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Drugs + Innovation = Dollars + “Sense” 
Saving lives through nonprofit R&D 

•  Introduction 
•  Pharmaceutical math 
•  Innovation for impact 
• What this means for the future 

“Unless someone like you cares a 
whole awful lot, nothing is going to 

get better.  It's not.” Dr. Seuss 

3 



© 2013 SRI International 

Future Shock 
Alvin Toffler ca. 1970 
•  Future Shock = too much change in too short a 

period of time… 
•  Change is not merely necessary to life – it is life 
•  Technology feeds on itself – technology makes more 

technology possible 
•  The illiterate of the future will not be people who 

can’t read – it will be people who don’t know how to 
learn 
•  The next major explosion is going to be when 

genetics + computers come together 

Seuss + Toffler = Call to action for 
bioscience entrepreneurs 
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Creative Destruction = Fundamental Challenges to Survival 
Foster + Kaplan 2001 

Moore’s Law 
 
2x improvement in computer performance every 18 months 
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“Standing still is going backwards” 
…exponentially 
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Innovation |�in��vā sh �n| 
Only path to survive creative destruction? 

•  Noun 
–  New method, idea, product, etc. 
–  Action or process of innovating 
–  Example of use: Technological innovations designed to save energy 

•  Origin 
–  Late Middle English 
–  From Latin innovatio(n-), from verb innovare (see innovate) 

Innovation = Creation + Delivery 
of New Customer Value in the Marketplace 

with a Sustainable Business Model for those producing it 
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SRI 5 Disciplines of Innovation (5DOI) 
The only way to survive creative destruction! 

Important Customer + Market Needs 

High Value Creation 

Innovation Champions 

Innovation Teams 

Organizational Alignment 

Top 10 Business 
Book of the Year 

Big Idea = Train 1,000+ People in 5DOI @ SV Success 
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Innovation by David or Goliath? 
Important roles for both large + small organizations 

1. 

41.  

93. 

107.  

136.  

……. 

•  $380,000,000,000 

•  $104,000,000,000 

•  $66,000,000,000 

•  $61,000,000,000 

•  $51,000,000,000 

•  $350,000,000 

2008 
Revenues 
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Big Pharma Needs Help with R&D 
Big trouble for large healthcare organizations 

Higher Costs 
Longer Timeframes 

Declining Productivity 
Generics + Biosimilars 
Increasing Competition 

Expiration of Key Patents 
Short-Lived Market Success 
Growing Regulatory Hurdles 
Entitlement to Good Health? 
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Drugs + Innovation = Dollars + “Sense” 
Saving lives through nonprofit R&D 

•  Introduction 
• Pharmaceutical math 
•  Innovation for impact 
• What this means for the future 

High risk + high payoff  
= dollars + lives 

Cancer 
claims 100s 

to 1,000s of lives 
every night… 
We must do 

better! 
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Diseases = 1,800,000+ Deaths per Year 
Leading causes of death in US (2006) 

74%$

Top$12$Diseases$

Accidents$

Suicides$

Homicides$

Other$Causes$
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Life Expectancy = +60% 
Last 100 years in US 

$

50$Years$

in$1910$

$

70$Years$$$$$$$$$

in$1960$

$

$

80$Years$$$$$$$$

in$2010$
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Drugs = 40% of +60% 
Average in US ≈ +12 years per person 

Reasons$for$Increased$Life$Expectancy$

Drugs 
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Pharma Long Timelines 
10-20 years = 1 approved drug 

Idea$ IND$ NDA$

IND = investigational NDA 
NDA = new drug application 
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Pharma Low Success Rate 
10,000+ screened = 1 approved drug 
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10,000+$
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Pharma High Costs 
$500,000,000+ = 1 IND 

Clinical$

IND$

PreO

Clinical$
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Pharma Drug Development Costs 
Higher x 10 
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Pharma Success = New Drug Approvals 
FDA-approved NMEs + BLAs trending upward… slowly 
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NME = drugs (chemicals) 
BLA = biologics 
See: Osborne, Nat BIotechnol 2013; Scannell et al., NRDD 2012 
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Pharma Investments 
R&D-intensive industry 

