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

e Introduction

e Pharmaceutical math

* Innovation for impact

« What this means for the future

SHENANDOAH VALLEY
TECHNOLOGY COUNCIL
v/

For tochaology users and creators

" whole awful lot, nothing is going to

get better. It's not.” Dr. Seuss
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Future Shock
Alvin Toffler ca. 1970

* Future Shock = too much change in too short a
period of time...

e 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

bioscience entrepreneurs
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Creative Destruction = Fundamental Challenges to Survival
Foster + Kaplan 2001

Average Lifetime of Moore’s Law
S&P 500 Com pan ies 2x improvement in computer performance every 18 months
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Innovation |jina'va sh an)|
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

© 2013 SRl International



SRI 5 Disciplines of Innovation (5DOI)

The only way to survive creative destruction!
0 Important Customer + Market Needs
) High Value Creation

Innovation Champions

Innovation Teams

PN

g/, Organizational Alignment

) U Success
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Innovation by David or Goliath?
Important roles for both large + small organizations

1. Walmart » $380,000,000,000

ooooooooo . Live better.

« $104,000,000,000

P 903. /. BOE/ING -+ $66,000,000,000

Revenues
107. gﬁ&mendgeﬁmen » $61,000,000,000

« $350,000,000
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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?




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

* Introduction

. AU
e Pharmaceutical math é}!oc
. i R
e Innovation for impact

» What this means for the future

/7

High risk + high payoff to 1,000s of lives
= dollars * 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)

W Top 12 Diseases
-/ Accidents

-/ Suicides

I Homicides

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

70 Years
in 1960
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Drugs = 40% of +60%

Average in US = +12 years per person

Reasons for Increased Life Expectancy

© 2013 SRl International 13



Pharma Long Timelines
10-20 years = 1 approved drug

IND = investigational NDA
NDA = new drug application

© 2013 SRl International 14



Pharma Low Success Rate
10,000+ screened = 1 approved drug

10,000+

© 2013 SRl International 15



Pharma High Costs
$500,000,000+ = 1 IND

Pre-
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: Oshorne, Nat Blotechnol 2013; Scannell et al., NRDD 2012
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Pharma Investments
R&D-intensive industry

R&D Funding as % of Net Sales

(V)
All Companies ‘ 315%

(V)
Motor Vehicles + Related f§‘ 2.4%

Computers + Electronics ) 8.4%

0
Pharmaceuticals + Medicines | M) 127%

0% 2% 4% 6% 8% 10% 12% 14%
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Pharma R&D = $50,000,000,000+
CPl-adjusted PhARMA member company annual spending

© PhRMA Member Spending ($B) < Annual Increase (%)
60
45
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-15
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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

© NIH Appropriations (SB) < Annual Increase (%)
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CPI-Adjusted 2008 $
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Miracles Do Happen
$ billion drugs like Lipitor®

10,000+

© 2013 SRl International 22



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

© 2013 SRl International

Success = lives saved

/—m
SHENANDOAH VALLEY
TECH/NO(OGY COUNCIL
/}ov tochnology users and creators

e—

—

S0M+ 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




Mosquito-Borne Maladies = e.g., Malaria + West Nile Virus
SRI SV R&D = Protection from deadly disease transmission

Egion O el = Prpduom Neawoom Bog  Ceveen

Corean LS L. Seart -

SRI International AboutUs OurWork Engage With Us

Comvenon U S VWoagutom Cen Nerent Dosse Cassrng Vs bomn Aol

Common U.S. Mosquitoes Can Transmit Disease-Causing
Virus from Asia

MENLO PARK, Calit.-August 22, 2012 -Now msearcn Yom SR)
Interrafone! finds it MosQuiions comemanty found n the Urtled SRefes Can
be niecied with a disosse cauming vine from Asia The mesearch findngs are
o MCEnt STy Tt MO NOW MORPAD-DOMS INMSCIONS Can DECOMme
Introcduced. Study Sndirgs are pubinhod in e August 2012 asus of e
joumal Vector-Some and Zoonote Dissases of

