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The Future of Health and Medicine



Digital Medicine New Interventions Nanomedicine

Genomics Neuro

Connected 
Health
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Has the Practice of Medicine Changed much in over 100 years?
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Silo’d Medicine
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Opthalmology Otolaryngology

Oncology

Hematology

Urology

Plastics

Gastroentrology

Cardiology

Hepatology

Dermatology

Radiology

Neurology

Old definitions and Divisions

Daniel Kraft MD



RE-IMAGINATION



THEN NOW 

RE-IMAGINATION
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Linear à Exponential

April 9, 2012	


Facebook 
Acquires 

Instagram for $1B	


13 employees

1996	


Market cap of 

$28B	


Revenue ~

$16B	


Employees 

140,000

2012	


Market cap    

<$100M	


Revenue ~

$6B	


Employees 

17,000
Slide courtesy Peter Diamandis



Mitochondrial DNA Haplotype 
K1a1b1a

RMK.COM.AU

Ozzie the 	


Iceman
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RE-IMAGINATION with PERSONAL GENOMICS



Leveraging Cross-Disciplinary 	



Exponentially Growing Technologies 

• Low-Cost Gene Analysis	



• Computational Bio-Informatics	



• High resolution Imaging	



• Artificial Intelligence	



• Internet Connectivity	



• Mobile	



• Social Networking	



• Online T-Shirt Ordering	
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EXPONENTIAL GROWTH &	


THE LAW OF ACCELERATING  RETURNS

Credit: Ray Kurzweil and KurzweilAI.net



EXPONENTIAL GROWTH &	


THE LAW OF ACCELERATING  RETURNS

Credit: Ray Kurzweil and KurzweilAI.net

} Disruptive 

Stress



CONVERGENCE of Many Fast Moving Technologies

I.T.

Artificial Intelligence

Networks & Computing

Privacy & Security

Robotics
Nanotech

Gaming

Material Science

Apps

Computer Science

Big Data
Engagement

Social 
Networking 

Sensors

Mobile

Telecom

Devices

Synthetic Biology

Crowd Sourcing

3D PrintingDaniel Kraft MD



HTML (text)

Video
Social Profiles

Location

Quantified Self Data

Health Data

Sensor Networks

Internet of Things

New Information Layers

Crowd Sourced Info



Major Challenges in Healthcare



Slide Concept: George Poste

TRENDS: Moving to the Left	


Benefits of Proactive Mitigation of Disease Risk 
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TRENDS: Where Healthcare Happens	





New Players & Accelerators	
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SingularityU.org

Singularity University’s mission is to educate, inspire and empower leaders to apply exponential technologies to 
address humanity’s grand challenges.

http://SingularityU.org


The Executive Program (EP) enables corporate innovators to keep pace with accelerating change and understand how 
emerging technologies will impact their industry. Participants learn to recognize the growth opportunities and disruptive 
influences of exponentially growing technologies and how key breakthroughs in various technology areas will impact their 
careers, companies, and industries in the coming years. The EP is offered as a 7-day workshop or custom program for 
corporate groups. 

Understand and Leverage Fast Moving Technologies 

On the NASA Ames Research Park Campus in Silicon Valley 

-10 week Summer Graduate Studies Program   

-1 week Executive Programs    

-Custom 1-3 Day Corporate programs

Larry Page

SingularityU.org

http://singularityu.org/gsp
http://singularityu.org/ep
http://SingularityU.org


Cl

ExponentialMedicine.com	



Exponential Medicine is a unique 4 day program bringing together thought leaders and 
innovators focused on understanding and leveraging fast moving technologies in 

Healthcare & BioMedicine	



Click Here to see short!
Intro Video

http://ExponentialMedicine.com
http://exponential.singularityu.org/medicine/#lightbox-1/0




Next 
Exponential 

Medicine 
Nov 9-11th 

2014	


Hotel Del Coronado, 

San Diego

Apply Now to Participate: Spaces Limited	


ExponentialMedicine.com

Nov 9-12th 2014

http://FutureMed2020.com


Mobile Heath 
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Health & Medical 
Apps 
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iBGStar	


!
Glucose Meter 	


integrated with 	


iPhone
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FASTER IMAGING: SPEED, RESOLUTION, 
RECONSTRUCTION...	



