies and 

manufacturers are still skeptical that it is possible to maintain equipment safely and effectively without 

following strictly manufacturers’ recommendations.  Several methods of planning and evaluating maintenance 

strategies have been proposed and tested with limited success, such as Risk-Based Criteria and 

Reliability-Centered Maintenance (RCM).  A new method, called Evidence-Based Maintenance (EBM), has 

been developed in the last several years.  It is defined as “[a] continual improvement process that analyzes the 

effectiveness of maintenance resources deployed in comparison to outcomes achieved previously or 

elsewhere, and makes necessary adjustments to maintenance planning and implementation.”  EBM treats each 

piece of medical equipment as a “black box” and uses the classical scientific method of detecting different 

outcomes caused by varying inputs to establish the most appropriate maintenance strategy.  By comparing the 

statistics of failures causes found in repairs and scheduled maintenance (outcomes) generated by the adoption 

of different maintenance strategies (inputs), CE professionals can find the least resource intensive maintenance 

strategy without sacrificing equipment safety and reliability.  This process is analogous to the “cohort studies” 

used in Evidence-Based Medicine, thus the similar name.  Results of EBM studies in the USA and Europe have 

confirmed that most manufacturers’ recommendations are overburdensome and unnecessary, while 

sometimes they are not sufficient to keep equipment safe and reliable.

Evidence-Based Maintenance of Medical Equipment
Concurrent Session 8.1  |  Room 1  |  09:50 AM to 10:10 AM  |  28 November 2020
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Invited Speaker

Eric Chan, the Chief Architect of Open Platform at WeBank, is responsible for the virtual bank’s Open Platform 

architecture, establishes and maintains platform-wise IT governance framework, and provides expert advice on 

adoption of cloud computing, blockchain, big data technologies and other fintech initiatives. Prior to WeBank, 

he has served as senior architect at global investment banks for more than 10 years.

Mr Eric CHAN

Abstract:

COVID-19 pandemic has been upending our daily life - restricting international travel, banning reunions and 

hindering business growth. Waiting and waiting until regions have no new cases, there finally is light when 

Guangdong and Macao re-opens border. Thanks to the blockchain-based solution “WeIdentity” based on 

FISCO BCOS, convertible health codes are making cross-border travel without quarantine possible again. With 

digital identity registration, authentication and data credentials sharing, WeIdentity has successfully enabled 

more than 9 million people to travel freely between Guangdong and Macao since May 2020, and this trendy 

new solution has just kicked off its revolutionized journey under COVID-19, leading the path to help more 

people, government and business. 

Curious about how WeIdentity is facilitating the cross-border travel? Wish to know more about how blockchain 

is changing our life without even realizing it? E-join our blockchain sharing event to find out more!

Post-pandemic Travel with a Blockchain Immunity Passport
Concurrent Session 8.2  |  Room 2  |  09:50 AM to 10:10 AM  |  28 November 2020

Chief Architect of Open Platform
WeBank
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Invited Speaker

Eric Woo is the Regional Director of ECRI Institute, Asia Pacific office. He is responsible for the development 

and operations of ECRI Institute in this region. 

Eric brings with him 22 years of experience in healthcare industry, having learnt and built various businesses for 

medical technology organizations in Asia Pacific; managing a private hospital, and research involvement in 

Stem Cells therapy for regenerative medicine. 

His healthcare management knowledge and experience has contributed to notable successes in his career, i.e. 

improvement in operational workflow in the hospital, and introduction of new technology in Asia healthcare 

market, improved methodology for technology adoption utilizing evidence based approach, to name a few.

In recent years, he has provided consultation, trainings and presentations related to healthcare technology 

management (HTM) to various groups such as healthcare authorities and regulators, hospitals, associations 

and conferences in Asia Pacific. Eric has been advocating the need in managing healthcare provider’s risk of 

patient safety by managing it’s People, Process & Technology.

