Presentation:
Mobile Technology and Healthcare

y @3g4gUK

1




3G4G Channels...

Connectivity
Technology Blog

Telecoms Connectivity Operator

3G4G Free 6G Training  Free 5G Training Infrastructure Technology Watch

£ YouTube

https://www.youtube.com/3G4G5G




5G Advert by Operator TIM, Italy



https://www.youtube.com/watch?v=ohvA551N3-Y
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Connectivity Options for Healthcare
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NTT Docomo SCOT (Smart Cyber Operating Theater)™

Mobile SCOT Realized by 5G

Mobile version of SCOT™ leveraging ultra high-speed and low-latency 5G

Surgery Information
shared with doctor in
mobile strategy desk

. .‘ \-l‘ ¢

-L. '35‘ - %"' ' Ultra high-speed
and low-latency mobile
Surgeons., radio communication 4
Mobile Smart Operating Room Mobile Strategy Desk
v High-level/Secure diagnoses and treatment v" Even during trips or moving,
anytime, anywhere experienced/senior doctor can provide

surgeons with advice via 5G connection.

v Enabling advanced surgeries based on
consensus building while communicating with
doctor at mobile strategy desk




5G brings advances for rural healthcare in China

Source:



https://www.chinadailyhk.com/articles/116/91/105/1564981787993.html

OnMed Telemedicine Station in Hospital

magazin fir digitale kultur

Foto: Onmed
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https://hitconsultant.net/2019/10/15/tampa-general-hospital-deploys-onmed-telemedicine-station-in-hospital/

The hospital of the future

Asset Tracking solution -
Trigger-tegs ere placed on
essets, such as equipment end
medicines, which are then
constantly monitored by a
series of on-site beacons

'
° The ability to download
documents, patient records
and scens quickly

6 Heat Detection Camera
solution offers the potential to
screen visitors, NHS staff and
cerers for potentiel raised
temperatures at hospital and
cere home entry points.

QO vodafone

Source: WPI Stratecy renort for Vodafone UK



https://newscentre.vodafone.co.uk/app/uploads/2020/11/Vodafone-5G-Health-Report.pdf

Satellite Applications Catapult Connected Ambulance
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“In our Health Living Lab, we have been utilising the benefits that come
with combining terrestrial and satellite communications networks, and
in particular the use of 5G and satellites.”

e Read more about 5G Satcomms and Health



https://sa.catapult.org.uk/blogs/5g-satcomms-and-health/
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Google Introduces Pixel Watch with Fitbit health and fitness

ee

Health and fitness

Live healthier with Fitbit.2

Fitbit's most accurate heart rate tracking yet. v
Keep an eye on your heart with the ECG app. v Sensors
Compass Optical heart rate sensor®
Track your nightly sieep stages and health metrics. v
Altimeter Accelerometer
Stay protected with fall detection and Emergency SOS. v Blood oxygen sensor’ Gyroscope
Multipurpose electrical sensor Ambient light sensor

Get extra insights with Fitbit Premium included. v

Heart rate

v83




Samsung Galaxy Watch 5

Sensors:

* Accelerometer,
* Barometer,

* Bioelectrical

Impedance
1.0 G services,
135bpm BC:OOd oxygen AverageHR Ana IySIS Se nSO r’
uring sleep
Resting heart rate over ¥ 73bpm .
120 bpm for 10 Under 90% for A ¢ EIeCtncaI Hea rt
minutes starting at ymptoms A
9:58 am. 2 5 2 5 ¢ / Feeling unwell? Se n SO r’
M 86 Add

View HR

* Gyro Sensor,

* Geomagnetic
Sensor,

Heart rate Body composition Sleep ECG ¢ nght Sensor,

* Optical Heart Rate
Sensor
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https://www.zdnet.com/article/how-the-new-samsung-galaxy-watch-5-may-help-those-trying-to-conceive/

