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Getting the right diagnosis is critical to enabling effective healthcare. It
should adequately explain a patient's health problem so as to ensure
prompt and appropriate treatment. At iHealthtech, we are developing non-
invasive and portable diagnostic devices and techniques capable of rapid
and accurate disease detection and real-time and long-term monitoring
without the need for expensive and bulky lab-based medical equipment.

STAR (Single Telomere Absolute-length Rapid) assay is a new technique to assess
telomere lengths rapidly and conveniently using a blood test. By tracking telomere
lengths over a period of time in response to actions we take, e.g. adjusting food
intake, doing regular exercise or taking certain medication etc., can lead to better
health and a longer lifespan. (Research Team: Assistant Professor Cheow Lih Feng)



(Left to right) Dr Wang Bo, Mr Ananta
Narayanan Balaji, Ms Chen Yuan and
Assistant Professor Shao Huilin showing
the sweat pH sensor capable of collecting
bodily fluid for detecting biomarkers
such as pH, glucose, etc., for real-time
and non-invasive assessment of the well-
being of individuals. (Research Team:
Assistant Professor Shao Huilin)



(Left to right) Assistant Professor Shao Huilin, Dr Zhang Yan and Dr Carine Lim
developed a highly sensitive and accurate blood test portable device called APEX
(Amplified Plasmonic Exosome) for early detection of Alzheimer's disease.

Associate Professor Roger Ho (right) and Dr Syeda Fabeha Husain use the fNIRS
(Functional Near-Infrared Spectroscopy) brain imaging technique to assess mental
disorders in patients. Associate Professor Roger Ho is also among the scientists who
published early studies on how the COVID-19 virus impacted COVID-19 patients'
mental health.



SENSORS
SMART

Right image: Associate Professor Benjamin Tee's PhD student Yu Kelu demonstrated a
low-cost eye pressure testing device that combines AI and electronic skin
technology. (Photo credit: James Dyson Award)

Smart flexible and wearable sensors allow for unobtrusive and non-
invasive health monitoring, including tracking vital signs, fitness and well-
being, and even chronic diseases. Our technologies integrate innovative
materials and devices for diverse applications, such as e-textiles for smart
clothing, advanced engineered materials for robotic sensing and
microfluidics for disease diagnosis. The advancement of such technologies
has enabled applications in both clinical and non-clinical settings as well
as in remote areas with limited resources and at a fraction of current
medical costs. This section showcases a few technologies developed by
Professor Lim Chwee Teck, Associate Professor Benjamin Tee, Assistant
Professors Shao Huilin and John Ho.



Right upper image: (Left to right) Professor Lim Chwee Teck, Dr Yeo Joo Chuan and
Dr Yu Longteng showed a gesture-based glove, termed InfinityGlove™, developed by
the team. The glove can be used for high precision and responsive manoeuvring and
incorporated into adults' fitness or rehabilitation programme.

Right lower image:VeCare is a smart bandage developed by Professor Lim Chwee
Teck and Dr Gao Yuji to detect multiple biomarkers for onsite chronic wound
monitoring.

Associate Professor Benjamin Tee and his research team engineered an artificial
nervous system called ACES (Asynchronous Coded Electronic Skin), which can respond
1000 times faster than a human sensory nervous system. ACES can be used as an
electronic skin on robots and prosthetic devices for intelligent sensing.



(Left to right) Assistant Professor John Ho, Dr Lin Rongzhou and Dr Kim Han-Joon
demonstrated a smartphone-powered suit developed by the team. The innovative
garment can incorporate various sensors to measure physical and physiological data
such as athletesʼ posture, running gait, body temperature and heart rate.

Right image: A wireless and battery-free bioelectronic sensor such as a smart suture
or wound infection sensor based on DNA hydrogel (inset) can conveniently detect
and manage medical conditions outside of clinical settings and for timely and
effective interventions using a smartphone. (Research Team: Assistant Professor John
Ho)



Right image: A demonstration of a novel cancer detection technique employing AI
to identify cancer cells by their acidity. The method is developed by Professor Lim
Chwee Teck, Dr Yuri Belotti and Dr Jokhun Doorgesh Sharma.

A robotic system built to
sense like a human was
engineered by teams led by
Associate Professor Benjamin
Tee from iHealthtech and
Assistant Professor Harold
Soh from NUS Computer
Science. The system
comprises an artificial brain
system that mimics biological
neural networks and is
integrated with event-driven
artificial skin and vision
sensors.

ARTIFICIAL
INTELLIGENCE
Big data and artificial intelligence (AI) have progressed at an
unprecedented pace in recent decades, impacting humanity in many areas,
such as engineering, communications, economy, and healthcare. These
technologies can potentially revolutionise clinical decision and therapeutic
intervention processes, disease prognostic prediction and diagnostics,
drug discovery, and precision oncology. In iHealthtech, Prof Lim Chwee
Teck and his research team have developed a method to identify cancer
cells by their acidity. Research teams led by Associate Prof Benjamin Tee
and Assistant Professor Harold Soh also designed a robotic system using AI
to enable robotic hands to sense like a human.