0% 2% 4% 6% 8% 10% 12% 14% 

Pharmaceuticals + Medicines 

Computers + Electronics 

Motor Vehicles + Related 

All Companies 

12.7% 

8.4% 

2.4% 

3.5% 

R&D Funding as % of Net Sales 
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Pharma R&D = $50,000,000,000+ 
CPI-adjusted PhRMA member company annual spending 

CPI = Consumer Price Index (2008 $) 
PhRMA = Pharmaceutical Research Manufacturers of America 
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National Institutes of Health Losing Ground 
End result = Fewer lives saved 

CPI-Adjusted 2008 $ 
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Miracles Do Happen 
$ billion drugs like Lipitor® 

1$

3$

5$

10,000+$
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Rich Returns for Licensors 
5% royalties = $50,000,000 per year 
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Drugs Not as Costly as Some People Think 
10¢ per health care $1 

Drugs$

10%$
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Drugs + Innovation = Dollars + “Sense” 
Saving lives through nonprofit R&D 

•  Introduction 
•  Pharmaceutical math 
•  Innovation for impact 
• What this means for the future 

Success = lives saved 

Pandemic H5N1 
bird flu could kill 

50M+ worldwide = 
nearly everyone in 

VA + adjoining 
states (MD, NC, 

WV, etc.) 
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Malaria = Every 30 Seconds another Child Dies 
Doing well by doing good 
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Mosquito-Borne Maladies = e.g., Malaria + West Nile Virus 
SRI SV R&D = Protection from deadly disease transmission 
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Partnership on Diagnostics for Global Health 
SRI SV R&D = Industry alliance to create faster + cheaper tools for 
emerging nations (including terrible diseases now in America too) 

28 



© 2013 SRI International 

Grant for Probiotic Vitamin Delivery 
SRI SV R&D = Improved immunity against diarrheal diseases, 
which cause 5,000,000 childhood deaths/year 
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Tobacco Exposure Biorepository Samples 
SRI SV R&D = Reducing lung disease + heart disease + cancer 

•  Important Problem = Leading Cause of Preventable Illness + Death 
–  Cigarette smoking causes >400,000 deaths/year, including 50,000 deaths due 

to exposure to secondhand smoke 
–  Lung cancer leading cause of cancer death in men + women in US 
–  Smokers up to 6 times more likely to suffer heart attacks than nonsmokers 
–  Despite proven risk, >20% of US adults smoke cigarettes 

•  Valuable R&D Resource 
–  International CRO conducted study for large tobacco company 
–  39 sites in 31 states at cost of perhaps >$70M 
–  Samples transferred to SRI SV via nonprofit VTHRR in Richmond, VA 

Plasma (55%) 
 

White blood cells 
+ platelets (<1%) 

 
Red blood cells (45%) 
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Biomarkers + Personalized Therapies = Future of Medicine 
SRI SV R&D = Precision medicine 

To dose 
or not? DNA sequences 

Proteins 

Patient + doctor with 
possible biomarkers 

Blood sample 

Gene chips 

Sophisticated 
analyzers 

Point of care 

Sample  collection + range of 
devices for detecting biomarkers  

Predictive medicine = same diagnosis + same drug? 
No… Different people, different results! 
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Rare Cancer Cell Detector for Cancer 
SRI SV R&D = Spin-off AxonMD for new age of precision medicine 
•  Detect + characterize rare circulating tumor cells 

–  Novel assays to diagnose + follow disease 
–  Guide personalized therapy in real time 

•  Specificity = ability to find + distinguish 1 in 25,000,000 cells 
•  Paired with ‘omics = even more powerful biomarker platform 

32 



© 2013 SRI International 

Drugs + Innovation = Dollars + “Sense” 
Saving lives through nonprofit R&D 

•  Introduction 
•  Pharmaceutical math 
•  Innovation for impact 
• What this means for the future 

Preparing for the unknown 

Future Shock is 
upon us… How 
will you avoid 

Creative 
Destruction? 
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Life-Long Learning + Doing = Key to Survival 
Keep up with accelerating rates of change 

Average Lifetime of  
S&P 500 Companies 
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Drugs pass through 
3+ companies on 

way to market 

Today’s students = 
10+ jobs before age 40 

Change = Only constant in life 
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Biology 

