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7 Billion people depend on fewer 

than 300,000 people to discover 

and develop new medicines…

World Population Density
The G-Econ project gecon.yale.edu/
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Drug Industry Layoffs:  300,000 in the last decade!



Outsourcing Trends
Source: KPMG  Outsourcing in the pharmaceutical industry: 2011 and beyond 



Ken Rubenstein, Insight Pharma Reports: http://ckt.thebiotech.net/Cloud_Computing.pdf

Outsourcing Trends

http://ckt.thebiotech.net/Cloud_Computing.pdf
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Jobs Generated by Cloud Computing

U.S. number of unemployed persons (12.8 million) - i.e. unemployment rate (8.3 percent)
Aug 3, 2012: http://www.bls.gov/news.release/pdf/empsit.pdf 

http://www.bls.gov/news.release/pdf/empsit.pdf
http://www.bls.gov/news.release/pdf/empsit.pdf


The Cloud: Amazon AWS Growth

In January 2008, Amazon announced that the Amazon Web Services consume 
more bandwidth than its entire global network of Amazon.com retail sites

http://aws.typepad.com/aws/2008/05/lots-of-bits.html

http://venturebeat.com/2012/01/31/amazon-aws-s3-growth-cloud/

Amazon S3 grew 192% year-over-year

AWS Free Usage Tier now includes Amazon 
MS-Windows Server EC2 instances
February 23, 2012

http://aws.amazon.com/
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Cloud Computing - In Practice



Mobile Computing throughout (Bio)Pharma R&D

Mobile apps for chemistry in the world of drug discovery: Volume 16, Issues 21–22, November 2011, Pages 928–939

http://www.sciencedirect.com/science/journal/13596446/16/21
http://www.sciencedirect.com/science/journal/13596446/16/21


Eidogen’s iPhone, iPad, and Android Apps

* Reaction101,Yield101, and SPRESImobile - built collaboratively with Molecular Materials Informatics, Inc.





iOS v. Android - The Numbers Vary

http://blog.nielsen.com/nielsenwire/consumer/more-us-consumers-choosing-smartphones-as-apple-closes-the-gap-on-android/
http://articles.businessinsider.com/2012-03-13/tech/31158768_1_ios-android-ipad
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http://techcrunch.com/2011/10/27/charted-android-fragmentation/

• Minimal fragmentation

• Nice development 
environment

• Better tablet support

• Apple is a powerhouse

Advantages iOS

Advantages Android
• Java-based

• Several development 
environments available

• Many powerful devices

• Many ways to distribute

“Apple App Store Generates Twice As Much 
Revenue As Android Market In 2011” Distimo

http://www.gottabemobile.com/2011/12/21/app-store-data-analyzed/

http://techcrunch.com/2011/10/27/charted-android-fragmentation/
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Web Apps v. Native Apps

Web Advantages Web Disadvantages

Central Management InterApp Communication Difficult

Device Agnostic Can’t Maximize Device Features 
(e.g. Gestures & Motion)

No App Store Approval URL exposed

HTML5 is very powerful No App Store promotion

Hybrid Native Apps with WebViews



Examples of Mobile IAC (InterApplicationCommunication)



Almost All Tablet Owners Download Apps 



• The mobile gaming industry is predicted to reach $54 Billion by 2015
• 84% of tablet owners play games
• 70 – 80% of all mobile downloads are games
• Android is soon to overtake Apple in number of total available apps
• In-game purchases should overtake pay-per-downloads by 2013
• Developers made $87 million in ad revenue in 2010 and will grow 10 fold by 

2015

http://propakistani.pk/2011/08/02/mobile-gaming-industry-statistics-for-2011-inforgraphic/

Mobile/Gaming... 
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How About Mobile/Gaming + Drug Discovery...

Serious Dilemma - 7 Billion people depend on fewer  
than 300,000 people worldwide to discover and develop 
new medicines…

Consider this,

• Hundreds of Millions of Gamers Worldwide

• Hundreds of Millions of Smartphones+Tablets

• “Foldit Gamers Solve Riddle of HIV Enzyme 
within 3 Weeks”



Syrum - Boehringer Ingelheim GmbH

http://syrum-game.com/

http://syrum-game.com/
http://syrum-game.com/


Summary

• Pharma R&D has been trending down for a decade
➡ Opportunity: Startups - i.e. sell-side of outsourcing

• Cloud computing is the place to be
➡ Opportunity: Retool within your current employer

• Mobile and cloud computing pair well
➡ Opportunity: Supercharge Apps within the cloud

• Worldwide connectivity+mobile+cloud+gaming
➡ Opportunity: The stage is set
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