Mr Eric WOO
Regional Director
Asia Paci�c ECRI 
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Abstract:

COVID-19, an infectious desease caused by novel coronavirus that transmits through droplets has significantly 

impacted the global healthcare systems. Many new challenges emerge impacting the regular 

management/operations of medical equipment and supply, healthcare services and hospital management. This 

presentation shall briefly discuss on certain challenges such as suppliers, maintainance, infection control risk 

management etc. This are notably common challenges across many health facility globally.    

We shall also discuss some enhanced processes that we adopted in order to manage the medical equipment 

during such challenging time. The need to be creative by the operation team has seen to be the key success 

factor when there isn’t any guide for such unwarranted situation.

In summary, we are all caught off-guard, it may be a lesson for us to be more prepared

Telehealth refers to a broad scope of remote healthcare services whereas telemedicine is narrower in scope 

and is typically associated with direct clinical services. Telemedicine leverages on the healthcare provider’s 

interoperable system in providing consultation/services to patients without the need of  physical interaction. 

This presentation provides a perspective of the importance in managing risk associated with the system and 

processes that may impact the quality and safety of care provided through telemedicine. In the pursue of great 

possibilities with telemedicine, the journey are towards success are mounted with various challenges. This 

discussion can include the readiness or consistency of current system interoperability, design of the system, 

process improvement including liability mitigation, technical skills of relevant stakeholders involved, patient 

acceptance, regulatory compliance, cybersecurity prevention, etc.

In summary, concerns and unknowns persist in the complicated network systems and challenging the 

effectiveness and efficacy of interoperability, telemedicine requiring other services of care must be carefully 

reviewed. 

Management of Medical Devices in Clinical Setting in 
Combatting Infectious Diseases
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Dr. S.-H. Gary Chan is currently Professor in Department of Computer Science and Engineering, The Hong Kong University of Science 

and Technology (HKUST), Hong Kong.  He is also Chair of the Committee on Entrepreneurship Education Program at HKUST, and Board 

Director of Hong Kong Logistics and Supply Chain MultiTech R&D Center (LSCM).  He received MSE and PhD degrees in Electrical 

Engineering from Stanford University (Stanford, CA) with a Minor in Business Administration.  He obtained his B.S.E. degree (highest 

honor) in Electrical Engineering from Princeton University (Princeton, NJ), with certificates in Applied and Computational Mathematics, 

Engineering Physics, and Engineering and Management Systems. 

Professor Chan has co-founded and transferred his research results to several startups.  Due to their innovations and commercial 

impacts, his startups and research projects have received local and international awards (2012-2020).  Notably, he received Hong Kong 

Chief Executive's Commendation for Community Service for "outstanding contribution to the fight against COVID-19" in 2020.  A 

Chartered Fellow of The Chartered Institute of Logistics and Transport (FCILT), his research interest includes smart sensing and IoT, 

cloud and fog/edge computing, indoor positioning and mobile computing, video/location/user/data analytics, and IT entrepreneurship.

Prof Gary CHAN

Abstract:

In order to curb the spread of Covid-19, prevention is always better than cure.  Home quarantine using geofencing technology is an 

effective preventive measure to confine many distributed low-risk people for the incubation period of the virus.  Contact tracing is 

another preventive measure to identify those who have been exposed to the virus for sustained amount of time, so that these close 

contacts can be properly attended to and isolated.

In this talk, I will share the research and development of our novel IoT geofencing technology.  The idea has been implemented with a 

wristband as StayHomeSafe to enforce Home Quarantine Orders in Hong Kong.  I will also discuss our current work on private 

automated contact tracing technology based on IoT wearables.  In contrast to the current state-of-the-art, our multimodal contact 

tracing approach can trace effectively both direct (face-to-face) and indirect (environmental) contacts anywhere and any time. 