Medicine and health technology advances have prolonged people's life
expectancy and changed demographic worldwide. In Singapore, the ageing
population will also increase to about 25 per cent of the population in the
next ten years. As such, Singapore will face immense health challenges in
providing more healthcare facilities for senior citizens with a shrinking
workforce. Associate Professor Alfredo Franco-Obregón has developed a
novel therapeutic technique that can transform how we build, heal and
retain muscles using magnetic field. He envisions such emerging therapy
and health technology could enable elderly persons to stay active longer
and improve their wellness and healthy longevity.

BIXEPS™, a tuned magnetic field device, provides an alternative means of muscle
building and healing without imposing physical strain. The technology can help to
accelerate muscle recovery for injured athletes or prolonged muscle vitality in elderly
people. (Research Team: Associate Professor Alfredo Franco-Obregón)



COVID-19
The worldwide COVID-19 pandemic has caused tremendous disruption not
only to our lives but also livelihood. In contributing towards the fight
against COVID-19, iHealthtech researchers has been developing a number
of innovative technologies. These include rapid and cost-effective point-
of-care test devices as well as bluetooth-enabled technology to automate
the screening and monitoring of patients' health conditions in community
care facilities.

Right image: (Left to right) Assistant Professor John Ho from iHealthech, Associate
Professor Arthur Tay from the NUS Department of Electrical and Computer
Engineering and Dr Yen Shih-Cheng from NUS Engineeringʼs Innovation and Design
Programme tested an automated health screening system using Bluetooth-enabled
pulse oximeters during the heightened period of COVID-19. A tablet can
conveniently capture the oxygen level readings from oximeters and neatly present
them on a colour-coded dashboard, thus significantly increasing the efficiency of the
screening process.

eSIREN (The electrochemical System
Integrating Reconfigurable Enzyme-
DNA Nanostructures) platform is
designed to directly detect viral nucleic
acids such as SARS-CoV-2 through
molecular nanostructures and
automated microfluidics. (Research
Team: Assistant Professor Shao Huilin)

EPIDAX is a cost-effective portable micro-
PCR diagnostic system for rapid onsite
Covid-19 testing to reduce the time and
effort of having to transport samples to a
centralized lab for analysis. (Research
Team: Professor Lim Chwee Teck)



Dedicated incubation suites at iHealthtech provide more than just a space to support
technology translation efforts and researchers to kick-start their spin-out
companies. The space brings together and enables closer collaboration among
entrepreneurs, clinicians, engineers and scientists from the university, hospital and
industry.Ideation Development CommercialisationDiscovery

Technology
Assessment

University Business

Product
Definition

Product
Development

Spinoff/
Licensing

Commercialisation

Associate Professor Ali Asgar Saleem Bhagat, Deputy Director of Translation

“HATCH advocates research with development and
acts as innovation catalyst facilitating the institute
and their members to meet their translation and
commercialisation goals.”

Healthtech Translation Hub (HATCH) is a dedicated iHealthtech
translational arm to facilitate the translation of innovative technologies
from lab to clinic and market. HATCH focuses on translating and
developing fast, accurate and affordable diagnostics and health and
wellness devices for continuous health monitoring. The hub serves as a
bridge for collaboration between the university, hospitals and industry.
HATCH also manages the incubation suites and brings strategic programs
and partnerships to promote iHealthtechʼs mission.



Pulsed electromagnetic field (PEMF) device for
muscle regeneration, enhancement and recovery
after injury.

Molecular diagnostic technologies for cancers
and neurodegenerative diseases.

Human-digital interface for rehab, gaming and
metaverse.

Fertility technology for home use.

Smart sensors for personalised digital health and
well-being.
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SELECTED
AWARDS & HONOURS

Google Research Scholar Award, 2022 - Assistant Professor Brian Lim

LʼOréal Singapore for Women in Science Fellowship 2021 - Assistant Professor Gloryn
Chia

James Dyson Award 2021: Low-cost glaucoma testing device that combines AI and
electronic skin technology - Yu Kelu, Li Si, David Lee

Institution of Engineers, Singapore (IES) Prestigious Engineering Achievement Awards
2021: InfinityGlove™ - Professor Lim Chwee Teck, Dr Yeo Joo Chuan, Dr Du Kang

Asiaʼs Most Influential Scientist Award, 2021, by Fortune Times - Professor Lim Chwee
Teck

NUS Young Researcher Award, 2021, World Economic Forum Young Scientist Award, 2019
- Associate Professor Benjamin Tee

NUS Young Researcher Award, 2021, Presidentʼs Young Scientist Award, 2019 - Assistant
Professor Shao Huilin

World Economic Forum Young Scientist Award, 2020, and Asiaʼs Rising Scientists by the
Asian Scientist Magazine, 2021 - Assistant Professor Andy Tay

Highly Cited Researchers 2021 - Professor Lim Chwee Teck, Associate Professors Roger
Ho & Benjamin Tee

Young Scientist Award, 2020 - Assistant Professor John Ho

Institution of Engineers, Singapore (IES) Prestigious Engineering Achievement Awards
2020: Asynchronous Coded Electronic Skin (ACES) and wireless light switch for targeted
cancer therapy - Associate Professor Benjamin Tee and Assistant ProfessorJohn Ho
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