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THE NEED TO ADDRESS
GLOBAL CHALLENGES 

HOW TO FEED 10 BILLION PEOPLE BY 2050 ? 

HOW TO FEED PEOPLE IN A HEALTHY AND 
SUSTAINABLE MANNER ? 

HOW TO KEEP PEOPLE HEALTHY ?

HOW TO REDUCE OUR IMPACT ON THE 
ENVIRONMENT ?
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AN APPLE A DAY 
KEEPS THE DOCTOR AWAY



AN APP A DAY 
KEEPS THE DOCTOR AWAY



with support of:
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OUR TOOLBOX
CHIP TECHNOLOGY &

DIGITAL TECHNOLOGIES

PUBLIC



SMALLER MORE
COMPLEX

FASTER LESS 
POWER
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OUR 
GOAL

CREATE
HUMAN
DIGITAL
TWINS

PUBLIC
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CREATE AND VALIDATE 
INNOVATIONS LINKED TO 
NUTRITION, METABOLIC 
HEALTH AND MENTAL 
WELLBEING

PUBLIC







NANOELECTRONICS HAS BROUGHT VITAL 
SIGN MONITORING IN A SINGLE CHIP



https://www.myheartmonitor.com/device/mcot-patch/

… AND RESULTED
IN MEDICAL
GRADE
WEARABLES



… AND WILL
LEAD TO
FUTURE
MEDICAL
GRADE
WEARABLES
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SMART HEALTH PLATFORMS WE ARE 
CREATING
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TO ENABLE HEALTH BREAKTHROUGHS
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CREATE NEW TOOLS FOR 
NUTRITION AND METABOLIC 

HEALTH
INGESTIBLES & SMART BATHROOM

PUBLIC



CONFIDENTIAL

APPLICATION
TARGETS
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INGESTIBLE SENSORS

§ Diagnostic applications
§ Study interventions

§ Dietary interventions
§ Nutrition research
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IS THIS POSSIBLE ?
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DAUNTING MINIATURIZATION CHALLENGES
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10x – 100x reduction in power, size, while all the while scalable to volume

Bio-chemical sensor 
interface ICs

Data analytics ICs

Wireless interfacing+ Sub-µW sensor readout electronics 

+ Multi-modal sensor combining electro-chemical, optical, wave-based sensing

+ Data analytics and sensor fusion algorithms

+ Location-aware sensing and sampling
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DAUNTING MATERIAL & PROCESS CHALLENGES
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§ (Micro-)fluidics for reliable sampling

§ Integration and miniaturization of sensors

§ Hermetic and biocompatible sealing of electronics

§ Anti-fouling coating

Fluidics & sampling

Packaging

Sensor technology
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SEVERAL & FAST LEARNING CYCLES

PUBLIC
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CURRENT STATUS

>6 days battery lifetime 
when measuring and transmitting 

every 3 seconds.
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§ Sensitivity       
in harsh 
environment

§ Specificity in   
in-vivo setting

§ Anti-fouling 
techniques

FIRST VALIDATION IN AN IN-VITRO MODEL OF THE GI TRACT
(SHIME @ Wageningen University)
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A SMART BATHROOM FOR YOUR DAILY CHECK-UP ?
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BATHROOM FOR HEALTH
MEASUREMENT OF BIOMARKERS AS EARLY INDICATORS FOR DISEASE OR NUTRITIONAL INTERVENTION

Stool analysis –
toilet seat / toilet bowl

v Stool metrics
v Bristol stool scale
v Stool analysis (specific gravity, …)
v …

§ Urine analysis 
(dip-stick, pH, 
turbidity)

§ Hydration level
§ ...

Urine sensing –
toilet bowl

Physiology measurements –
toilet seat

Ø Heart Rate
Ø Heart Rate variability
Ø Blood Pressure changes
Ø Blood Oxygenation 
Ø Skin/core temperature
Ø PAT / PTT
Ø …
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HUMAN INTELLIGENCE (SLIGHTLY SIMPLIFIED)

WE LEARN BY RULES WE LEARN BY EXPERIENCE

PUBLIC
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OUR DIGITAL TWIN GROWS BY USING ARTIFICIAL INTELLIGENCE
“LEARNING BY EXPERIENCE” 

SUPERVISED UNSUPERVISED REINFORCEMENT
LEARNING LEARNING LEARNING

PUBLIC
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Continuous non-intrusive 

sensing
ECG

Metabolites
• internal (smart pill)
• external (patches)

Relevant vital signs

Urine and fecal analysis

Subjective physical and 
mental assessments

Food intake

Physical activity

...

AI cloud platform

secure data 
storage  -

FAIR

Data analytics modules

• individualized models
• online learning
• active learning
• probabilistic learning
• digital phenotyping
• ...

AI applications

Feedback / Advice
the right message in the 

right tone at the right time

R&D dashboards 
population effects, 

discovery  

ONEPLANET HUMAN DIGITAL TWIN
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SME 
program

innovation with 
and for SME building an 

SME network

collaboration 
with regional 

networks

connection 
with startup 
ecosystem

SME
living labs

PUBLIC



RESTRICTED

ONEPLANET INNOVATION THEMES
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Environment

Precision
Agriculture

Food
Processing

Food
Quality

Nutrition

Metabolic 
Health

Mental 
Wellbeing

Digital Twin
Models

PUBLIC
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