IoT Geofencing and Contact Tracing to Fight Against Covid-19
Concurrent Session 9.2  |  Room 2  |  10:10 AM to 10:30 AM  |  28 November 2020

Professor
Department of Computer Science and Engineering
The Hong Kong University of Science and Technology

42



Invited Speaker

Matthew McKay received his Ph.D. degree in Electrical Engineering from the University of Sydney in 2007. He 

is currently a Professor in the Department of Electronic and Computer Engineering at the Hong Kong University 

of Science and Technology (HKUST), and also in the Department of Chemical and Biological Engineering. 

Matthew previously held the Hari Harilela Associate Professor title at HKUST. He was a Research Scientist with 

the Institute for Medical Engineering & Science (IMES) at the Massachusetts Institute of Technology in 2014, 

and with the Department of Statistics at Stanford University in 2015. His research interests include 

computational biology and immunology, evolutionary biology, signal processing and high-dimensional 

statistics. 

In 2020, Matthew he has been recognized as an IEEE Fellow (effective Jan. 2021), and he was selected as a 

Young Scientist of the World Laureates Forum. Previously, he was selected as a Young Scientist of the World 

Economic Forum.  Matthew and his co-authors have received multiple best paper awards, including a Young 

Author Best Paper Award by the IEEE Signal Processing Society, and the Stephen O. Rice Prize by the IEEE 

Communication Society. He has received the Young Investigator Research Excellence Award by the School of 

Engineering at HKUST, and the Best Young Researcher Award (Asia Pacific Region) by the IEEE Communication 

Society. He serves as Area Editor for the IEEE Signal Processing Magazine, and previously served on the 

editorial board of the IEEE Transactions on Wireless Communications and the mathematics journal, Random 

Matrices: Theory and Applications. 

Prof Matthew MCKAY
Professor, Department of Electronic & Computer Engineering | 
Department of Chemical & Biological Engineering
The Hong Kong University of Science and Technology
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Abstract:

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the causative agent of COVID-19, has led to a 

global public health crisis. An effective vaccine is urgently needed to control its spread, and many vaccine 

candidates have been proposed and are undergoing clinical trials. This talk will describe research being 

performed at HKUST, where we have applied data analysis to help guide and speed up vaccine development 

efforts, as well as to inform immunological assays for COVID-19. 

We will describe how our analysis of SARS-CoV-2 genetic sequence data, initiated in the early phase of the 

pandemic, predicted a preliminary set of immune targets, called epitopes, by exploiting the genetic similarity 

between SARS-CoV-2 and SARS-CoV, the virus that caused the 2003 SARS epidemic. These epitopes were 

proposed as recommended targets for a potentially effective vaccine, and they have also been used to guide 

multiple experimental studies to understand immune responses in COVID-19 patients. We further describe a 

web-based platform (www.covidep.ust.hk) that we have developed to provide epitope predictions based on 

the most recently available genetic data.  A number of emerging experimental studies have reported immune 

responses targeting the predicted epitopes in recovered COVID-19 patients.

An effective vaccine should have a broad population coverage, but so far experimental studies have reported 

responses against SARS-CoV-2 epitopes in a limited number of individuals. This makes it difficult to determine 

what proportion of the population can mount an immune response against a specific epitope. We demonstrate 

that this limitation can be addressed in part by augmenting the SARS-CoV-2 epitope data with immunological 

information of genetically similar SARS-CoV epitopes. Overall, we show that genetic sequence data analysis 

can help to identify targets for a COVID-19 vaccine with the potential to be effective in a large percentage of 

the global population.

