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MISSION
• Identify clinical unmet needs 

& challenges
• Innovate health solutions & 

technologies

• Incubate to bring healthtech
from bench to bedside

• Impact on patients, doctors 
& society
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Emerging Role of AI in Healthcare



…there is no 
Data without 
Technology!

C Gröger,CACM 2021



L Koktysh, ScienceSoft, 2017.

Health Data 
Sources



Wearable data collected can help us understand 
our health, health risks & how our health can be managed.

https://datasaveslives.eu



Use of Medical Wearables

https://www.grandviewresearch.com/



Single cell 
analysis for 

precision therapy

Liquid biopsy for 
disease diagnosis

Tumor-on-chip 
for drug testing

Gut-on-chip  for 
Microbiome studies

Autologous blood 
salvage system

Micro-PCR for 
respiratory 

disease diagnosis

Biomedical 
Technologies
(C.T. Lim Lab)

Extracorporeal 
therapy for 

sepsis

Multiplex immunosensor 
for wound monitoring

Skin-on-chip for 
skin infection 

studies

Blood vessel-
on-chip

Wearable sensors 
for healthcare 
applications

Smart insole for 
diabetic foot ulcer 

management

Smart haptic 
glove for health 

metaverse 



Biomedical 
Technologies
(C.T. Lim Lab)

Wearable sensors 
for healthcare 
applications

Smart insole for 
diabetic foot ulcer 

management

Smart haptic 
glove for health 

metaverse 



Gao, Yu, Yeo & Lim et al, 
Advanced Materials, 2019.

Motivation

Flexible Sensors
•Wearable
• Imperceptible

Appl 1 - Biomedical
•Disease diagnosis 
•Health monitoring 

Appl 2 - Health Metaverse
•Medical Training
•Rehabilitation



Diabetes – Towards Zero Amputation





Sole Smart … with Smart Insole



Customized 
microchannel design

Liquid active sensing 
element

Smart Sole for Diabetic Ulcer



FlexoSense

FlexoSense

Accurate measurement of in-
shoe pressure for better ulcer 

management & prevention

For patient to ”see” their pain 
via their smart device with clear 

instructions on what to do

Uploaded to cloud –
Big Data & AI

NUS Startup, 2016

Flexosense – Towards Zero Amputation



Awards & Recognition

Winner, IDTechEx Launchpad, 
Germany, 2017ASEAN Outstanding Engrg

Achievement Award 2016

IES Prestigious Engrg
Achievement Award 

2016

First Prize, Modern Aging 
Competition 2016

Pier 71 Smart Port Challenge Award 2022
Winner, IDTechEx Launchpad, Berlin, Germany, 2017 
ASEAN Outstanding Engineering Achievement Award 2016
IES Prestigious Engineering Achievement Award 2016
JT Award, TechPlanter 2016
First Prize, Modern Aging Competition 2016
Merit Award, Engineering Medical Innovation Global Competition 2016

Dec 2019

8 Feb 2023

28 Feb 2023



1-D Microtubular Sensors – Towards “invisible” sensing



1-D Microfluidic Tubular Sensor

Xi W et al, PNAS, 2017
5 patents filed



Multiple Applications
Rehabilitation

Pulse MeasurementsRespiration Monitoring

Vital Signs Monitoring

Smart Fitness

Healthcare Training



InfinityGloveTM - Gesture Recognition
Gaming control Rehabilitation

Virtual reality training Human machine interaction



© 2023 Microtube Technologies Pte Ltd. Strictly Confidential. All Rights Reserved.

Click to edit Master title styleMedical Training Game

Training gaming – Combining training with gaming

Trial of 200 nurses in a local hospital demonstrated better efficacy

21



Awards & Honors
13

2018 
Top 100 Science Spinoffs



Media Coverage

The Straits Times, 22 Aug 2020

ChannelNewsAsia, 21 Aug 2020

Asian Insider, Sept 2020

CNA Documentary “Game Nation”, 10 Jan  
2021



NUS Startup

HaptGlove – Wireless 
Pneumatic Glove for 
Haptic Feedback in the 
Metaverse



a) Pressing button b) Stiffness

d) Heart beat d) Rain drops f) Balloon g) Archery

c) Stacking blocks

VR Scenarios

25

VR environment;
Haptics rendering 
algorithm 

Software development



The Health Metaverse

Health & Fitness

Nursing Training Psychotherapy

Telemedicine 
& Consult

Rehab

Medical Training



Award & Media Coverage
• IES Prestigious Engineering Achievement 2022

Straits Times, 
24 Jan 2023

Lianhe Zaobao, 
Mar 2023



• Heartbeat
• Motion
• Steps
• Blood pressure
• ECG
• …

• Early detection/diagnosis 
of diseases

• Deep-learning algorithms 
for personalized therapy

• Monitoring of treatment
• Medical training
• …

• Health records
• Wearable data
• Patient generated health 

data
• …

O2
ECG

PORTABLE WEARABLE AI BIG DATA

O2

ECG

WEARABLES & SENSORS BIG DATA AI

Wearable Technologies – Ultimate Aim



Wearables for Healthcare – Ultimate Aim
“It should not only 

improve clinical outcomes, 

reduce healthcare costs, 

but also increase life expectancy 

and healthspan.”
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