Marc Hodosh
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Data Explosion 
One Data Set, One Patient

• Yesterday: 100 slices 5122 
pixels  50MB or 50 books	



!

• Today: 2400 slices 5122 pixels  
20GB or 800 books	



!

• Tomorrow 10243 voxels 
100Hz,    1 Terrabyte  or 
800,000 books
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 VIRTUAL ANGIOGRAM 
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pres   /  pain   / tech   / biz   /  

www.morpheusmedical.net

Morpheus Medical

 VIRTUAL CARDIAC ECHO 



MR Guided Focused Ultrasound for Image 
Guided Robotic Acoustic Surgery (MRgFUS )

Daniel Kraft MD

 CONVERGENCE 
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PARADIGM SHIFT: GOING DIGITAL... 

Concept illustration from 
yankodesign

Biomedicine + Information Technology + Wireless	



mHealth: Digital - Mobile- Healthcare

Daniel Kraft MD



Records Exams Labs Vaccines Rx Drugs History Environment Vitals
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AliveCor   
Mobile Connected Phone EKG

The AliveCor Heart Monitor is cleared by the FDA for sale in the U.S. to 

licensed medical professionals and prescribed patients to record, display, store, 

and transfer single-channel electrocardiogram (ECG) rhythms. 





Medical 	


Records	


Going 	



Electronic	
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A $35 Tablet...

akashtablet.com



Exponentially... 
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“The complexity of modern medicine exceeds the capacity 
of the unaided human mind.”  David Eddy, MD

TMI: Too much information
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Artificial Intelligence...	


Imagine when the Power of ‘Watson’ is Available as an 

AI Physician

IA... Intelligence Augmentation

Daniel Kraft MD
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A.I. Machine Learning Based Apps: 	


for helping diagnose dermatology issue (i.e. Melanoma)



QualCommTricorderXprize.com



 

Slide 11 

Infrared(Thermometer(

Photoplethysmograph(
(PPG(Sensor)(

Electrocardiograph((
(ECG(Sensor(
Nega=ve(Electrode)(

Piezo-ceramic 
Stethoscope 

Electrocardiograph((
(ECG(Sensor(
Posi=ve(Electrode)(

Diamond Concept Device 

60 mm  

Tricorder Team: Scanadu  (started at Futuremed 2011)
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Scanaflo - UrinalysisInfluenza Testing

Smart Point of Care Testing
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TeleMedicine & TelePharmacy	


Expanding Access with Virtual Visits

Daniel Kraft MD



• Body analysis using an iHealth Scale.	



• Blood pressure reading using a Withings BP Monitor.	



• Oxygen saturation/pulse Masimo iSpO2 placed on the finger.	



• Visual acuity via an EyeNetra phone case.	



!
• Optic disc visualization using a Welch Allyn iExaminer 	



• Ear drum visualization with a CellScope phone case.	



• Lung function using a SpiroSmart Spirometer app 	



!
•Heart electrophysiology using the AliveCor Heart Monitor.	



•Body sounds: A digital stethoscope from ThinkLabs 	



• Carotid artery visualization using a Mobisante probe.	



Using Mobile Devices to Enable Exams 
SmartphonePhysical.org

http://www.smartphonephysical.org/body-analysis-scale.html
http://www.smartphonephysical.org/blood-pressure-monitor.html
http://www.youtube.com/watch?v=pE-gm0s5J3E
http://www.smartphonephysical.org/visual-acuity.html
http://www.smartphonephysical.org/ophthalmoscope.html
http://www.smartphonephysical.org/otoscope.html
http://www.youtube.com/watch?v=mF82siLTVdg
http://www.youtube.com/watch?v=Dqmg_xTkq00
http://www.thinklabsmedical.com/swfs/tour.swf
http://www.youtube.com/watch?v=SKvx7VVI6IM
http://www.smartphonephysical.org