Guiding COVID-19 vaccine design using genetic data analysis
Concurrent Session 10.1  |  Room 1  |  10:45 AM to 11:05 PM  |  28 November 2020
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Invited Speaker

Dr. Gilman Siu is passionate in microbial genomic research for about 13 years. His major research areas cover from the development of 

molecular tools for rapid diagnosis of infectious diseases, phylogenetic analysis of emerging pathogens as well as unveiling genetic 

mechanisms of drug resistance and virulence in deadly bacteria and viruses, particularly Mycobacterium tuberculosis, respiratory 

viruses and HIV. He trained as medical laboratory technologist in his bachelor degree in PolyU and then infectious disease scientist in 

HKU Microbiology for his PhD degree. He is currently associate professor in the Department of Health Technology and Informatics, The 

Hong Kong Polytechnic University. 

He published over 30 peer-reviewed research articles related to emerging infectious diseases in high-impact journals, such as Lancet 

Respiratory Medicine and Clinical Chemistry. In the past two years, he had received the Faculty research and teaching award 

(individual) from PolyU based on his outstanding performance in research and teaching activities. The total amount of competitive 

external grants directly arising from his projects in PI capacity has been over HK$16.8M. Additionally, he has supervised 6 PhD since 

2014. Dr. SIU has also become an active member and actively served different executive positions in local and international academic 

bodies.

Dr Gilman SIU

Abstract:

Our research team has conducted whole-genome sequencing (WGS) using Nanopore MinION platform for over 500 SARS-CoV-2 

strains isolated from COVID-19 cases in Hong Kong since January 2020. Seven phylogenetic variants of SARS-CoV-2 were identified. 

Variant “S” and “L” were predominant in late January, by that time most cases were imported from mainland China. In February, all 

locally-acquired infections were caused by variant “V”. The predominance was then shifted to variant “G” when most cases were 

attributed to citizens returned from other countries since mid-March. In June- August, a large COVID-19 outbreak occurred in Hong 

Kong. WGS analysis identified that at least 3 lineages of variant “GR” were circulating in the community. Imported cases from sailors 

were believed to be source of the 3rd  wave of outbreak in Hong Kong. Our recent study identified that a new variant “GH” originated 

from Nepal imported cases has sparked the fourth wave of community in November.  

Concurrent Session 10.2  |  Room 2  |  10:45 AM to 11:05 AM  |  28 November 2020

Phylogeny and Transmission tracing of SARS-CoV-2 
in Hong Kong

Associate Professor 
Department of Health Technology and Informatics
The Hong Kong Polytechnic University
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Research Areas: Genetics, epigenetics, stem cells, and artificial intelligence

Kang Zhang, MD, PhD is the Professor of the Faculty of Medicine, Macau University of Science and Technology 

(MUST). Dr. Zhang obtained his M.D. with Magna Cum Laude honors from Harvard Medical School and MIT 

joint MD program and his PhD in genetics from Harvard University. He did his postdoctoral training also at 

Harvard. He completed his residency in ophthalmology at Johns Hopkins University and his retina surgery 

fellowship at University of Utah. He was a faculty member at Johns Hopkins University, Cleveland Clinic 

Foundation, University of Utah, and University of California San Diego.

Among his honors include AAAS fellow, fellow of American Institute for Medical and Biological Engineering, 

memberships in Association of American Physicians and American Society of Clinical Investigation; 

Outstanding Achievement Award of Chinese Ophthalmological Society, Burroughs Wellcome Clinical Scientist 

Award in Translational Research; Lew R. Wasserman Merit Award and Senior Investigator Award from 

Research to PreventBlindness; Charles Schepens Award for Excellence in Retina Research; and Johns Hopkins 

Medical Institutions Clinician Scientist Award, the Ophthalmologist 100 Powerlist, American’s Top 

Ophthalmologists.

Dr. Zhang has published over 200 peer-reviewed manuscripts in top peer-reviewed journals- covering a wide 

range of topics in genetics, epigenetics, stem cells, nano-engineering and 3D printing, clinical trials, and 

artificial intelligence. He has more than 26,000 citations and an h- index of 80. His discovery that HTRA1 is a 

major susceptibility gene for age-related macular degeneration is listed as one of “top-ten breakthroughs in 

2006” in Science Magzine.

