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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 Device Medical service
(2009) (2009) (2008)
Global 837 hillion 224 hillion 2,180 billion
Korean 15.5 billion 3 billion 50.5 hillion

Korean 2%
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Korean market is rapidly growing!

» Annual increase in total medical cost per person

- 11.6%l/year

- Highest in OECD countries (OECD average: 6.7%)
« Annual increase in drug cost per person

- 11.3%lyear

- 2" highest after Ireland (13.6%)

Medical cost per person

1372%

x 2.5

5384
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Korean market is rapidly growing!

Annual increase in total medical cost per person Medical cost vs. GDP
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Asian Market Is rapidly growing!

Annual increase in pharmaceutical market

7.8%

B

2.6%

Global

18.6%

USA

Korea/China/lndia
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Aslian Market Is rapidly growing!

Proportion of Asian market
(Korea/China/India)

8.2%

6.0%
4.2%

2006 2009 2013* .
* estimated
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Korean as an Innovator
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Innovative person

Bright
Creative
Liberal
Sensitive
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Math Olympiads Scorg

1. Singapore

2. South Korea
3. China

4. Hong Kong
5. Japan

12

Ehe New York Eimes

November 14, 2007

States vs. Countries in Math

Singapore Ti%
South Korea &5
Japan 5T
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North Dakota [IETEEEN
New Jersey [ENEEN
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New York [T

A new study compares the

HeNEN o percentage of students
Russla [aF above proficiency on
California INEZNN  -ighth- grade math and
Israel 24 science tests in each of the
Swadan 21 50 states with their peers in
Alabama 45 countries. It equates
Romania 18 scores on tests adminis-
Italy 7 ta_red wordwide in 2003
. 7 with scores on tests
Mississippi administered in the United
Egypt 5 States in 2005 and 2007.
Chile 2 Here is a sampling for math.
Iran 2
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Trends in International Mathematics and Science Study(TIMMS)

Average science scores of 8" grade students (2007)

Country Average score
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IPhone type vs. HYUNDAI type

Creative Logical
Liberal Hard working
Sensitive Target oriented

Intuitive Analytical
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The theory of 10,000 hours

... 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 vears. . .

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

Skill 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

More mechanically oriented
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Cultural legacies

Rice paddy

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

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

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

" Seoul National University Cardiovascular Center



Best in medical practice and research

l “.-::} | The NEW ENGLAND JOURNAL of MEDICINE

";#"'
Fﬂr
b ORIGINAL ARTICLE

Effect of celecoxib on restenosis after coronary angioplasty

with a Taxus stent (COREA-TAXUS trial): an open-label Randomized Trial of Stents versus Bypass
randomised controlled study Surgery for Left Main Coronary Artery Disease
et i sk s, oo o oung g s o b Cok g e o s P S

s Y G T P i S o Ches s e e Seung-Jung Park, M.D., Young-Hak Kim, M.D., Duk-Woo Park, M.D.,
Summary

l" RIS o AR & i 01~ Sung-Cheol Yun, Ph.D., Jung-Min Ahn, M.D., Hae Geun Song, M.D.,
1 Jong-Young Lee, M

Eackground Inevitra and animal experiments have shown that the oy
formation of necintima within stents. We aimed o test whether celeco

Seung-Whan Lee, M.D,
Cheol-Hyun Chung Stent Platform (RS Stent)

Seung-Woon Rha, M.D

Methods In a randomised two-centre trial, we enrolled 274 patients wi
and wheo had native corenary artery lesions for which implantation of pe

e i mendrin A e daibed mnd clanddaeend 170 e dnibet 12
_ — - =
R e e 3

S

 Seoul
- Global clinical research: 182 (2008)
#1 city in medical research in Asia
#3 in the World
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Competitiveness of Korean medical industries

Trade balance
 No product of Korean medical Mg 200001 02 03 04 05 06 07, 08 2009
. - -314 -
society earns >100 million dollars S Medical Device

-500
-1000°

9% 1042 _-880

In a global market
-1,500

Trade gap in 2009: -2,000

* Drug: 3.4 billion dollars -2,500

. . - -3,000 " -3,001
» Medical device: 900 million dollars
-3,500 -3432

-4000°
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Peter J Fitzgerald, MD, PhD, TCT 2010

The Changing US Landscape...

"' " Development . -
' /\mplementation
. . Innovation

‘ |

Taiwan
India

Israel

Private )
Innovation
Seoul National University Cardiovascular Center
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Reverse Engineering and
Information Technology Focus

Gopal K. Chopra M.D.

