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Two mainstreams for medical technology development
- Cumulative process: Progressive, incremental changes in basic knowledge of 

certain technologies over a long time, until radical change occurs

- Discovery or development of a technology initially without medical purpose

òRöntgenphotographyó plaque published 1896, 
"Nouvelle Iconographiede la Salpetriereò

ĄThe òradiologyó field was created in 1930 

Roentgen
First Physics

Nobel Prize 1901

Hounsfield

Nobel Prize in Medicine and Physiology , 1979

MRI

Disruptive Innovations 

in Image Acquisition: 

é UNPREDICTABLE!

NMR:
Bloch & Purcell, Nobel Prize in Physics 1952

CT

http://upload.wikimedia.org/wikipedia/commons/f/ff/X-ray_1896_nouvelle_iconographie_de_salpetriere.jpg


LIFE CYCLE OF TECHNOLOGY (LCT)

ü Understanding LCT+++
- To predict the ability to recover development investment

- To predict when to plan new projects

- To estimate future developments

- To decide whether or not to invest

Technologytravelsin time: Is born, growsup, declineand die

Example: Stock market
Shall I buy at this time?
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Elliott 5 -wave theory (fractals)
- 1 (up): precursors
- 2 (down): contrariors
- 3 (up): consensus
- 4 (down): beneficetaking
- 5 (up): late comers

MODELING!
- Identify entry/exit points
- Expected up/down levels

ü LCT: S-curve
(Performance against unit of effort/money invested)

- Initial slow performance: fundamental not well understood

- Acceleration of performance (better understanding)

- Slows down when the technology reaches its limits

Ą identify discontinuityin an emergingtechnologythatreplaces a mature 

technology

Ą identify birth of new marketopportunities

Ą identify deathor obsolesenceof the technologymarket

Ą technologicalprogress: succession of S curves:

New S curveat the end of an Old S curve(ex: CT and PET-CT)

Innovation is one of the most sensitive 
meeting points between material and 

psychological viewpoints .
Successof innovation is almost

independant from technical novelty .



Time line connected to « market adoption »
(spread of technology) 

ü S-curve: Diffusion of technology against cumulative number of adopters of technology over time:

- Slow at the begining(introduction to market)

- Acceleratesand is usedin mass

- Marketsaturated

ĄModel to predictwhena technologyreachesits limits, identify and move to a new technology

ü Modeling (Rogers 2003, Moore 2014) of the transition from early visionaries market to mass market
(Rogers 2003, Moore 2014)

- Innovators(2.5%) & earlyfollowers (13.5%): understandingtechnologyand performance

- Early (34%) and late(34%) majority: solution and comfort

- Sceptics(16%) 

Ą Chasm: breakpointbetweenearlyfollowers and earlymajority. Point wheretechnologydies or survives (expectedperformance/revenue)

ü Limitations: 

- Truelimits not reallyknownin advance, large disagreementsbetweencompanies

- Firmscan modify the S-curvesthroughtheirR&D

- Unexpectedchanges mayoccur in the market

Y(t) = kta e-bt
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Example of X-ray technology
- X-ray technologies generate the largest Medical Imaging Technology income by far

- New CT users build up on X-ray imaging

- CT: incremental improvements (7th generation). 

Ą Vacuum market at the begining, now mature stage, decline expected from S-curve pattern?

X-ray (film based) 1895

CT 1971

PET-CT 1991

Ą PET-CT 1st prototype: 1991, first sold: 2001, currently growing phase

HYBRID SYSTEMS: Anatomy AND Function

- Detector technology for the needs of the CERN Large Hadron Collider (LHC) experiments

Ą Extension to the medical imaging field.

ĄThird generation of read-out chips allows ócolourô imaging during CT scans (spectral imaging)  

providing information about the density and the atomic structure of a tissue. 

(still in the emerging phase and has not been widely adopted) 