Invited Speaker

Prof Kang ZHANG
Faculty of Medicine
Macau University of Science and Technology

AI Diagnostic System for COVID-19 Pneumonia
Concurrent Session 11.1  |  Room 1  |  11:05 AM to 11:25 PM  |  28 November 2020
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Mr Yiu Chau TAM is currently a MPhil student in Medical Imaging and Biosensing at The Hong Kong 

Polytechnic University Department of Biomedical Engineering, supervised by Dr James Cheung.  His research 

area is in cyber physical system and biosensing. He received his degree in BSc (Hons) in Computing in 2020. 

He actively participates in algorithmic graph theory and deep learning in computer vision research during 

undergraduate studies.  He has won 2nd runner up in PolyU EIE Microcontroller Application Design Contest 

and studies “Fast Computation of the rooted binary triplet distance” for phylogenetic trees in Final Year Thesis.

Mr Yiu Chau TAM
Master of Philosophy Student
Department of Biomedical Engineering
The Hong Kong Polytechnic University
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Abstract:
INTRODUCTION

In the days of covid-19 pandemic, suppression measure, such as social 

distancing, has played a vital role in containing the virus and reducing the 

effective reproduction rate. Wearable wristbands have demonstrated 

successful usage in supporting home-based quarantine in Hong Kong. 

The elderly residential hostel is one of the high-risk place, which is 

densely populated and contributed to several outbreaks in Hong Kong 

during the pandemic. Arrangement for implementing social distance in 

the hostel is challenging because of insufficient personnel, 

overpopulated, warranted constant sanitization and limited personal 

protective equipment. Effective soft quarantine procedure is difficult to 

be implemented for the resident. A wearable device is developed for the 

purpose.

METHOD

A wearable watch comprised with a temperature, buzzer, Bluetooth and 

indoor localization system has been under development for enforcing 

social distancing measures. It provides a real-time monitor of body 

temperature and provide distance measure between closest wearer via 

signal strength. 

Measuring distance between every watch would require O(n²) 

communication. When densely deployed, there might be excessive traffic 

and packet loss. Continuous broadcasting would also reduce battery life. 

A modified Raft[1] consensus algorithm is used for electing leaders in 

clusters, which is responsible for broadcast at a fixed time interval for 

distance measurement. Clustered device wearers are detected with 

Canopy Clustering[2], and limitation on the wearer gathering can be 

enforced by limiting the maximum number of Raft Followers in a cluster. 

When a Raft Candidate is approaching a full cluster, the watches will 

produce a warning sound and vibration to signal wearers. Prolonged 

crowding between the wearers will be reported to the nursing station for 

taking intervention.

Continuous body temperature monitoring could provide early detection 

of low-grade fever and prevent the elderly from approaching other 

residents in time. The collected data will be uploaded via a single-board 

computer to a centralized database for post-analysis. When resident 

detected with fever, the list of close contact resident and visited locations 

can be generated.

RESULT AND DISCUSSION

Figure 1:Watch states. a) Candidate state. The candidate will be warned if near to 

cluster and cannot join b) Follower state. Follower becomes a candidate if too far 

from Leader. c) Leader state. The leader is responsible for broadcasting signals for 

distance measurement. d) Prototype of the wearable watch

A prototype system with two watches and connection nodes has been 

under development. The algorithm has been implemented in the system. 

Laboratory test and evaluation of prototype in an NGO hostel are under 

planning. The future work includes zone control, heart rate 

measurement, activities recognition and sleep monitoring for analysis 

and enhancing physical well-being.  

CONCLUSION

The paper introduces a wearable device for smart distancing and soft 

quarantine. The algorithm has been developed to control the number of 

wearers in a group gatherings, reduce communication between devices 

to O(n), and prolong battery life.

