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Positioning and telemedicine

Impact of the wearables

« A way besides telemedicine? not really possible
* And the TM is hungry for data
* From unique device to mass product
- Estimated 100 Mio devices sold in the past 5 years
* Improvements, improvements, improvements
* And some disruptive innovations around the corner
- SPG andAl

Stationary devices are the golden standard

» Evolution of physiological parameters
» Easy to track — see blood pressure
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+~~ Market Growth (2019-2024)

Year

2019

2020

2021

2023

2024

Market Value (USD)
~ $20-25 billion

~ $28 billion

~ $32 billion

$35.6 billion BCC Researd] h

$42.7 billion Grand View Resear...

Growth Drivers

Early adoption of fitness trackers and diagnostic wearables
COVID-19 accelerated demand for remote monitoring
Expansion into chronic disease management

Strong uptake of smartwatches with medical sensors

Integration into healthcare systems, insurance coverage




Key challenges and differentiation

Key Challenges

* User perspective

* Matching the needs (disease specific solutions)

- Battery life span

Market Drivers

- Size . -
* Rising prevalence of chronic diseases & home-healthcare demand
° Costs * Increasing adoption of Al-enabled biosensors for disease-specific monitoring
» Growing reimbursement for remote patient-monitoring programs
° Regulatory perspective « Integration with consumer-tech ecosystems boosting user engagement

» Miniaturization of battery technology lowering form-factor constraints

* Accuracy

* Regulatory fast-track pathways for digital therapeutics & connected devices

«  Cybersecurity

Market Restraints
* Medical perspectlve « Cybersecurity & data-privacy compliance costs

* Fragmented device-data standards hindering interoperabilit
- Accuracy 9 g inferoperabilly

* Low physician trust in consumer-grade data accuracy

° CIA (Confldentlallty, Integrlty and Avallablllty) of data » Battery-longevity and e-waste concerns
e Transmission/Sto rage /Com p| iance Source: mordorintelligence report 2024
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Key Challenges

Solutions

Use of SOC combining:
+  BLE, MCU, Memory, Encryption, NNA

« Good news: same challenges in the mobile telephone
industry

Trade-off between Edge and Cloud computing

Data encryption (cybersecurity expectations)

BLE vs. ISM vs. WiFi vs. loT
- Each has a justification for use

*  We developed devices with each one of them
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Key parameters

Measured parameters

“The big five” The standard parameters
« HR (IBI)  Activity

« Sp0O2 * Position

* (Core) temperature * Environmental

* Blood pressure evolution

* Respiratory rate “Newer ones”
- ECG
- EEG

« Skin impedance
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Present solutions

Limitations of present solutions

* “Alle kochen auch nur mit Wasser”

* High reliance on PPG

- PPG is a great solution, but....

* Measured signals “could” be better
*  Quality of signals
 Affect the calculations
» Alot of noise to be filtered out
« Consequences:

* Need for computing power
« Battery drain

+ Algorithms could be simpler, faster, less hungry
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Future of Wearables

Tomorrow solutions

ECG Signal

* Disruptive Sensors: SPG
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» Both light absorption and scattering
» Melanin level independent

* As PPG: (much) higher SNR Time (ms)
a)
* Revealing new parameters that were previously ——
unreachable — blood flow speed ' P
.......... PATp.........

Systolic Peak

» Disruptive Charging SSB

Diastolic Peak ]

Amplitude

« Solid State Batteries L e <
- Similar energy density to Li batteries = i |
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» Charging at 60C (not at 0.5C-1C) Time (ms)

 From 20% to 80% in less than 1 minute

» Allows smaller form factor because of acceptable
recharging duration
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Wrap-up

* Wearables: Key component for the medical world

* On the path to achieve stationary equipment
accuracy

 World in motion: new sensors, batteries and Al
enabled

« Combined measurements and correlations

« Established medical product: Regulatory
expectations accordingly high

» Targeted: Disease specific, assisted living,
retraining therapy or simply universal
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