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2016 4 2025 L CAGR % H| =
7,700 =& 14 3,750 =<
O| 2/ ZAH|A ° 6.6 82 %
($ 7 = 200 Q.*) ($12 & 4,783 Q.*)
OF 1,250 =& 1,540 =&
2A5TE 4.1 13 %
($1=1,385 91) ($1=3918 Q.*)
430 =2 539 & &
o|&27]7] 4.6 5 %
($ 3,905 o) ($ 4,890 o)
= 9,400 =<l 175,785 =9l
($ 8 = 5,500 &) ($ 14 = 3,500 )

TR IT A $3.7x, BHIEXN :$03x, X=X $1.6 & (2015-2016)

(The Business Research Company, 2017)
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2017 4 GDP Ci{H| % 2020 GDP Ci{H| %
o|2 MH|A 83 = 6,000 Y 5.3 96 = 8,000 Y 5.7
o|otZ 19 Z 8,000 & 1.2 24 7= 3,0009 1.5
o|g 7|7 5 % 9,900 & 0.3 7 % 8,100 9 ¢ 0.5
S|AHE 12 7= 1,000 & & 0.7 16 = 3,000 2 & 1.0
HiO| & AHO| | 121 = 6,600 AL 7.67 145 = 3,700 A2 8.59

*HAMA™EE S AME, OECD Health Data (HE=, ¥83l|. HO[L AAH O, 2016)
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Alzheimer’s dis (M| A|) g

4,600 THY (2015)

Cancer 7,400 2+ (2030)
DM 1.39%  (2050)

Alzheimer, Parkinson’s dis
Cardiovascular disease
Depression

Deloitte, 2017 Global healthcare outlook



4P medicine
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Preventive Medicine
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Predictive Medicine medicine Participatory Medicine
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Personalized Medicine

0O|= NIH, 2008
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Precision Medicine

Precision Medicine Initiatives (USA, 2015)*

One-size fits-all Stratified medicine Precision medicine

THE PRECISION MEDICINE INITIATIVE medicing
F I Aams ®

Patient individual:
Preferences,

Patients are grouped
by: Disease
Subtypes

® ® ® (linical features
Demographics
Clinical features

m Medication history

Environment

Biomarkers Behaviours & habits
Biomarker

“the right medicine at the right dose for the right patient at the right time”

Stratification m Personalisation

* White House, USA (Jan 2015)

https://www.whitehouse.gov/precision-medicine



Moore's Law
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National Human Genome
Research Institute

genome.gov/sequencingcosts

$1K __
_ . o
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 5 Ferra” . 4,000"!,;—]

lllumina (2017) : NovaSeq6000 - 100 &/ 1 A|Zt &AM (10,000 ¥ /1 H)
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PREGNANT OR THINKING ABOUT IT FAMILY HISTORY OF CANCER

PH WG
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Family Prep Informed Pregnancy Inherited Cancer
We'll let you know if you or your partner might Our safe, non-invasive screening will help your We'll help you understand your risk for breast,
carry certain genetic diseases that could affect doctor determine whether your baby may have ovarian, colon, and other cancers — and what
your family. a chromosome condition like Down syndrome. you can do about It.

Of

MIT technology review M7 “7t& AO0rESH 7| Y, 2015”
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David Liu et al, Nature, 2017 Feng Zhang et al, Science, 2017
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Scientists make first ever attempt at
. SLK} - Bri L}
gene editing inside the body ® 2tX}: Brian Madeux (44 M|/, Of=)
New th ill ly alter DNA, with alter mistakes editi AIEH - =S
may cause. but offes chince 6 tacke carrently ncutable metabolic disedses =3 :Hunter 32w
e L 1 AL A = o =
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- UCSF Benioff Children’s Hospital,
Oakland, USA




Microbiome

THE INTERNATIONAL WEEKLY JOURNAL OF SCIENCE / ;
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First results
fromthe Human
Microbiome
Project highlight
the healthy
variation in
B ] our microbial
2 selves
PAGES 194,2078.215
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(Sender R et al. PL0oS biol. 2016)
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MK WA (Liquid biopsy)

GRA

N M cfDNAS HESIH 7| &S =7| T

GRAIL'S mission is to detect cancer
early, when it can be cured

e [llumina XIZ2|AIZ2 A2l — Bill Gates, Jeff
Bezos 50| &X}

e A2|Z=A:$100M (1,100 2 gl)

« A|2|= B (2017) : $ 900 M (9,900 i gl)

Nature Reviews | Neurology - Hl’OlEE_-I! 'IF_-' E)I A|_Aol- $|__I|_()—I-|I —%—Xr %X|
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AOIE A Wearable sensors

@ NliveCor

Google

Smart Contact Lenses

Soft contact lens
encapsulates electronics

_—-

Sensor
detects glucose in tears

Chip & antenna

receives power and sends info

ihythm

Z10 Patch




Wearable sensors

(CYRCADIA

HEALTH

GE Healthcare

Early CaﬂtieereTeC‘ﬂon Sweat Equity: These Wireless Skin Sensors Could
o Check Your Vital Signs And Monitor Your Health

