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2060. Former patient Ambrose Turner begins to understand how he has been given a second chance at life as cardiologist Sheila Shelby downloads his “file” 

and explains the chain of events that allowed him to survive 40 years in an induced coma while the world’s population was decimated.

Exponential Technologies —

Impact, Changes, and Challenges 

for the future Entrepreneur“

https://www.siemens.com/innovation/en/home/pictures-of-the-future/health-and-well-being/medical-imaging-trends.html
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- Technology changes incredibly fast

- Healthcare is one of the top challenges

- Ageing, Unequal Healthcare Delivery,

Cost, Lack of Rural Service, … are

we, are YOU working on these?

- Academic Research is very often not

focussing on solving these problems

and issues

TOPIC RELEVANCE
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• Dipl.-Ing. Nachrichtentechnik, Stuttgart; MSc. - Management, San

Francisco; Dr. rer. medic. (PhD) Medizinphysik, Witten; MSc.

Brewing&Distilling Heriot-Watt University, Edinburgh

• 5 years in San Francisco (UCSF / UC RIL / TOSHIBA MRI) as MRI

R&D and Project Engineer / Product Manager

• CEO and Entrepreneur since 1993 (15 companies founded or co-

founded)

• Germany's Business Angel of the year 2011 — currently invested

in 14 MedTec Start-Up companies

• since Oct 2012 Rudolf-Diesel-Industry-Fellow of the Institute for

advanced Studies TU München / since 2014 Honoray Professor

Biomedical Engineering MISR University, Egypt / since Oct 2018

Adjunct Professor QUT, Brisbane

• since December 2014, Professor (Chair of Catheter Technologies

and Image Guided Surgeries), Otto-von-Guericke University,

Magdeburg, Germany — http://www.ovgu.de/friebe

• >80 national and international patent applications as lead inventor

• Passionate Outdoor Person (Hiking, Climbing, Skiing, Hunting, Dog

Lover)

Michael Friebe, PhD

http://www.ovgu.de/friebe


CATHETER TECHNOLOGIES +

IMAGE GUIDED THERAPIES

Prof. Michael Friebe, www.inka-md.de 8

www.inka-md.de
8

German Public Research University 

— 18.000 Students, 2.000 Staff, 250 

Professors, own medical school and 

university hospital

http://www.inka-md.de
http://www.inka-md.de
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2018 — 24 Invention Disclosures, 14 Patent Applications, 

65 Publications

INKA — currently 19 PhD Students and 2 Post-Docs in 

• Software Solutions (Post Doc Alfredo Illanes with 6

PhD — Image Segmentation, Machine Learning, Signal

Analysis, Navigation and Tracking SW)

• Tools and Devices (Post-Doc Axel Boese with 7 PhD —

Catheters, Needles, Surgical Robotics and

Manipulation)

• Electronic Solutions (Navigation and Tracking HW,

interventional MRI, Sensors)

We are also operating an INNOVATION Lab at the 

University Hospital (IGT:INNOLAB), a separate Graduate 

School (I2T2) for our PhD students, plus 

imaging/hardware/software/3D printing labs at the 

technical university. From 2018 on we will also be in 

charge of the novel and unique HEALTHCARE 

INNOVATION MANAGEMENT MBA.

www.inka-md.de

http://www.inka-md.de
http://www.inka-md.de
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Why Change? Why Future Look? …

WE also need to 

deal with the 

FUTURE 

possibilities … 

WE should 

determine the 

future!

Leaders anticipate. 

Followers react.
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Proof that we are 

living in an 

exponential world!
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THINK BACK 5 OR 

10 YEARS —

WOULD YOU HAVE 

GUESSED THE 

DEVELOPMENT?

BE HONEST!!
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5. Demonetization

6. Democratization

1. Starting Point: Digital

4. Dematerialization

2.

3.

6 D‘s
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New Demands / New Technologies — complete Change!

Limit at the moment — Calculation Power — Really??
Sure you know all that — quick review!

2017

NVIDIA TITAN V

21 BILLION , 110 TFL
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Calculation Power —

Limit in the Future —

Really??
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Data!!! (1 EB = 1 Mio TB = 10E18)
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Data!!! (1 EB = 1 Mio TB = 10E18)
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In 2018 ...  around 2 minutes
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Internet of Things (IoT) / Sensors

EVERYONE WILL BE CONNECTED EVERYWHERE AND ALWAYS BY 2025
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Limit at the moment — Calculation Power — Really??

Probably no longer … Network?
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Limit at the moment — Cost of ENERGY??

ENERGY AVAILABLE IN ABDUNDANCE BY 2030?
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Limit at the moment — Cost of ENERGY??