Seoul National University Cardiovascular Center



Competitiveness of Korean medical industries

Sales Profits R&D investment

(2009) (2009) (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

% Seoul National University Cardiovascular Center



Competitiveness of Korean medical industries

Trade balange / \
R&D % of Sales
M 2000 01 02 03 ‘04 05 46 07 08 2009
01 . ,.
_ 4 < Medical Device
00 98 o0 220 BSC 13%
L0007 a3 -1,092
-1,500 St. Jude 12%
-2,000
J&J 11%
-2500
-3,000 -3,001 Medtronic 9%
-3,500 - . -3432
9 Abbott 9%

. /
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INVENT

IMPLEMENT
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Strategic Centers for Biodesign

Taiwan

Myanmar, I ad Hnn? Kong
{{(Burma) 4

Manila
-

Philippines

Sri Lanka

Brinton TJ, TCT 2010
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Innovation in Medicine

The Korean Approach

Shift to innovation

- Education

- Collaboration, global networking

- Multidisciplinary, multidimensional approach
- Maximal usage of IT and other technologies

Innovator

Industry

ift to Innovation
- More investment in R&D
ollaboration, global networking
ing, Reformation

support to innovators

Shift to innovation '-
- More investment Regulatory
- Less regulation, less prq &

- More innovation-oriente acts I
Reimbursement Capital

- Research oriented hosp
- Better support to innovato (Govern m ent)

gtional University Cardiovascular Center
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CASE

Combination of imaging and invasive functional test

Over 65% of patients undergoing
cardiac cath do not need an
intervention (PCl)

Significant ambiguity is common after

non-invasive testing

2.4M

| ] Cardiac Catheterizations
& Diagnostic Angiograms

-

Physician mterpretatlon

d 10M

. 11.6M

‘ Treated with medication

New England journal of medicine 2010;362: 886-95
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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
Distal Coronary Pressure (Pd) fOI’ the II’]V&SIVG pI’OCEdUI’ES

Proximal Coronary Pressure (Pa)

FFR =

(During Maximum Hyperemia)
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Question: How to measure FFR non-invasively?

Invasive coronary angiography:
significant stenosis

[CPRIRT | ECIT | [REWAME] EXPORT| ERASE |

LAD FFR |

Non-invasive CT angiography: Invasive FFR:
significant stenosis insignificant stenosis
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How to combine CT and FFR?
- Computational Fluid Dynamics -

Q?n ax I:)d
an ax Pa

FFR =

075

=
W

Side branch FFR

0.25

Post MB stenting ~ Post SB angioplasty
Williams & Koo, J Appl Physiol 2010
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The concept of non-invasive FFR

CCTA 3D Model

. s e
'

e

N i

\ v, +pyeVyv=-VNp+Ver
| Vev=0

d « Aortic pressure /
« Coronary ffow at rest

« Effect of hyperemia

on microcirculation

Regulalary
£
Reimbursement
fGovermmenti
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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

Innovator

%
'i". ol B ~ : * Feb 2010: Collaboration with CV sim
f,i:::":i ¥ H = Potential collaboration with Cardiovascular Simulation, Inc.
A . jﬂdustry - L
& ; MM Conwes e cavecemeon (Fomm #31](300r%)
:";;..___-. % - L= bkkoo@snu.ac.kr,
Sty - G,|WDDC|-,D,<glmu@w5|mwm> .......................................................................
Reg&;atw e

Reimbursement Capital

Dear Dr. Koo,
{Government}

Silusnn Chai e fArrmar PhM o ctidant st Stanfard) neavidad vanr a—mail addrase taoma Sl is

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

Clinical study

$

Successful business model

Korea, US, Latvia
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The concept of non-invasive FFR

The leading
La di fd5L U

Pregzure (mmiig)
0

Hot Line session

Late breaking first-in-human trials
Chairpersons: A. Cribier, R. Erbel, J. Simpson

» BIOSOLVE-| safety and clinical performance of the first drug-eluting Eﬁ
absorbable metal scaffold - M. Haude 70

p Discussion ) HeartFlow-

p First-in-man experience with the DES Orsiro in the treatment of patients
) Hearttion
L

with single de novo coronary artery lesions (BIOFLOW-I) - M. Hamon
"D HeartFiow

p Discussion

p TA-AVI: 3-month first-in-man results with the Symetis Acurate transapical
aortic valve - J. Kempfert

p Discussion

» Diagnosis of ischemia-causing stenoses obtained via non-invasive
fractional flow reserve (DISCOVER-FLOW): a prospective multicentre first-
in-man study - B.K. Koo

» Discussion
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@ HeartFow-

s#2\VentureDeal

WENTURE CAPITAL DATARASE

Date

Company Name
Mailing Address
Company Description

Website
Transaction Type
Transaction Amount
Transaction Round
Proceeds Purposes

9212010
Heartflow
1700 Seaport Bivd. Redwood City, CA 94063

The company is developing unspecified
cardiovascular technologies.

Undisclosed
Yenture Equity
514,116,022
Undisclosed

Proceeds purposes were not disclosed. SEC
regulatory filing.

MXconomy | San Francisco

Buginess + Technology In the Exponantlal Economy
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» Dokogeo Obtains $126,000
Mew Financing Round

« Cafebots Obtains $2,000,000
Mew Financing

* Dekkun Receives $9,930,400
Mew Funding Round

» Interactive Media Holdings
Secures 55 330 175 MNew
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(D HeartFlow-

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
e 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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Korean Approach

Shift to innovation

- Education

- Collaboration (internal/external)

- Multidisciplinary, multidimensional approach
- Maximal usage of IT and other technologies

Innovator

Industry

hift to Innovation

: : : /ﬂ,,__\ : - More investment in R&D
Shift to innovation ollaboration
- More investment Regulatory ging, Reformation

- Less regulation & -
- Research oriented hosg .
Reimbursement Capital

- Better support to innovat
(Government)

I support to innovators
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