REFERENCES

[1] D. Ongaro and J. Ousterhout, “In Search of an Understandable Consensus 

Algorithm,” USENIX Annual Technical Conference, 2014, pp. 305–319,

[2] A. McCallum, K. Nigam, and L. H. Ungar, “Efficient clustering of 

high-dimensional data sets with application to reference matching,” in Proceedings 

of the sixth ACM SIGKDD international conference on Knowledge discovery and 

data mining, New York, NY, USA, Aug. 2000, pp. 169–178.
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Mr Yiu Chau TAM is currently a MPhil student in Medical Imaging and Biosensing at The Hong Kong 

Polytechnic University Department of Biomedical Engineering, supervised by Dr James Cheung.  His research 

area is in cyber physical system and biosensing. He received his degree in BSc (Hons) in Computing in 2020. 

He actively participates in algorithmic graph theory and deep learning in computer vision research during 

undergraduate studies.  He has won 2nd runner up in PolyU EIE Microcontroller Application Design Contest 

and studies “Fast Computation of the rooted binary triplet distance” for phylogenetic trees in Final Year Thesis.

Abstract:

Liquid blood biopsy is a rapid, low cost, and less invasive method for clinical diagnosis. The development of 

portable disease detection platforms based on liquid biopsy has thus gained considerable attention in the 

clinical community. Here, we developed a one-step label-free microfluidic blast cell biochip (BCB) sorting 

system to retrieve diseased leukemia blasts from healthy white blood cells based on deformability. Diseased 

blast cells were stiffer than healthy leukocytes due to a high cell cytoplasmic to nuclei (N/C) ratio. Due to 

different inertial forces experienced by various cell populations within the BCB, healthy cells and blast cells 

could be focused in different regions within the channel cross-section, allowing the retrieval of target blast 

cells. In order to improve the purity of recovered blast cells, the device output can be recirculated to form a 

closed-loop processing platform. The sorting procedures were validated with blood samples of various 

leukemia types, including acute lymphoblastic leukemia (ALL), myelodysplastic syndrome (MDS), acute 

myeloid leukemia (AML), acute monocytic leukemia (AMoL), and acute myelomonocytic leukemia (AMMoL). 

The BCB demonstrated a high detection sensitivity of 1 in 106 cells, which is comparable to blast cell rates in 

minimal residual disease. Our technology has the potential for multiplexing and can be adapted to detect other 

diseased cells, such as activated immune cells in COVID-19 patients, using a small volume of blood, through 

changes in deformability.

Invited Speaker

Ms Junchen LIAO

Closed-loop inertial micro�uidics for deformability-based 
sorting under continuous �ow
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Dr. Huang-Jing LIN

Abstract:
Coronavirus disease 2019 (COVID-19) has been spread all over the world since the end of 2019. Computed 

tomography (CT) inspection is an effective way for fast prognosis. Automated analysis of COVID-19 pneumonia 

from CT images has the potential to reduce the misdiagnosis rate and workload from radiologists.

We propose a novel framework for automated detection and segmentation of COVID-19 infected areas. First, 

a deep convolutional neural network was proposed to find the CT images which contains the suspicious 

COVID-19 infections. Second, a convolutional neural network with semi-supervised mechanism is proposed for 

semantic segmentation, which is trained based on the positive CT images. The main-encoder and the 

main-decoder of the network is pre-trained with labeled data first. And then the unlabeled data are used to 

calculate the consistency between the auxiliary decoder and the main decoder, so as to further improve the 

representation capability of the main-encoder.

Our method can accurately classify COVID-19 images and delineate the contours of lesion areas based on a 

small training dataset with labels. For case level classification, we achieved an accuracy of 0.86 and a recall of 

0.92. For the pneumonia area segmentation, dice of 0.78 was achieved, tremendously helpful in applying 

clinical workflow for quantitative diagnosis. 