In aboratory exporireants, fesearchers domoratraind that mosguices fom
Virginig and Gaongis can Resl & vinus Cilled Chiliungusys (CHIKY), which s infeciad mom han 2 millon
pecpie n Asia, Alscs ard parts of Esrope since 2006 The U 8. has nover witnessed an cutbrask of CHIKY,
SENOUG™ & rumdere Of Biecind peOdie Pave Dean deriSed with 5 CHIKY mMfection aoguised tom trawl 10 Ass

Arough CHICY irfection i rewly Sial poterts may suffer porsatort complicators, such an dobitating anivits
Pt o las! fom monds 1 years. Cameslly. thers i 1O drug 1 et OV and no vt s svadabie

“The Sedings undencore the Imgonasce of Conedl measuies, such m slimnrating MOsGU Breedng sles,
preventl mosQUID-Dorme virsl IMfections or wihich Phere e NO Cures,” s5xd Kaeev Visdyarathen, ¥ 0
asssocats drecior of Vector Biclogy and Zosootc Disesasos i Te Dioscences Divaon of SR and sad shudy
uther

“We are the fest Oup 10 ook al mulipee Seld DOPUIIONS Of MESGHIDes Wil & PNt ai0ame stan of
Churgumm virua Thia ls relevert Decause The popuiaiions we sa~gied oo what you would find in Pw resl
workd *
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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)

BRI Oigest
SRI Mansgemaent
Board of Directors

SRI Corporate Brochure

SAI Tireine of
Insavations

Facta and FAQs
L L T N
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SRI International and CTK Blotech Developing Low-Cost Diagnostic for Hard-to-Diagnose
Chikungunya Virus

MENLO PARK, Calif, — May 5, 2011 —1n parts of the workd whare dengue fever Is common, ‘i
othar virgl infections are often RW Such Nﬁ:-aqnoss 5 3 waste not omv of me "

money. It cagl I ifecton . ",' &‘\
called chin are ! .
SyMpLoms m infection "',’
can take fro BiNeS wikn ,', 'y
“shemt* | | fy e l""‘ -
WU et ".':' o
o‘l" . 4
o scive the I T LA -
warking with s that
w il provdde 8% . sk e o W usualy takes. Most cntcally, tha test will be 2 "pont-

ol care” cwomc that -ont NOSd EEDINEVE NEIgAnts requinag refrigeration

Vur collabarative program focuses on deweloping & seres of low-cost, semalive dagnostics for neglectad dissaes of globe mportance,”
s Krshna Kadhia'a, P 0. exscutive girecser of SRI's Canser for Aavarnces Dnvg Research (CADRE) = Shanancoah Valley, Virgnag, “Wen
CN, wo axpect o Seveiop 8 SOt Sost that will De easy 52 vae n deveioping Nations n the Dattle aganst infectious Saseanes such as
chikangurys *

“We are delightad to form an alignce with SRJ Imterrationsl to deveicp port of care dagrostc kts.” sad Catherne Chen, M D, Ph.D,, chief
sxecutve oMicer of CTK Botech. “A colaborative aparoach ke curs, comboing S reseacch with CTK's manufacturing capabiites, wil
resdt In products that wil bereft pecopie throughout the works ™

First isclated n the 1950, chikungunys virus has Seen respomsdle for numerous outbreska in Africa and Asla and ™ore recently in parts of
Evrope. Once the CTEKSRE chicungunys test is Seveoped and ditributed, i1 wil provide an Impaortant and low cost pubiic health 100! that
may belp Im2 the spread of the decase o cther regions. CTK Bictech and SRI wil alsc werk 10 develcp Sagnastics for other disesses.