Amazfit GTS 2e — Where Style Meets Health

Endurance

Battery capacity

Charging method

Charging time

Typlcal use battery life

Baslc use battery life

Heavy use battery life

Amazfit GTS 2

About 2 hours

Amazfit GTS 2e

246 mAh (typical value)

agnetic charging stand

24
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Movement ration sensor
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Connection



https://www.amazfit.com/en/gts2e

atch Series

Wrist Temperature

189 Retrospective ovulation Low
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= estimates

International

roaming power
Mode

2 S ¥

Advanced

Multisport workouts cycle tracking AFib History

‘ ‘ Edge-to-edge display

Blood oxygen

Temperature sensing

CrashDetection

New watch faces and bands

Fast charging @

Medications app

Sleep stages

About Wrist Temperature

Wrist temperature is a measurement
related to your body’s temperature taken
by Apple Watch while you're sleeping.
Your data is shown as a change from
baseline, an average of recent

taken during sleep. While

' 10:09
Ovulation Date 1 3
Estimated 1
1t's likely you

ovulated on Friday,
September 2, 2022.

AFib History

Over the last week,
your heart rhythm
showed signs of AFib
4% of the time.

The previous week it
was also 4%.

—_—
Close 10:09

It looks like you've
beeninacrash.

EMERGENCY
S0S CALL

Cancel

\._Apple Watch will trigger
B

Sleep

Sleep Stages

® Awake
® REM
® Core
@ Deep

6 min
1hr 45 min
4 hr 48 min

37 min




Apple Watch Keeps Saving Lives

Apple Watch Successfully
Detected Heart Failure
with New App

Apple Watch helps Apple Watch Fall Apple Watch fall
diagnose deadly tumor, Detection helps save 92- detection feature saves
saves Maine woman's’ year-old farmer after fall another life again

7K
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A indicates that A hiker fell into a river
an Apple Watch app may be y and fractured his back,
useful in detecting left- e

but the fall detection
ventricular dysfunction. function of his

Apple Watch ECG could
be a good early heart
attack detection system

Apple Watch car accident Apple Watch praised for

detection useful network saving UK man'’s life after
praise wild 48 hours when

heart stopped 138 times

—— : . i
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https://www.ibtimes.co.uk/apple-watch-fall-detection-feature-saves-another-life-again-1670640
https://appleinsider.com/articles/20/06/19/apple-watch-fall-detection-helps-save-92-year-old-farmer-who-fell-twenty-one-feet
https://appleinsider.com/articles/20/06/19/apple-watch-fall-detection-helps-save-92-year-old-farmer-who-fell-twenty-one-feet
https://appleinsider.com/articles/22/08/15/apple-watch-ecg-could-be-a-good-early-heart-attack-detection-system
https://www.healthline.com/health-news/apple-watch-successfully-detected-heart-failure-with-new-app
https://www.cbsnews.com/boston/news/apple-watch-helps-diagnose-deadly-tumor-save-maine-womans-life/
https://time.news/apple-watch-car-accident-detection-useful-network-praise/
https://9to5mac.com/2022/09/02/apple-watch-saves-life-heart-stopped-138-times/

Source: Kelsey Farish on Twitter
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https://twitter.com/KelseyFarish/status/1571490569767251968

Tektelic eBeat Arm Band

eBeat Solution

» Use Case Opportunity

Key Features

» Longrange wireless communication
» 24/4autonomous operation

y» Personalized setting by a nurse

» Vital signs data and analysis

» Alarm setting and monitoring

y» Easyto use by patients of allages

» ~3month battery life (CR2477)

Simple and low cost digital medicine solution that
reduces medical personnel efforts & costs and
improves quality & accuracy of patient care in
hospitals, nursing homes and at homes.

Core Functions
» Blood Oxygen (SPO2)
» Heart Rate & HRV

» Body Temperature

» Respiratory Rate

» Body Position

» Fall Detection

Digital Health reduces medical personnel efforts by 20-35%

Source:



https://www.tektelic.com/products/sensors/ebeat-arm-band-iot-device/

Tekihealth’s Teki-Hub for Care Homes and Remote Consultation

(0]1]

Using 5G to ]

and positive differ

the people, business:
and the public sector
in the West Midlands

More info on

©3G4G


https://www.wm5g.org.uk/news/care-home-residents-benefit-from-uks-first-5g-remote-diagnosis-and-monitoring-trial/
https://tekihealth.com/

Network




Private Network for UK's First 5G Hospital

Virgin Media O2 Business and Nokia use a

to connect mission-
critical hospital activity:

 Handheld devices to update patient
records.