TeleMedicine & TelePharmacy	


Expanding Access with Virtual Visits

Daniel Kraft MD
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VIRTUAL VISITS & TELEMEDICINE via Tables/SmartPhones

AmericanWell.com
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TelePresence: TeleRobotics

InTouch RP-7

Daniel Kraft MD



     Medicine Track   Daniel Kraft MD

Low Cost = $1,500  and Modular Design

fellowrobots.com 
SingularityU.org/labs

http://www.fellowrobots.com/
http://singularityu.org/labs


TelePresence MedSensation Glove:   
2012 Singularity University Team Project led by 
Harvard Medical Student now funded and being 
developed

SingularityU.org
www.augmilabs.com/

http://www.augmilabs.com/


SingularityU.org



     Medicine Track   Daniel Kraft MD

VIRTUAL VISITS & TELEMEDICINE 
The Digital Check Up

HEALTHWARE

WIRELESS HOME MONITORING

Corventis

HealthBudd

Intel

Daniel Kraft MD



WheezoMeter...
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Connected Blood 
Pressure Cuff
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Prescribing Apps...

careticker.com

http://www.careticker.com/


Wearable Computing / Body Computing
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Quantitative storytelling

Today

Slide courtesy Rachel Kalmar



Commercial health sensors





Rock Health Report



Smart Integration
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74
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Augmented Reality for  
Behavior Change



from Thomas Goetz WIRED MAGAZINE  
and 1+1Labs

DESIGN THINGING / Re-IMAGINE LAB REPORTS
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ROBOTICS / ENABLING THE SURGEON



     Medicine Track   Daniel Kraft MD

ROBOTIC SURGERY

•Augmented Reality	


•Decision Support	


•Remote Mentoring	


•Scarless surgery

Intuitive Surgical
Daniel Kraft MD



BRAIN-COMPUTER  
INTERFACE (B.C.I.) 

• Chip on Motor Cortex	



• Clinical trials underway in quadraplegics

Braingate2.org

Daniel Kraft MD

http://www.braingate2.org


Consumer BCI Devices 

Daniel Kraft MD



INTEGRATION 
Brain to Bionics

LUKE Arm
Dean Kamen

Daniel Kraft MD



Ekso Bionics

“Exoskeletons Will Be 	


the Eyeglasses of the 21st Century”

Discover Magazine January 2012

Discover Magazine January 2012

“Exoskeletons Will 

Replace the Wheelchair”
Bigthink.com - January 2012
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FANTASTIC VOYAGE	



   iPill.... Diagnosis and Rx

Daniel Kraft MD
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 Bionic Vision Australia (BVA)

'I've dreamed in 
colour for the first 
time in 20 years': 
Blind British man 
can see again after 
first successful 
implant of 'bionic' 
eye microchips	


May 2012	

!!!

BCI:  Retinal Implants

Daniel Kraft MD



Google Glass to stream Internet straight to eyeballs...

Behind the Google Goggles, Virtual Reality 
By NICK BILTON 
Published: February 22, 2012 !!

Daniel Kraft MD

http://topics.nytimes.com/top/reference/timestopics/people/b/nick_bilton/index.html?inline=nyt-per
http://topics.nytimes.com/top/reference/timestopics/people/b/nick_bilton/index.html?inline=nyt-per


Google Glass Healthcare Applications
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DESIGN THINKING
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Lessons from AVIATION applied to HEALTHCARE



Cockpits:  Analog to Digital
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JOHNS HOPKINS 
COLLABORATES WITH 
LOCKHEED MARTIN TO 
BUILD NEXT-GENERATION 
INTENSIVE CARE UNIT 
!
Systems Integration, Virtual Simulation 
to Guide Study of Complex Health Care 
Setting
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CheckLists
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Simulation
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Air Traffic Control
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LAB ON A CHIP

Quake lab, Stanford
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George Whitesides Lab, Harvard



Digital Checkup from Anywhere...