ENERGY AVAILABLE IN ABDUNDANCE BY 2030?
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TRANSPORTATION

SELF DRIVING AND SELF TRANSPORTING
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TRANSPORTATION

SELF DRIVING AND SELF TRANSPORTING
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TRANSPORTATION

SELF DRIVING AND SELF TRANSPORTING
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TRANSPORTATION

SELF DRIVING AND SELF TRANSPORTING
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TRANSPORTATION

SELF DRIVING AND SELF TRANSPORTING
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TRANSPORTATION

SELF DRIVING AND SELF TRANSPORTING
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TRANSPORTATION / TRAVEL TO SPACE

BY 2020 TOURIST TRIPS TO SPACE AND BEYOND
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Why should 

that NOT affect 

Healthcare?
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What has happened to US Healthcare in 40 yrs?
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DISRUPTIVE MEDTEC IN USE
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HEALTH RELATED EXPONENTIAL DEVELOPMENT

AI + DIAGNOSTICS + DIGITAL BIOLOGY + GENETICS = PARADIGM SHIFT
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HEALTH RELATED EXPONENTIAL DEVELOPMENT

DIAGNOSTICS + DIGITAL BIOLOGY + GENETICS = PARADIGM SHIFT
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Paradigm Shift in Healthcare Delivery
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Everyone talks 

about AI and 

ML … me too!
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ARTIFICIAL INTELLIGENCE
As Spiros Margaris, renowned venture capitalist and

thought leader in AI and Fintech so eloquently said,

If startups and companies rely only on cutting-edge AI

and machine learning algorithms to compete — it will be

not enough.

AI will be not a competitive advantage but a

requirement. Do you hear anyone saying they use

electricity as a competitive edge?

https://twitter.com/SpirosMargaris
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Artificial Intelligence / Machine+Deep Learning / Big Data

How the World Is Preparing for the AI Apocalypse

“I don’t think there’s a need to panic, but…the people who say ‘Let’s not worry at

all,’ I don’t agree with that.” —Bill Gates

“The pace of progress in artificial intelligence (I’m not referring to narrow AI) is

incredibly fast. Unless you have direct exposure to groups like DeepMind, you

have no idea how fast — it is growing at a pace close to exponential. The risk of

something seriously dangerous happening is in the five-year time frame. Ten

years at most.” —Elon Musk

“The development of full artificial intelligence could spell the end of the human

race…It would take off on its own and redesign itself at an ever-increasing rate.

Humans, who are limited by slow biological evolution, couldn’t compete and

would be superseded.” —Stephen Hawking

https://arxiv.org/abs/1802.07228
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The bigger picture —developers and 

entrepreneurial responsibilities —

including ETHICS / DUAL NATURE  
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EU - Iniative
Launch of a process that would pave 

the way towards a common, 

internationally recognised ethical and 

legal framework for the DESIGN, 

PRODUCTION, USE and 

GOVERNANCE of artificial intelligence, 

robotics and ‘autonomous’ systems.
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from 3.
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from 3.
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https://www.statnews.com/2017/10/16/artificial-intelligence-physicians/
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Artificial Intelligence / Machine+Deep Learning / Big Data / Robotics / Sensors

https://youtu.be/-_4eylYEho4

https://youtu.be/-_4eylYEho4
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What stops us from 

implementation?

What needs to 

change?

How do we integrate 

that into the clinical 

workflow?

How do we pay for 

the development and 

use?

What happens to the 

human factor?

YOUR ALGORITHM WILL SEE YOU NOW ... 

ANI - Artifical Narrow Intelligence
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?

Artificial Intelligence / Machine+Deep Learning / Big Data

The key Questions! Can you answer that?
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Artificial Intelligence / Machine+Deep Learning / Big Data
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Artificial Intelligence / Machine+Deep Learning / Big Data
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Please consider MORAL, 
ETHICAL and LEGAL 

implications on that and 
other technologies!

Medical Legal / Certification



Prof. Michael Friebe 74

Advanced Multimodality Image Guided Operating (AMIGO) SUITE -- National Center for Image Guided Therapy

http://www.ncigt.org/pages/AMIGO

PET/CT

3T MRI

"Ceiling"

Will these devices be the ones that benefit everyone?

PERSONAL CHALLENGES 
THERAPY MATCHING DIAGNOSTIC CAPABILITIES + EQUAL OPPORTUNITIES

http://www.ncigt.org/pages/AMIGO
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Will these devices be the ones that benefit everyone?
Is this the FUTURE in Healthcare?

Performance: (1 + 1) > N.A. (1.5?) 

Cost: (1 + 1) = 6! 
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Future Development Goal (should be):
Effective, Cheap, Easy to Use, Small Footprint, Intelligent, 

Digitized and Connected (IoT), Robust / Transportable, Scalable
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Easy MRI Contrast Media Injector
Issues:

Weight - 30kg+

Not fully MR

compatible

Battery backed drive

Did NOT look at:

Complexity

Cost

Handling

Lead to -- Hydraulic Drive

COST: € 20.000

DISRUPTIVE:
€ 20? 