Target 
ID 

Target  
Validation 

Chemistry Development One 
Approved 

Drug Screening Optimization Pre- 
clinical 

Phase  
1 

Time  1.0  2.0  0.4  2.7  1.6  1.5  1.5  2.5  1.5  Total ≈ 15 yrs 
           

Phase  
2 

Phase  
3 

FDA 
Review 

NIH Valley of Death + FDA Critical Path 

Cross-Disciplinary Partnerships Required 
Pharmaceutical R&D = Team sport 

Basic 
Research 

Thousands to 
Millions of 
Compounds 
Screened  

Multiple 
Leads per 
Target 

12  5  3  2  1 

Important Need = Bridging the Valley of Death 
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Everyone Needs a Partner 
SRI SV + Virginia = Winning team 

•  Virginia #1 = �Best State for Business� 
•  Major funding >$10 billion = short drive away 
•  Base for growth in biosciences + other important areas 
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$165 

$371 
$411 

$529 
$624 

$670 
$755 

$857 $881 

Total Costs 
of Failure    
>$650M 

Keep Doing Good Things Till Good Things Happen 
The difficult we do immediately… The impossible takes a little longer 

Biology 

Target 
ID 

Target  
Validation 

Chemistry Development One 
Approved 

Drug Screening Optimization Pre- 
clinical 

Phase  
1 

Time   1.0  2.0  0.4  2.7  1.6  1.5  1.5  2.5  1.5  Total ≈ 15 yrs 
           

Phase  
2 

Phase  
3 

FDA 
Review 

Basic 
Research 

$M 

2005 #s + $ 

Important Value Proposition = $100M+ De-Risking 
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SRI SV Win-Win Plans on Day 1 
2007-2013 + beyond 

•  Continue partnerships with you all 
•  Accelerate commercialization of VA technologies 
•  Create new jobs at SRI SV  
•  Initial focus on advanced drug research 
•  Investment magnet for new high-tech clusters 
•  Host VC meetings 
•  High-tech jobs for VA students + postdocs 
•  SRI staff seminars as adjunct professors 
•  Conduct SRI Value Creation workshops 
•  Submit proposals worth $ millions each year 
•  Reinvest profits back into SRI SV  
•  Pay portion of royalties to VA 

2009 
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SRI SV Win-Win Plans Continued 
2013 + beyond = More + more value propositions realized 

2012 2009 

SRI SV 
2013 Average       
25 Jobs 

Economic 
Development 
Multiplier  
5x to 10x 

Community 
Impact 
Total Jobs 
Supported 
150 to 275  
 

2013 

Business Creation 
Redcoat 

TES 
RioGin 

AxonMD 

2013 
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SRI SV Win-Win Plans by the Numbers 
2007-2013 + beyond = Wow! 20

9 

25 
Student Interms 
from 6 Colleges 

(4 Virginia) 

12 
Advanced to 

Grad or Med School 

16 
Postdoctoral + 
International 

Fellows 

8 
New Positions in Universities, Returned to 

School, or Made Career Changes 

7 
@ Merck Nearby 

+ Virginia Spin-Outs 

6 
Local College Faculty 
Summer Sabbaticals 

10 
5DOI Workshops 

2 + 1 
Moved from SRI MP 

to SRI SV + the 
Reverse 

3 
Retired, Plan to 

Retire, or Returned to 
Native Country 

$5M 
SRI 2013 Investments 

in Building + Staff 

40K + 25 
Building Square 
Footage + Acres 

$200M 
Value of Proposals 
Submitted with >6 
Virginia Insitutions 

70 + 50 
VA Lectures @ 

JMU, SVTC, et al. 
+ Annual Visitors 

60 
Employees Since 

Inception 

$22M + 25 
VA Support + 

Funded Projects 
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SRI SV = Impact Despite “New Normal” 
Good, bad, ugly… This too shall pass 

’05 ‘06 ‘07 ‘08 ‘09 ’10 ’11 ’12 ‘13 

NIH 
post- 
doubling 
cliff 

VA 
SRI 
MOA 

SRI SV 
opens 
@ JMU 

Great 
Recession 
begins 

ARRA 
funding 
cliff 

Sequestration 
+ gov’t delays 
+ debt ceiling 

New 
labs 
open 
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Drugs + Innovation = Dollars + “Sense” 
Saving lives through nonprofit R&D 

