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Innovation
requires….Need Industry

Innovator

Capital

Elements for the success of innovation

Regulatory
&

Reimbursement 
(Government)
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Global health care market
 3,200 billion dollars/year (2009)

• Pharmaceutical and medical device: 1,100 billion dollars
• Medical service: 2,100 billion dollars

 2.3 times bigger than IT market
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Health care market: Global vs. Korean

Pharmaceutical 
(2009)

Device 
(2009)

Medical service 
(2008)

Global 837 billion 224 billion 2,180 billion

Korean 15.5 billion 3 billion 50.5 billion

Korean 2%

Global market
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Korean market is rapidly growing!
• Annual increase in total medical cost per person

- 11.6%/year
- Highest in OECD countries (OECD average: 6.7%)

• Annual increase in drug cost per person 
- 11.3%/year 
- 2nd highest after Ireland (13.6%)

X 2.5

Medical cost per person
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Korean market is rapidly growing!

Slovakia
Korea

USA
UK

Spain
Poland

Netherlands

Island
Finland
Canada
Belgium
Australia

Annual increase in total medical cost per person Medical cost vs. GDP
Medical cost($)/person

GDP($)/person

USA

France
Germany

Korea
Spain

Swiss
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Asian Market is rapidly growing!

Annual increase in pharmaceutical market
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Asian Market is rapidly growing!

Proportion of Asian market 
(Korea/China/India)

* estimated
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Korean as an Innovator
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Innovative person

Bright
Creative
Liberal

Sensitive
Intuitive
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Math Olympiads Score

1. Singapore

2. South Korea

3. China

4. Hong Kong

5. Japan
12



Seoul National University Cardiovascular Center

Trends in International Mathematics and Science  Study(TIMMS)

Average science scores of 8th grade students (2007)
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iPhone type vs. HYUNDAI type

Creative
Liberal

Sensitive
Intuitive

Logical
Hard working

Target oriented
Analytical
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... 10,000 hours of practice is required to achieve the level of

mastery in anything. ….. 10,000 hours is the equivalent to 

roughly 3 hours per day, or 20 hours per week, of practice over 

10 years. …

The theory of 10,000 hours

From This is Your Brain on Music by Daniel Levitin.
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The theory of 10,000 hours

From Outliers by Malcom Gladwell
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Cultural legacies

Rice paddy

More mechanically orientedSkill oriented
Work throughout the year
> 10,000 hours of work a year
10-20 times more labor-intensive than equal 
size of corn or wheat field
Very exacting

Wheat field
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Cultural legacies

Rice paddy

“If God does not bring it, the earth 
will not give it.”

“Don’t depend on heaven for food, but on 
your own two hands carrying the load.”

“No one who can rise before dawn 360 days 
a year fails to make his family rich.”

Wheat field
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Best in medical practice and research

• Seoul 
- Global clinical research: 182 (2008)
#1 city in medical research in Asia 
#3 in the World
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Innovation
requires….Need Industry

Innovator

Capital
Regulatory

&
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Competitiveness of Korean industries

22



Seoul National University Cardiovascular Center

Competitiveness of Korean medical industries

• No product of Korean medical 
society earns >100 million dollars 
in a global market

• Trade gap in 2009: 
• Drug: 3.4 billion dollars
• Medical device: 900 million dollars

Trade balance
M$

Medical Device

Drug
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Private
Innovation

Centers

Taiwan
India
China

Singapore
Israel

DevelopmentDevelopment
ImplementationImplementation

++
InnovationInnovation

Off ShoreOff ShoreOff ShoreOff Shore

The Changing US Landscape…

Peter J Fitzgerald, MD, PhD, TCT 2010
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The Israeli Model of Innovation
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Competitiveness of Korean medical industries

Sales 
(2009)

Profits
(2009)

R&D investment 
(2009)

Global top 5* 46 billion 25.7% 7400 million

Korean top 5* 0.6 billion 12.5% 26 million

Korean/Global 1.3% 48.6% 0.3%

* Average value of top 5 pharmaceutical companies
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Competitiveness of Korean medical industries

Trade balance
M$

Medical Device

Drug

R&D % of Sales

BSC 13%

St. Jude 12%

J&J 11%

Medtronic                    9%

Abbott                          9%
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Strategic Centers for Biodesign

Delhi

Singapore

Brinton TJ, TCT 2010
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Innovation
requires….Need Industry

Innovator

Regulatory
&

Reimbursement 
(Government)

Capital

Innovation in Medicine

The Korean Approach
Shift to innovation
- Education
- Collaboration, global networking
- Multidisciplinary, multidimensional approach
- Maximal usage of IT and other technologies

Shift to innovation
- More investment in R&D
- Collaboration, global networking
- Merging, Reformation
- Better support to innovators

Shift to innovation
- More investment
- Less regulation, less process
- More innovation-oriented projects
- Research oriented hospital
- Better support to innovators
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Physician interpretation

2.4M
Cardiac Catheterizations 
& Diagnostic Angiograms

11.6M
Treated with medication

1M
Cardiac CT

13M
SPECT

10M
Stress ECHO

New England journal of medicine 2010;362: 886-95

CASE

Combination of imaging and invasive functional test
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Fractional Flow Reserve (FFR) is an accurate method 
to identify significant stenosis

Proven to significantly improve 
outcomes and reduce costs by 
large multicenter trials

But…

Has limited adoption owing to the 
complexity of and the time needed 
for the invasive procedures
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Question: How to measure FFR non-invasively?

LAD FFR
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Non-invasive CT angiography: 
significant stenosis

Invasive coronary angiography: 
significant stenosis

Invasive FFR:
insignificant stenosis
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How to combine CT and FFR?
- Computational Fluid Dynamics -

Williams & Koo, J Appl Physiol 2010
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The concept of non-invasive FFR
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The concept of non-invasive FFR
• May 2009: project started

- rejected by 2 bioengineers as they were too busy..
- failed to find the business partner

• Feb 2010: Collaboration with CV sim

• Feb 2010: Clinical study started, Finished in Jan 2011

Korea, US, Latvia
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Clinical study

Successful business model



The concept of non-invasive FFR
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This innovative technology has the potential to become the 
gatekeeper to the cath lab and replace non-invasive studies…..

• Worldwide non-invasive diagnostic test market: 35 billion dollars

• US market: 23M non-invasive studies

• European market: 16M non-invasive studies

 Expect to begin limited commercial operations in late 2011 and 
to expand globally on 2012.
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Innovation
requires….Need Industry

Innovator

Regulatory
&

Reimbursement 
(Government)

Capital

Korean Approach
Shift to innovation
- Education
- Collaboration (internal/external)
- Multidisciplinary, multidimensional approach
- Maximal usage of IT and other technologies

Shift to innovation
- More investment in R&D
- Collaboration
- Merging, Reformation
- Better support to innovators

Shift to innovation
- More investment
- Less regulation
- Research oriented hospital
- Better support to innovators
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