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“Advancing health through technological innovation”
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Health Data Examination
Sources

Inpatient health Patient-generated
monitoring

health data
Medical Laboratory
imaging results

L Koktysh, ScienceSoft, 2017.
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https://datasaveslives.eu

Wearable data collected can help us understand
our health, health risks & how our health can be managed.
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Use of Medical Wearables i

U.S. Wearable Medical Device Market BeveEe

size, by product, 2020 - 2030 (USD Billion) GRAND VIEW RESEARCH

25.7%

U.S. Market CAGR,
2022 -2030

$6.9B
---..

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

@® Diagnostic Devices Therapeutic Devices

https://www.grandviewresearch.com/
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Smart haptic
glove for health
metaverse
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Wearable sensors
for healthcare
applications

Smart insole for
diabetic foot ulcer
management
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Motivation

Flexible Sensors
 Wearable
* Imperceptible

Appl 1 - Biomedical
* Disease diagnosis
* Health monitoring

Appl 2 - Health Metaverse
* Medical Training

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



Diabetes — Towards Zero Amputation



The Fight Against Diabetes:

A Worrying Trend

Today, There is a

1 in 3 1 in 3 chance

aged 65 and above vou will get diabetes
has diabetes’ in your lifetime?
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You could face long-term complications,

which can affect your quality of life
If left untreated or poorly managed, it can lead to:

» @ @

Blindness Kidney Failure Heart Attack

1. National Health Survey, 2010, Singapore Citizens and Permanent Resicdents | 2. Phan TP, Alkema L.

Tal ES,

Stroke

et al. Forecasting the burden of type 2

diabetes in Singapore using a demographic epidemioclogical model of Singapore. BMJ Open Diabetes Research and Care 2014;2:0000012. doi: 101136/

bmjdre-2013-000012 | 3. Figures estimated and extrapolated from National Health Survey, 2010 | 4
Citizens and Permanent Residents, aged 18 years and above
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www.moh.gov.sg/budget2016
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Sole Smart ... with Smart Insole
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Customized
\ microchannel design

Liquid active sensing
element
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Flexosense — Towards Zero Amputation

Uploaded to cloud —
Big Data & Al

Accurate measurement of in- For patient to "see” their pain
shoe pressure for better ulcer via their smart device with clear
management & prevention instructions on what to do
€

FlexoSense
NUS Startup, 2016
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Awards & Recognition 95 NUS
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IES Prestigious Engrg ASEAN Outstanding Engrg First Prize, Modern Aging Germany, 2017
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IN THE HEART OF ASIA, SINGAPORE HAS OMNE OF THE FASTESY
GROWING INNOVATION ECOSYSTEMS IN THE WORLD.
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1-D Microtubular Sensors — Towards “invisible” sensing




1-D Microfluidic Tubular Sensor NUS iHealthtech

fS']p & Technology

Xi W et al, PNAS, 2017
5 patents filed
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Rehabilitation Vital Signs Monitoring

Healthcare Training
/ = .

Sensors woven
at the fingertips
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InfinityGlove™ - Gesture Recognition 99

Gaming control Rehabilitation
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Awards & Honors
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Media Coverage

A ‘wmart glove’ that can

asigaene jy T

NUS team
working on
wireless glove
for work, play

i S e NUS NSWS

THESTRAITS TIMES

cna

The Straits Times, 22 Aug 2020

Asian Insider, Sept 2020

YEO JOO CHURN
LERD RESEARCHER
.

ChannelNewsAsia, 21 Aug 2020 CNA Documentary “Game Nation”, 10 Jan
2021

INFINITY GLOVE p
NUS' Marvel-inspired glove allows gaming without controllers
IAY= = ympic gold winner Takahashi retires Olympics: Torch relay schedule intact for next year




HaptGlove — ereless
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NUS Startup
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VR Scenarios

Software development a) Pressing button
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Haptics rendering
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Health & Fitness

Telemedicine
& Consult

Nursing Training. s

The Health Metaverse
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Award & Media Coverage

» |ES Prestigious Engineering Achievement 2022

Townciey Javuary 4 2003 THESTRAITS TIMES
NUS develops __
haptic gloves
offering more
realistic virtual
simulations
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Wearable Technologies — Ultimate Aim

WEARABLES & SENSORS BIG DATA
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0 °
 Heartbeat « Health records « Early detection/diagnosis
 Motion e \Wearable data of diseases
« Steps - Patient generated health « Deep-learning algorithms
 Blood pressure data for personalized therapy
« ECG . « Monitoring of treatment

. ... * Medical training
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Thank You !
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