Automated analysis of COVID-19 from CT images via 
Semi-supervised Deep Learning

Concurrent Session 12.2  |  Room 2  |  11:25 AM to 11:45 AM  |  28 November 2020

Program Head
Director of Research & Development
Imsight Medical Technology Co. Ltd

Dr. Huang-Jing Lin received Ph.D. from The Chinese University of Hong Kong in 2020. His research interests 

including computational pathology, medical image analysis and deep learning. He has published more than 10 

papers in top-tier conferences and journals including JAMA, MICCAI, TMI, MIA, WACV, Trans. on 

Cybernetics, etc. He serves as the reviewer of several premium conference including TMI, MICCAI, IEEE 

ACCESS, etc. Currently, he serves as R&D Director of Imsight AI Research Lab to explore the novel AI 

technology for improving health care.
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P02 | Ivy, Hei Man WONG

Translational and Advanced Bioimaging Laboratory, Department of Chemical and 

Biological Engineering, Hong Kong University of Science and Technology
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Rapid temperature screening and 
suspect tracking in a moving crowd

P04 | Jing Wei Nick CHIN | The Hong Kong University of Science and Technology
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Veri�cation of Finger Joint 
Sti�ness Estimation Method with 
Soft Robotic Actuator

P05 | Xiangqian SHI | The Chinese University of Hong Kong



65



5

66



Exoskeleton Knee Robot-assisted 
Gait Training for persons after stroke

P06 | Cathy CY LAU | The Chinese University of Hong Kong



68



6

Methods

• A lightweight (1.5kg) portable exoskeleton knee
robot

• It provides immediate powered knee assistance
via servomotor driven by subject’s walking
intention identified using embedded force and
motion sensors. This robot can walk on level
ground and stairs

• Six stroke subjects underwent 20-session (five
days per week for four weeks) robot-assisted gait
training wearing the exoskeleton knee robot

• Each gait training session included 20-minute
level ground walking and 10-minute stair training

Servomotor
Embedded Force and 

Motion Sensors

An electromechanical 
knee locking system 

Table 1. Demographic. Six stroke subjects were participated in this study. 

Characteristics Knee Group (n=6)
Age (years) 64±8.5

Gender (Male) 6
Affected limb (Right/Left) 3/3

Stroke type (ischemic/haemorrhagic) 5/1

Stroke duration before screening (days) 22±11

Training Duration (days) 52±22

The main purpose was to enable better foot clearance and to
compensate for foot drop problem and/or knee weakness, while
offering upright standing support.

Results

• After 20-session, subjects had significantly
improvement on all lower limb functionality. The
functional improvement could even significantly
sustain at 3-month follow up

• This suggested the robot-assisted gait training
might have long-term therapeutic effects on
walking for persons early after stroke

• These promising results show that this
exoskeleton knee robot can be a potential
rehabilitation tool for persons after stroke at an
early stage

Independent walking Balance

Walking speedWalking endurance
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A Machine-Learning-Based Predictor 
for the Multi-Aetiological Knee 
Osteoarthritis with Clinical Data

P07 | Lok Chun CHAN

Department of Biomedical Engineering, The Hong Kong Polytechnic University
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Determination of optimal way to dendritic 
cells’ priming with tumor antigens for 

enhanced cytotoxic activity of CIK cells

P08 | Assel ISSABEKOVA

National Center For Biotechnology, Nur-Sultan, Kazakhstan
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Reliable Detection of Low 
Abundance Diseased Cells from 
Urine Biopsy Using Inertial 
Micro�uidics

P09 | Chun Kwan CHEN and Bee Luan KHOO | City University of Hong Kong
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Deep neural network-based CEST MRI 
detects protein changes in the brain for 

sensitive identi�cation of Alzheimer's 
disease

P10 | Jianpan HUANG | City University of Hong Kong
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A Novel EEG Signal Feature 
Extraction Method Based on 
Visibility Graph for Epilepsy 
Detection

P11 | Guangyuan CHEN | Shandong University
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