•  Introduction 
•  Pharmaceutical math 
•  Innovation for impact 
• What this means for the future 

Remember… 
“Unless someone like you cares a 
whole awful lot, nothing is going to 

get better.  It's not.” 
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Thank You for Making SRI SV Possible 
The original team… We couldn't have done it without you! 
•  Richard Abramson 
•  Charles Ahrend 
•  Jim Barnes 
•  Jerry Benson 
•  Keith Boswell 
•  John Bramer 
•  David Brakke 
•  Michael Breeden 
•  Doug Brown 
•  Rae Lyn Burke 
•  Ted Byrd 
•  Curt Carlson 
•  John Chichester 
•  Aneesh Chopra 
•  Pablo Cuevas 
•  Rodney Eagle 
•  Dee Floyd 
•  Tom Furst 
•  Patrick Gottschalk 
•  Emmett Hanger 
•  Phil Harman 

•  Tim Kaine 
•  Krishna Kodukula 
•  William Kyger Jr. 
•  Steve Landes 
•  Matt Lohr 
•  Jake Meyers 
•  John Noftsinger 
•  Mark Obenshain 
•  Joe Paxton 
•  Len Polizzotto 
•  Liz Povar 
•  Alice Resnick 
•  Lin Rose 
•  Chris Saxman 
•  Brian Shull 
•  John Sternlicht 
•  Robin Sullenberger 
•  Nicky Swayne 
•  Louise Temple 
•  Billy Vaughn 
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SRI$Interna*onal$
$
Silicon$Valley,$CA$(headquarters)$
!
333!Ravenswood!Avenue!
Menlo!Park,!CA!94025!
650.859.2000!
!
Washington,$DC$$
$
1100!Wilson!Boulevard!
Arlington,!VA!22209!
703.524.2053!
!
Life$Sciences$Corridor,$MI$
$

46701!North!Commerce!Center!Drive!
Plymouth,!MI!48170!
Groundbreaking!3Q!2013!
!
Shenandoah$Valley,$VA$
$

140!Research!Drive!
Harrisonburg,!VA!22802!
540.438.6600!
!
www.sri.com$

$
www.sri.com/biosciences$

$

Innovation + Solutions + Life 
Harrisonburg+

Biosciences Division 

Arlington+

Menlo+Park+
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Suggested Reading 
SRI Biosciences + SRI International 
•  Biomarkers: Essential Tie that Binds Future of Drugs & Diagnostics 

 Perrone et al., Drug Development Research 2013 
•  Nonprofit Pharma: Solutions for What Ails Industry 

 Moos + Kodukula, Current Medicinal Chemistry 2011 
•  Nonprofits & Valley of Death in Drug Discovery 

 Moos, Xconomy 2010 
•  Nonprofit Organizations & Pharmaceutical R&D 

 Moos + Mirsalis, Drug Development Research 2009 
•  Nonprofit Research Institute Perspective on Outsourcing R&D 

 Moos, bioLOGIC 2008 
•  Nonprofit Model for Drug Discovery & Development 

 Frank et al., Drug Development Research 2007 
•  Intersection of Strategy & Drug Research 

 Moos, Comprehensive Medicinal Chemistry II 2007 
•  Innovation: Five Disciplines for Creating What Customers Want 

 Carlson + Wilmot, Crown Business 2006 
•  Nanobiotechnology: It’s a Small World after All 

 Moos + Barry, Drug Development Research 2006 
•  Ethical Issues in Biotechnology & Pharmaceutical Industries 

 Aronson et al., Drug Development Research 2005 
•  Estrogens & Neuroprotection: Desperate Housewives, Lost & Survivor 

 Howell et al., Drug Development Research 2005 
•  Defining Mandate of Proteomics in Post-Genomics Era 

 Kenyon et al., Molecular Cellular Proteomics 2002 
•  Biotechnology Industry in Period of Opportunity & Uncertainty 

 Moos + Feldbaum, Drug Development Research 2002 
•  Diagnosing Decline of Major Pharmaceutical Research Laboratories: Prescription for Drug Companies 

 Weisbach + Moos, Drug Development Research 1995 
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