Personalized Breast Cancer Screening

CYRCADIA



Wearable devices

“Digiceutical” (Digital + Pharmaceutical)

BN RESP (RATE

a 2breathe v ybrain

SLEEP INDUCER

Interactive Respiratory-Pacing Technology

15 minutes
Few times a week
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Artificial intelligence
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Artificial intelligence
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Big data = Ad

IBM Watson

Watson for Oncology |
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IBM Watson on Medicine

_ IBM

~ Watson learned...
Health

3,469 # 20092t mj| O] X| 69 7 61,540 A 1,500 ¢4 14,700 A7t

Modified from www.yoonsupchoi.com
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Digital radiologist / Digital pathologist

o Lunit

BREAST RESECTION SPECIMEN PROSTATE BIOPSY SPECIMEN
= Detection of mitotic cells m Detection of cancer region

® Recommendation of adjacent 10 HPFs with highest number of mitotic cells = Prediction of Gleason'’s score

m Ratrieval of similar cases based on proliferation

B35 00| TS + 2
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@ Zeb rna About Imaging analytics Partners Team Careers Press Blog AlIl

Al

AT YOUR
FINGERTIPS

Accessible Al for radiology
at a flat $1 per scan
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Mayo Clinic “The needs of the patient come first”

US News MA O|= &2 No. 1 (2016)

MAYO
CLINIC




Mayo Clinic Ventures

Mission statements

Mayo Clinic 2| 2|z 7|== At&=iore] o MA 2| 2HA=007 &= =

Z=1, 2912 X=3}0] Mayo Clinic 2| 2 &, g3, 182 X| ST}

Commercialize Mayo Clinic technologies for the benefit of patients worldwide
while generating revenue to support clinical practice, research and education
at Mayo Clinic



Mayo Clinic Ventures

Inventing at Mayo
0 & 2 7} ol 4l
Arst =2 N . J14 xHOd
ofo|ClojLf 7|2 H4 E5 =9 7|2 AL 3} = 3¢
= 85 7| 3|At

%4000+ 7 2,800+

7|&0|HE 49

= $ 302 million (3,600 <)
- $ 100 million (1,200 &) 2 LHXIO|H =22 = HiE
-$ 75 million ( 900 ¥ &l) 2 &t} AR E HAFH| 2 X| &

—

Ol 547 % ZLO
7| = 0] Ari=tE




Mayo Clinic Ventures
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Technology Licensing team
: 1 Xt 7|= Z4E (go/no-go)

Patent Liaison
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Technology Development team
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Business Development team
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Mayo Clinic Ventures

AN Y =278 Employee Entrepreneurship Program (EEP)
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Johns Hopkins University Hospital

Johns Hopkins Technology Ventures

INVENTION DISCLOSURE | TECHNOLOGY | CONTACTUS Q

JOHNS HOPKINS

TECHNOLOGY YENTURES GOT AN IDEA? LICENSING & TECHNOLOGY? STARTING A VENTUREY

FACULTY RESOURCES

QUICK LINKS

From idea to industry

Events
Johns Hopkins Technology vVentures helps develop new discoveries and Facts & Figures
inventions into products and services that benefit society and transform the EastEorward
world. We help inventors and entrepreneurs protect and license their innovations Innovation Report

and foster collaboration with business partners who specialize in launching new Inventor Portal
inventions. JHTV Newsletter

MNews
our mission is to protect the intellectual property of Johns Hopkins faculty and Our Staff

to commercialize these inventions for the public good and bring the benefits of S e
discovery to the world. Support Our Mission

CLICK HERE TO VISIT OUR FY2016 ANNUAL REPORT.

$
=7

GOT AN IDEA? LICENSING A TECHNOLOGY? STARTING A VENTURE?
LEARN MORE LEARN MORE LEARN MORE




Johns HopKkins Technology Ventures

Mission
G AHZ AI2|0| SIS F= 7|=, H|&, MH|AE A6
John Hopkins o] 43 @17 ol Fake Ir3IsH}

To maximize the impact of [HU's excellence in research by facilitating the translation and
commercialization of discoveries into accessible technologies, products and services for the

benefit of society.
Vision
Ot0|C|0| & 2 eiot= 2|12 S HMEDIT}

Leading best in class innovation from thought to impact



Johns HopKkins Technology Ventures

2016 HE EA

$58 [20111,100

=C = 7|% 742 (2016)
E3| 0| =2 (million)

4= (2016)
2.454

JOHNS HOPKINS TECHNOLOGY VENTURES 0|2/= ES|EY
7|& A== (2016)

153

Fast Facts ..
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Johns HopKkins Technology Ventures

SUBMIT INITIATE SEARCH COLLABORATE FIND

INVENTION MTA or NDA TECHNOLOGY WITH JHU FEUNDING
S y | y € y © y € J

https://ventures.jhu.edu/



Johns Hopkins Technology Ventures

o

Carey entrepreneurial bootcamp

JHU BOOTCAMP FOR TECHNOLOGY
ENTREPRENEURS
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Johns Hopkins Technology Ventures

Education ¢ Mentorship ¢ Services ¢ Affordable space
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