* Smart devices and monitoring to reduce
expensive medicine waste and track the air
quality in wards.

* Hospital IT teams will have access to expert
maintenance support in other hospitals
thanks to Remote Expert (an AR tool)



https://news.virginmediao2.co.uk/virgin-media-o2-business-switches-on-the-uks-first-5g-connected-hospital-with-south-london-and-maudsley-nhs-foundation-trust/

Hospital of the future - UK
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Smart Hospital: CHUK Medical Centre, Hong Kong

Smart Hospital

CONFIDENTIAL GSMA 2020

applications and
real-time
experiences

Smart Medicine

Fully electronic

and paperless
medical record
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Examples of Healthcare Apps in General

TYPES OF HEALTHCARE APPS

Pro Networking apps EHR apps Inventory Management

Marketplace apps

Appointment Scheduling

Patients

Health apps for Women Networking

Source: Topllight
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https://topflightapps.com/ideas/5-steps-to-build-a-healthcare-app/

Example of mHealth

Apps from China
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https://www.mdpi.com/2227-9032/10/3/479/htm

Huge Potential for Connectivity in Healthcare

In healthcare, 5G use cases like virtual consultations

improve patient outcomes significantly C
o
Decreased patient “did  Fewer visits by medjcal Decreased patient 2
" ; N 5
not attend (DNA)” rates professionals to waiting times for il
patients secondary care Z
m
25
Sy W
Base case & @ ' billi 8
in 2030 -
(without 56) 2.8 billion 929 million P " 28billion 521 million
outpatient appointments outpatient appointments
visits missed visits missed

w— R KA R A
5G impact
in2030  794million 2:9% 334 million  10.4% 74million  0.3%

extra patients increase extra patients increase extra patients increase
treated treated treated

© STL Partners |  Proprietary and Confidential SO urce:



https://stlpartners.com/case_studies/quantifying-the-impact-of-5g-on-the-healthcare-industry/

Further Reading

* NTT Docomo: Mobile SCOT Concept (/ink)

* Springer Link: Smart Cyber Operating Theater (SCOT): Strategy for Future OR (/ink)

* China Daily: 5G brings advances for rural healthcare (/ink)

* Vodafone UK: How 5G and loT Technology Can Transform Health and Social Care (//1k)

* Satellite Applications Catapult: Connected Ambulances: The Future of Healthcare (/ink)

* Apple Newsroom: Apple reveals Apple Watch Series 8 and the new Apple Watch SE (/%)

* Apple support: Intro to Health data on iPhone (/ink)

* Samsung: Enhance your life with Samsung Health (//1k)

* TechRadar: Amazfit smartwatches are getting a potentially life-saving new feature (//1%)

* The 3G4G Blog: 5G & Al Powered Smart Hospitals (/ink)

* The 3G4G Blog: 5G Remote Surgery and Telehealth Solutions (/1)

* The 3G4G Blog: Banana and Egg gets 5G Telesurgery (/ink)

* Operator Watch Blog: Vodafone Deutschland (Germany) Continues 5G Use Cases Innovation (/ink)
* Operator Watch Blog - China Mobile on The Next Phase of 5G: Progress, Challenges, and Opportunities (/i1nk)
* VentureBeat: Telemedicine and chatbots are using data to transform health care (/ink)

* Vodafone Germany - Connecting4Good: Visit to the doctor at the telemedicine station (/i1k)

* UK5G: 5G and Medical Treatment (/ink)

* UK5G—5G in Action: Emergency Care (/in<), Remote Robotic Surgery (!1k), Telemedicine (!ink)

* Liverpool 5G: Connecting Health and Social Care in Liverpool (/ink)

e STL Partners: Quantifying the impact of 5G on the healthcare industry (/ink)

* Research Paper - Recent Advances in Wearable Sensing Technologies (//1k)

* Advanced Materials: Research Paper - Wearables in Medicine (/ink)