€ 200?

http://www.inka-md.de
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NESPRESSO Concept Contrast Media Injector

€20 versus €20.000!

Disruption!

http://www.inka-md.de
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NESPRESSO Concept Contrast Media Injector

http://www.inka-md.de
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• Developments — even in Healthcare and Medical

Technology — will be faster than you can imagine

(„exponential“)

• Move to HOMECARE, PREVENTION, and

TELESERVICES will come and need dedicated tools

and services — Entreprenuerial Activities Neeed

• Adaptation will be slow due to regulatory issues — Is

this Good or Bad?

• Digitization and mobile accessability will change

Healthcare delivery dramatically in the next decides

SUMMARY I
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• University Education and interdisciplinary academic

development efforts need to be revised to reflect the

changes — do we need PHD‘s in the Future? And If,

how many and how long should it take?

• Research (at least most of it) cannot continue to

work in PHD timing schedules — see above!

• We are very often developing too complex … rather

than to completely rethink processes and goals we

add — think 10x rather than 10% — have a

MOONSHOT and think DISRUPTIVE

SUMMARY II
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HEALTHCARE FUTURE - LITERATURE
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1. 2. 3. 4.
Aligned Design: A Vision for Prioritizing Human Well-

being with Autonomous and Intelligent Systems, Version 2.

IEEE, 2017. http://standards.

ieee.org/develop/indconn/ec/autonomous_ systems.html.

https://more.su.org/mfg-report.html https://arxiv.org/abs/1802.07228http://ec.europa.eu/research/ege/pdf/ege

_ai_statement_2018.pdf

https://www.technologyreview.com/s/609048/the-seven-deadly-sins-of-ai-predictions/

https://medium.com/mit-technology-review/the-great-ai-paradox-441da8f8747c

HEALTHCARE ETHICS

https://more.su.org/mfg-report.html
https://arxiv.org/abs/1802.07228
http://ec.europa.eu/research/ege/pdf/ege_ai_statement_2018.pdf
https://www.technologyreview.com/s/609048/the-seven-deadly-sins-of-ai-predictions/
https://medium.com/mit-technology-review/the-great-ai-paradox-441da8f8747c
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MEDTECH —

Innovation 

Generation, 

Disruption and 

Exponential 

Technologies

Michael Friebe

Are we prepared 

for the next 20 

years of 

Developments? 

How do we 

prepare?
http://www.healthcare-

innovation.de/wp-

content/uploads/2017/08/BME-

IDEA-Buch_final-1.pdf

http://www.healthcare-innovation.de/wp-content/uploads/2017/08/BME-IDEA-Buch_final-1.pdf
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PREDICTIONS
2018: Quantum Supremacy Achieved: The first demonstration of a quantum computation that can’t be simulated with classical

supercomputers is announced.

2020: Flying car operations take off in a dozen cities in the world.

The 5G Network unleashes 10 – 100 Gigabit connection speeds for mobile phones around the world.

2022: Robots are commonplace in most middle-income homes, able to reliably read lips and recognize face, mouth and hand gestures.

All toys are “smart” with built-in machine learning.

2024: The first private human missions have launched for the surface of Mars. The first “one cent per kilowatt-hour” deals for solar and

wind are signed.

2026: Car ownership is dead and autonomous cars dominate our roadways. 100,000 people commute by VTOL each day in each of

L.A., Tokyo, Sao Paulo and London.

2028: Solar and wind represent nearly 100% of new electricity generation.

Autonomous, electric vehicles account for half of all miles driven in large city centers.

2030: AI passes the Turing test, meaning it can match (and exceed) human intelligence in every area.

Humanity has achieved “Longevity Escape Velocity” for the wealthiest.

2032: Medical nanorobots demonstrated in humans are able to extend the immune system.

Avatar Robots become popular, allowing everyone the ability to “teleport” their consciousness to remote locations all over the world.

2034: Companies like Kernel have made significant, reliable connections between the human cortex and the Cloud.

Robots act as maids, butlers, nurses and nannies, and become full companions. They support extended elderly independence at

home.

2036: Longevity treatments are routinely available and covered by life insurance policies, extending the average human lifespan 30 –

40 years.

2038: Everyday life is now unrecognizable - incredibly good and hyper VR and AI augment all parts of the world and every aspect of

daily human life.

Dr. Peter Diamandis, www.a360.digital

http://www.a360.digital
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Longevity Escape 

Velocity
Gaining more lifetime 

through technology than 

you loose 
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MOST IMPORTANT GOAL

Stay alive for at least another 15-20 years 

to benefit from the new HC developments 

... and lets hope that there are no crazy 

politics/politicians in our way! 
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THANK YOU FOR LISTENING!

Prof. Michael Friebe — michael.friebe@ovgu.de

mailto:michael.friebe@ovgu.de