About CTK Buctech
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Grant for Probiotic Vitamin Delivery
SRI SV R&D = Improved immunity against diarrheal diseases,

which cause 5,000,000 childhood deaths/year

RAD CANE SRS N OO CONTAST B o
{5 Share This

SRI International Receives $100,000 Grand Challenges Explorations Grant for Innovative
Global Health Research

Manio Park , Calif, ~May 1], 2010-5R] Intermational announced today that £ has recerved
2 US4$100.000 Grond Cratlenges Explorations grast from the INE A Melinds Gates Foundation
The grant will support an innovative glcbal health research progect conducted by Douglas
Wacson, M. D, proten bochemist in SRI's Canser far Advarced Drvg Research (CADRE), thied
Witamia A-Secreting Probictics to Activate Mucoss! fmmuyney * -

Watson's project it one of T8 grarts ansounced by the Catet Foundalion = the fourth funding
roend of Grang Chalecom Lupioratons, ao natiative 50 help scentats sround the works
eaplore DOld and largely unproven ways 10 improwve Realth in developing countres. The grants
Ware sroviced Lo scentinla in 1H countries Oon six Ccontinents

T ISSE5 BILL&MELINDA el
v n A ereaNrg te Sactema may .
e T L GATES foundarion e
ey produce beta-caratene, the dredurser of

Yeamn A

SUSDOMENLAtON CaN reduce ONKINOO] Mmartadty By 30 percent, Nowever, studes Nave shown TRt fewer Than 60 percent of Ovidren in
affected areda recirve the recommosded dote

Yo favitate delrvery of viamn A o chidren who may Nol Otherwase recerve 050ugh of i, SR rescarchers wil plan o engneer o probiotic
DI UM AT DrOduCes WIATA A for Srect Oelvery 30 MuCosal immune Cells in the gastroinmesting tract. IF successiu, this tTharagy Couid
resitee protective Muctsdl mmunty while smulasotusly ComMBating Other Cordeguences of vitamn A deficenty, Intiuding bsdaess and
suscapbbiity to measies and malania. The new therapy, which should reduce the durston of symptoma while also reducing the impact of *

B s sn ittt i B _Aemambmmmnst Ao At 2t il At Mo ssimn_sh st s e Aas B0 tumatonant _od A scstnn
e —— e —————————————————— i ‘\
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Tobacco Exposure Biorepositorx Samples
SRI SV R&D = Reducing lung disease *+ heart disease + cancer

 Important Problem = Leading Cause of Preventable lliness + Death

» Valuable R&D Resource

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

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

v
A

Plasma (55%)

White blood cells
+ platelets (<1%)

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

DRUG
DEVELOPMENT
RESEARCH

Volume 74 Number 2

Special Issue
Biomarkers in Drug Development
and Companion Diagnostics

Guest Editors
Krishna Kodukula
Joseph B. Perrone

Walter H. Moos I Point of care

Michael Williams

Editor-In-Chief '

WILEY Blackwell

Sophisticated
analyzers
Patient + doctor with Sample collection + range of
possible biomarkers devices for detecting biomarkers

No... Different people, different results!

© 2013 SRl International 31



Rare Cancer Cell Detector for Cancer
SRI SV R&D = Spin-off AxonIMD 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
e Paired with ‘omics = even more powerful biomarker platform

FAST

Scanning laser spot focuses

on top of transparent substrate Substrate
\ —+ Motion

Light Collector
Fiber Optic Bundle

Collection Photomultiplier

) F-Theta Collimating B37PaSS ™"y ™" Tube (PMT)
Ficld Lens Lens o Emission
R . A
Rotating P Ou
Mirror
Laser speed = 10m sec” ~1 em? sec” Laser | 1 e _Fiber
Spot size ~8 pm Bundle

Location accuracy = 40 pm
Scan Width = 76mm

© 2013 SRl International
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Drugs + Innovation = Dollars + “Sense”

Saving lives through nonprofit R&D

* Introduction
* Pharmaceutical math
e Innovation for impact

» What this means for the future

© 2013 SRl International

Preparing for the unknown

/—m
SHENANDOAH VALLEY
TECH/NO(OGY COUNCIL
/}ov tochnology users and creators

e—

—

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

110
90
70

Drugs pass through
3+ companies on

way to market

50
30
10

Lifetime in Years

1938

1958 1978

Year

1998 2018

Today’s students =
i

Change = Only constant in life
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Cross-Disciplinary Partnerships Required
Pharmaceutical R&D = Team sport