Daniel Kraft MD
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$100 Genome....by 2015 ?
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PharmacoGenomics
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Personalized

Predictive

Preventive

Participitory

P4 Medicine

Daniel Kraft MD
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Participatory:  

The Engaged Empowered Patient & Community



US Healthcare Costs 	



Are 2.4 Trillion Annually

Costs from 
Genetics

!
Costs from Behavior	
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The Social Graph The Hidden Network
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DATA

DAT
A
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Adaptive Clinical Trials Design 
 Faster, Cheaper, Smarter...



3D Printing / Digital Fabrication

112
Daniel Kraft MD



Regenerative Medicine

3D Printed Patient Specific Prosthetics



Regenerative Medicine
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Regenerative Medicine
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Regenerative Medicine

Eric Moger has a partial prosthetic face after 
suffering from face cancer. Photo: Supplied: Geoff 

Pugh

How a 3D printer gave a man his face - and his life - back 
Richard Gray April 01, 2013





TARGETED MOLECULAR & 
GENETIC THERAPY

The Economist



Cbraf.jpgourtesy of Lung Cancer Foundation of 
America

Lung Cancer = 1000s of sub types

http://cancergrace.org/lung/files/2011/03/braf.jpg


PERSONALIZED ONCOLOGY



REGENERATIVE MEDICINE 
Repair, Replace & Regenerate  

Aged, Diseased & Damaged Tissues

Daniel Kraft MD



Regenerative Medicine

Figure: Kit Rudolfo 
StemBook.org

INDUCED PLURIPOTENT STEM CELLS (iPS) 



Tissue Engineering: First Synthetic Trachea 2011

Daniel Kraft MD





1.2mm 

0.9mm 0.9mm 

3D Organ Printing



Exponential Trends
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Patient care, measurements are mostly	


EPISODIC & REACTIVE …

PAST: HEALTH DATA

catch-health.org



… when they need to be	


CONTINUOUS & PROACTIVE

FUTURE: HEALTH DATA

catch-health.org



Innovation Perspective

• Identify, Predict and Track Exponentials	



• Look for Convergence & New Synergies	



• Disruptive Technologies Emergence	



• Leverage and Connect	



• Plan for the 2,4, 8,16, 32x 

You are here...



Innovation Perspective

• Identify, Predict and Track Exponentials	



• Look for Convergence & New Synergies	



• Disruptive Technologies Emergence	



• Leverage and Connect	



• Plan for the 2,4, 8,16, 32x 

Go to where the puck is 
heading...



• EMPOWERING THE PATIENT 	



• ENABLING THE CLINICIAN 	



• IMPROVE OUTCOMES,  CLINICAL TRIALS	



• COMPLIANCE,  COMMUNICATION, FEEDBACK	



• ENHANCING WELLNESS & IMPROVE Rx	



• RE-IMAGINE PHARMA & REGULATORY

FAST MOVING, CONVERGENT  TECHNOLOGIES



STAGE ZERO MEDICINE

THE FUTURE OF HEALTH

90 PERCENT SURVIVE

EARLY STAGE DISEASE 
DETECTION

10 PERCENT SURVIVE

LATE DISEASE STAGE 
DETECTION

!
Image concept : WIRED

The Future Is Already Here... Its Just Not Evenly Distributed...    
William Gibson

The Best Way to Predict the Future...	


Is to Create It...    Alan Kay



ExponentialMedicine.com	


SingularityU.org

 @daniel_kraft

Thanks 

Follow me on Twitter:  

Contact Me: Daniel.Kraft@SingularityU.org 

http://ExponentialMedicine.com
http://SingularityU.org
http://twitter.com/@Daniel_Kraft
mailto:Daniel.Kraft@SingularityU.org?subject=


Resources

• Exponential Medicine Faculty Videos:            
http://exponential.singularityu.org/medicine/videos/	



• ExponentialMed.com FlipBoard	



• SingularityHub.com	



•  MedGadget.com	



• SingularityU.org	



• iMedicalApps.com

http://exponential.singularityu.org/medicine/videos/
http://ExponentialMed.com
http://SingularityHub.com
http://www.apple.com/
http://singularityu.org
http://iMedicalApps.com

