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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 ñfileò 

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

Exponential Technologies ð

Impact, Changes, and Challenges 

for the future Entrepreneurñ

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 , é 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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ÅDipl.-Ing. Nachrichtentechnik, Stuttgart; MSc. - Management, San

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

Brewing&Distilling Heriot-Watt University, Edinburgh

Å5 years in San Francisco (UCSF / UC RIL / TOSHIBA MRI) as MRI

R&D and Project Engineer / Product Manager

ÅCEO and Entrepreneur since 1993 (15 companies founded or co-

founded)

ÅGermany's Business Angel of the year 2011 ð currently invested

in 14 MedTec Start-Up companies

Åsince 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

Åsince December 2014, Professor (Chair of Catheter Technologies

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

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

Å>80 national and international patent applications as lead inventor

ÅPassionate Outdoor Person (Hiking, Climbing, Skiing, Hunting, Dog

Lover)

Michael Friebe, PhD

http://www.ovgu.de/friebe


CATHETER TECHNOLOGIES +

IMAGE GUIDED THERAPIES
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www.inka -md.de
8

German Public Research University 

ð 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 ð 24 Invention Disclosures, 14 Patent Applications, 

65 Publications

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

ÅSoftware Solutions (Post Doc Alfredo Illanes with 6

PhD ð Image Segmentation, Machine Learning, Signal

Analysis, Navigation and Tracking SW)

ÅTools and Devices (Post-Doc Axel Boese with 7 PhD ð

Catheters, Needles, Surgical Robotics and

Manipulation)

ÅElectronic 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? é

WE also need to 

deal with the 

FUTURE 

possibilities é 

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 ð

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 Dós
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New Demands / New Technologies ð complete Change!

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

2017

NVIDIA TITAN V

21 BILLION , 110 TFL
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Calculation Power ð

Limit in the Future ð

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 ð Calculation Power ð Really??

Probably no longer é Network?
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Limit at the moment ð Cost of ENERGY??

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

ENERGY AVAILABLE IN ABDUNDANCE BY 2030?
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TRANSPORTATION

SELF DRIVING AND SELF TRANSPORTING
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TRANSPORTATION
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TRANSPORTATION
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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



Prof. Michael Friebe 49

Paradigm Shift in Healthcare Delivery
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Everyone talks 

about AI and 

ML é 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 competeםðםitwill 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

ñIdonôtthink thereôsa need to panic, butéthe people who say óLetôsnot worry at

all,ôI donôtagree with that.òםðBill Gates

ñThepace of progress in artificial intelligence (Iômnot referring to narrow AI) is

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

have no idea how fastםðםitis 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.òםðElon Musk

ñThedevelopment of full artificial intelligence could spell the end of the human

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

Humans, who are limited by slow biological evolution, couldnôtcompete and

would be superseded.òםðStephen Hawking

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

entrepreneurial responsibilities ð

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 óautonomousô 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
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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! 



Prof. Michael Friebe 76



Prof. Michael Friebe 100



Prof. Michael Friebe 101


