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Gastrointestinal (GI) cancers are among the most prevalent cancers worldwide. Early detection through
screening and advanced diagnostic technologies can significantly improve outcomes by enabling timely
intervention. Endoscopic submucosal dissection (ESD) has emerged as a minimally invasive treatment
modality for early-stage GI cancers, offering complete tumour removal while preserving healthy tissue.
However, ESD’s steep learning curve and reliance on surgical expertise limit its widespread adoption and
consistency in patient outcomes.

To address these challenges, Professor Philip Chiu Wai-yan and his research team have pioneered a
breakthrough robotic platform that integrates flexible robotics technology to revolutionise endoluminal
surgery. The system enhances precision, dexterity, and safety during ESD, helping doctors treat patients more
effectively and with fewer complications. The platform represents a significant step forward in medical
robotics and minimally invasive surgery, offering new hope for patients with early gastrointestinal cancers.
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Evolving Interventional Endoscopy — An Endoluminal Robotic Platform for Early-Stage Cancer
Resection and Defect Closure
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Abstract

Led by Professor Kwok Ka-wai, this project focuses on developing miniaturised (02.8-3.5 mm), fully flexible
robotic instruments to address the challenges of endoluminal surgeries, which are a vital part of early-stage
cancer treatment. Current conventional instruments often make complex procedures difficult to perform and
require extensive training. This innovative robotic system offers surgeons unprecedented dexterity and
simplified control while being compatible with existing flexible and rigid endoscopes. It is designed to target
two key patient groups: upper and lower gastrointestinal (GI) cancer patients, and bladder cancer patients.

This project aims to expand the robotic system for use in gastrointestinal tumour resection, reach the stages
of regulatory submission and clinical trials, and introduce robotic tissue closure/suturing capabilities, which
is critical for repairing tissue perforations.. These advancements will enable a versatile system capable of
addressing both GI and bladder tumour resections. The addition of suturing tools will reduce complications,
promote faster recovery, and provide a comprehensive solution for endoluminal surgeries. Ultimately, the
project will lower training barriers and make advanced, incision-free surgical techniques more accessible.
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Low-Cost and Intrinsically-Safe Polysulfide Redox Flow Batteries for Long-Duration Energy Storage
AR PR A A2 At 2E AR T

Professor Lu Yi-chun
gt

Abstract

Professor Lu Yi-chun’s team at The Chinese University of Hong Kong (CUHK), in partnership with CUHK
spin-off company Luquos Energy, is pioneering a new battery technology that’s intrinsically safe, more
affordable, and environmentally friendly—designed to help store solar and wind power more efficiently as we
move toward a net-zero future. Unlike conventional lithium-ion batteries, which pose fire risks and are hard
to recycle, this new solution uses sulfur—a plentiful and low-cost material—and water-based components to
eliminate safety hazards while slashing costs by up to 50% compared to lithium-ion and 75% compared to
vanadium flow batteries. Packed with CUHK-invented innovations, including high-performance membranes,
power-boosting catalysts, and smart Al battery systems, the project aims to bring this cutting-edge tech to life
through real-world deployments in renewable energy storage, data centers, EV charging, and more—all while

positioning Hong Kong as a global leader in sustainable energy innovation and supporting climate goals in
Hong Kong, the mainland, and beyond.
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MicroSigX Develops First-in-class Microbiome Test to Transforms Global Health
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The project team led by Professor Siew Ng and Professor Francis Chan and MicroSigX Biotech Diagnostic
Limited are pioneering a new generation of non-invasive diagnostics for two major health challenges:
Inflammatory Bowel Disease (IBD) and Autism Spectrum Disorder (ASD). IBD is a chronic gastrointestinal
condition affecting millions worldwide, often misdiagnosed due to overlapping symptoms with other gut
disorders. ASD is a neurodevelopmental disorder that impacts 1 in 36 children globally, with diagnosis often
delayed due to reliance on subjective clinical assessments.

The project introduces two breakthrough technologies: Enterosight, a stool-based PCR assay for IBD,
and MetaGenie, an Al-powered metagenomic platform for ASD. Both tests use microbial signatures to deliver
accurate, affordable, and rapid diagnostics from a single stool sample.

Enterosight has demonstrated cost savings of over 90% compared to traditional colonoscopy-based
diagnosis. MetaGenie is the first stool-based ASD diagnostic to receive FDA Breakthrough Device
Designation. These findings have been published in the journals Nature Medicine and Nature Microbiology,
and validated across multi-ethnic cohorts. Their clinical utility and scalability position them for global
adoption.

MicroSigX, a CUHK spin-off, leads the commercialisation strategy. With extensive industry experience and
investors’ support, MicroSigX ensures a clear pathway from lab to market. The company aims to launch both
products in Hong Kong by 2027, with plans for FDA and NMPA regulatory approval.

The project is expected to deliver the first microbiome-based diagnostic test fully developed in Hong Kong
with a clear roadmap to global regulatory approval, marking a pivotal step in establishing Hong Kong as a
leader in the emerging microbiome industry.
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Intelligent Laser Sensing System for the Energy Industry
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The oil, natural gas, and hydrogen energy sectors increasingly require advanced sensing systems for quality
analysis, pipeline inspection, and leakage detection. This project aims to leverage the research team’scutting-
edge research in laser sensing technologies and artificial intelligence to develop and commercialise a series of
intelligent laser-based gas analysers and detectors. These innovative devices will serve a wide range of
applications across the oil and gas industry, pipeline inspection, and hydrogen safety, and will be brought to
market through the research team’s spinoff, LaSense Technology Limited. Through partnerships with key
industry stakeholders, the systems will undergo rigorous testing, optimisation, and standardisation through
large-scale field trials in Hong Kong and mainland China. This project is strategically aligned with Hong
Kong’s re-industrialisation initiatives, hydrogen development strategy, and national energy policy objectives,
advancing both sensing technology and manufacturing capabilities. The research team believes this initiative
will further strengthen Hong Kong’s international competitiveness in high-end manufacturing and sustainable
energy.
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Innovative CAR T Cells for Hepato-biliary pancreatic cancers [i-CATCH]
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In China, there are 7,500 deaths from solid cancers daily, among which 12% arise from hepatobiliary
pancreatic (HBP) cancers. In Hong Kong, HBP cancers are also common. Together with incidences in
mainland China, the annual mortality amounts to 350,000 individuals succumbing to HBP tumours. CAR T-
cell therapy has the transformative potential to offer cure to HBP patients. The research team aims to drive
innovations in CAR T-cell therapies through tumour cell-surface antigen discoveries, robust manufacturing
platform and innovative clinical trials. It is formed by an academic-industry partnership with the intention to
accelerating R&D advances. Collaboration between academic and industrial players is essential to the
successful development and application for marketing authorisation of a CAR T-cell product. The research
team has assembled in this RAISe+ project the necessary parties, whom together they aim to take new
therapeutic concepts through pre-clinical developments to clinical trials, and commercialisation.

At present, social burden from HBP cancers is high. The research team expects this RAISe+ programme will
have significant impact in sculpting treatment option from targeting cell-surface tumour antigens and expedite
progress in clinical treatment of patient with HBP tumour through new CAR T-cell engineering and innovative
clinical trial designs.
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