Thousands to Multiple

Millions of Leads per || 12 D D === ‘
Compounds Target

Screened /

NIH Valley of Death + FDA Critical Path

Biolo Chemlst Development
Basic gy ) One
Research Phase| | Phase || FDA Approved
2 3 | [Review Drug

Target Target Pre

Time 1.5 15 25 15 Total=15yrs

© 2013 SRl International 35



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

T , BIOCAPITAL
&2 Blue Ridge Community College _ 7 2

WA EASTERN  towGE
MENNONITE MASON [
UNIVERSITY COLLEGE

Virginia

Best State | R
for Business | Forbes.com

@JAMES
MADISON

UNIVERSITY.

RADFORD UNIVERSITY

filli UNIVERSITY,/ VIRGINIA

@!VlrgmaTech

nt the Fut
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Keep Doing Good Things Till Good Things Happen

The difficult we do immediately... The impossible takes a little longer

Basic
Research

Time

Chemlstry Development One

Target Target Obtimization Pre- Phase || FDA Approved
ID Validation P atio clinical
v 1.9 25 15  Total=15yrs

3 Review Drug
M i sg57 9881

$624

B|ology

Phase
2

$529

Total Costs
of Failure
>$650M

2005#s +$
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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

e Initial focus on advanced drug research

* Investment magnet for new high-tech clusters
* Host VC meetings

* High-tech jobs for VA students + postdocs

* SRl staff seminars as adjunct professors

e Conduct SRI Value Creation workshops
 Submit proposals worth $ millions each year
* Reinvest profits back into SRI SV

 Pay portion of royalties to VA

© 2013 SRl International
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SRI SV Win-Win Plans Continued

2013 + beyond = More + more value propositions realized

2009

2013 2013

4

Community

A | Impact
Economic 1m0
" | Development Total Jobs TES
SRI SV Multiplier Supported | RioGin \
2013 Average 5x to 10x 150 to 275 .‘ 24

- AxonMD
v

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

$200M

Value of Proposals

| Submitted with >6 from 6 Colleges
Virginia Insitutions (4 Virginia

International
Fellows

Inception School, or Made Career Changes

$22M + 25
VA Support +
Funded Projects

© 2013 SRl International

Moved from SRI MP
to SRI SV + the
Reverse

$5M

SRI 2013 Investments
in Building + Staff

6

Local College Faculty
Summer Sabbaticals

Retire, or Returned to
Native Country

Building Square
Footage + Acres

40



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

NIH VA SRI SV Great New ARRA Sequestration
post- SRI opens Recession labs funding + gov’t delays
doubling MOA @ JMU begins open cliff + debt ceiling

cliff

41
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Drugs + Innovation = Dollars + “Sense”
Saving lives through nonprofit R&D

¢ Introduction

* Pharmaceutical math
e Innovation for impact
» What this means for the future p—

SHENANDOAH VALLEY
TECHNOLOGY COUNCIL
v’
For tochaoly users and cn

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 Tim Kaine
Charles Ahrend Krishna Kodukula
Jim Barnes William Kyger Jr.
Jerry Benson Steve Landes
Keith Boswell Matt Lohr

John Bramer Jake Meyers
David Brakke John Noftsinger
Michael Breeden Mark Obenshain
Doug Brown Joe Paxton

Rae Lyn Burke Len Polizzotto
Ted Byrd Liz Povar

Curt Carlson Alice Resnick
John Chichester Lin Rose
Aneesh Chopra Chris Saxman
Pablo Cuevas Brian Shull
Rodney Eagle John Sternlicht
Dee Floyd Robin Sullenberger
Tom Furst Nicky Swayne
Patrick Gottschalk Louise Temple
Emmett Hanger Billy Vaughn

Phil Harman

Vlrglnla

Best State
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Arlington

SRI International

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, Ml

46701 North Commerce Center Drive
Plymouth, M| 48170
Groundbreaking 3Q 2013

Shenandoah Valley, VA

140 Research Drive
Harrisonburg, VA 22802
540.438.6600
WWW.Sri.com

www.sri.com/biosciences
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