* IPSOR Magazine - Wearables: Making a Mark in Digital Health (/ink)

* Huawei Watch D lands in China with blood pressure tech (!nk). Demo of Blood pressure measurement ( , )
* Qualcomm OnQ Blog - Developers: Building intelligent health and fitness wearables (/i1k)

©3G4G 3GaiIG



https://www.docomo.ne.jp/english/info/media_center/event/mwc19/pdf/about_mobile_scot.pdf
https://link.springer.com/chapter/10.1007/978-981-16-4325-5_53
https://www.chinadailyhk.com/articles/116/91/105/1564981787993.html
https://newscentre.vodafone.co.uk/app/uploads/2020/11/Vodafone-5G-Health-Report.pdf
https://sa.catapult.org.uk/blogs/connected-ambulances-the-future-of-healthcare/
https://www.apple.com/uk/newsroom/2022/09/apple-reveals-apple-watch-series-8-and-the-new-apple-watch-se/
https://support.apple.com/en-gb/guide/iphone/iphbb8259c61/ios
https://www.samsung.com/global/galaxy/apps/samsung-health/
https://www.techradar.com/news/amazfit-smartwatches-are-getting-a-potentially-life-saving-new-feature
https://blog.3g4g.co.uk/2021/12/5g-ai-powered-smart-hospitals.html
https://blog.3g4g.co.uk/2020/05/5g-remote-surgery-and-telehealth.html
https://blog.3g4g.co.uk/2021/01/banana-and-egg-gets-5g-telesurgery.html
https://www.operatorwatch.com/2021/12/vodafone-deutschland-germany-continues.html
https://www.operatorwatch.com/2021/02/china-mobile-on-next-phase-of-5g.html
https://venturebeat.com/business/telemedicine-and-chatbots-are-using-data-to-transform-healthcare/
https://www.vodafone.de/featured/digital-life/connecting4good-arztbesuch-in-der-telemedizinstation/#/
https://uk5g.org/discover/5g-industry/health-social-care/5g-in-medical-treatment-UK/5g-remote-robotic-surgery-UK/
https://uk5g.org/discover/5g-industry/health-social-care/5g-in-medical-treatment-UK/5g-emergency-care-UK/
https://uk5g.org/discover/5g-industry/health-social-care/5g-in-medical-treatment-UK/5g-remote-robotic-surgery-UK/
https://uk5g.org/discover/5g-industry/health-social-care/5g-in-medical-treatment-UK/5g-medical-treatment-telemedicine-UK/
https://liverpool5g.org.uk/
https://stlpartners.com/case_studies/quantifying-the-impact-of-5g-on-the-healthcare-industry/
https://pdfs.semanticscholar.org/e7bf/b65312dc38e4927f43686a12ec74dbeaf689.pdf
https://europepmc.org/backend/ptpmcrender.fcgi?accid=PMC6541866&blobtype=pdf
https://www.ispor.org/docs/default-source/default-document-library/ispor_vos_october-2021_online.pdf
https://www.wareable.com/smartwatches/huawei-watch-d-official-8665
https://www.youtube.com/watch?v=VB_jtgTFvJc
https://www.youtube.com/watch?v=_9KNiT8xxKU
https://www.qualcomm.com/news/onq/2021/04/building-intelligent-health-and-fitness-wearables

Thank You

To learn more, visit:

3G4G Website — https://www.3g4g.co.uk/

3G4G Blog — https://blog.3g4g.co.uk/

Telecoms Infrastructure Blog — https://www.telecomsinfrastructure.com/
Operator Watch Blog — https://www.operatorwatch.com/

Connectivity Technology Blog — https://www.connectivity.technology/
Free 5G Training — https://www.free5gtraining.com/

Free 6G Training — https://www.freebgtraining.com/

Follow us on Twitter: https://twitter.com/3g4gUK

Follow us on Facebook: https://www.facebook.com/3g4gUK/
Follow us on LinkedIn: https://www.linkedin.com/company/3g4g
Follow us on SlideShare: https://www.slideshare.net/3G4GLtd
Follow us on YouTube: https://www.youtube.com/3G4G5G
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