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What exactly is an
“Entrepreneur in Residence”?

Evaluation of an idea for commercial potential
|dentification of potential partners or customers
Estimation of market demand and potential market size
Development of a comprehensive business plan

Facilitation of IP filing and licensing process with OLV
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Commercialization Process

Duke & Translational Medicine

Overview of Molecular Diagnostics Market
Questions & Discussion
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Applied
New opportunltles Research

Development “'Goods and Services
New characterlstlcs
ommercializatio
Market feedback

“Bench to Bedside” — bringing ideas into practice
Iterative process with high attrition at each step
Two-way street!

wPrototypes
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Direct benefits of implementation:
Improve health outcomes of patients

Derive income for the department/lab and for
yourself (inventor)

It won’t happen by itself

“Publication to practice” unlikely without a
considerable investment of resources
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University Tech Transfer

2 ?
Prototype $ "

® Validation
Business Plan

Bright Idea Development
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/| Patent?

Licensing Event

OLV Evaluation
To Company or Spin-Out
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Translational Research

Translational research Is often under-funded,
especially for therapeutics

Discovery Translation Clinical Development
N N AN
e e N ™~
Federal Funding Funding Gap Private Equity & Pharma Licensing

Diagnostics and medical devices have
shorter maturities and often can find funding
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1. Technology
Useful, proven, protected

2. Market
Unmet need, large, growing

3. Management
Know Industry, connected

4. Value Proposition
Investment, risk, return, exit
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Duke well positioned advance

In alignment with University mission
Multi-disciplinary, innovative culture

Disease area expertise, understand “market”
Preclinical research, cellular and animal models
Access to patient pop, clinical data, tissue samples
Coordination with DCRI and IGSP-GCSU for trials
Complex genomic testing & analysis faclilities
Stature enables us to influence policy

Still subject to same commercialization “hurdles”
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Duke Translational Medicine Institute

Duke Translational Research Institute

Duke Clinical Research Institute

Duke Clinical Research Unit

Duke Center for Community Research

Duke Translational Ventures (coming soon...)

Office of Licensing and Ventures
Entrepreneur in Residence
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Bringing ideas to practice generates value
ldea? Contact me or OLV representative
Complete IDF before publication

A “great” Invention Is not necessarily a
commercializable one

Duke well resourced to chaperone idea, but
It’s a tough road with many obstacles
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Molecular Dx will be a central part of the future of Medicine

In the treatment of patients... foath A
Monitoring "::'_'
Pharmacogenomics / ‘::"-';
=
Frog Clinigakefm ptoms =
Normal Health T £
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sub-clinical disease Monitoring
: OCRSS '
[ Arecisposition ]
=
lime

And in Drug Development...

However, the market is slow to accommodate these advances



Diagnostics Landscape

Rapidly advancing tech, lower costs
Improving access to clinical sample cohorts
Increased scientific discovery

Slow recognition of value of Dx by Pharma
Evolving regulatory environment
Undeveloped intellectual property standards
Antiqguated, static reimbursement policies
New Dx business models emerging
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Clear demonstration of clinical benefit
Multiple peer reviewed publications
Shown to be effective in intended population

Integrates well into current practice
Testing should minimize additional steps
Test results need to be clearly “actionable”

Reimbursed by insurance
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FDA Regulating
Laboratory Developed Test IVDMIAS

Conducted in CLIA approved lab under SOPs
>80% of testing done as LDTs

Application Specific Reagents (ASRS)
Sold to “high complexity” clinical labs, GMP
Cannot market claims of clinical utility

In Vitro Diagnostic (IVD “kits”)

Proven clinical utility, approved by FDA as device
Allowed to publish clinical utility claims, studies
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Diagnostics Pharmaceuticals
Long, unorganized Proprietary development
Investigation periods High failure rate
Little IP protection Large investment
Volume triggered Heavily regulated
commercialization Value-based pricing
Fee-based pricing

Diagnostics becoming an “investment opportunity”
Payors, FDA, providers slow to change policies

In the meantime, Dx dev. will require large investments
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Hundreds of independent payers, all with unique
evaluation, reimbursement policies.

Approved by regulatory body (FDA, CLIA)
Analytical validity (robust, repeatable results)
“Non Investigational” — regular use by physicians
Multiple, published validations of clinical utility

Diagnostic Cos must petition each for coverage

Reimbursement based on procedure codes
Cost plus small margin, no allowance for R&D
Reimbursement under CMS often followed

New codes require 2+ years of lobbying
“Catch-22”". not covered until adopted
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Diagnostics tests add value to drugs through:

Expedited Drug Development
Surrogate instead of clinical endpoints
Better defined trial populations
Smaller, faster trials

Product Differentiation
More convincing clinical information
Increasing efficacy and tolerability

Market Expansion
|dentification of at risk patients, drug rescue

Diagnosis of new patients, new indications
Increased compliance

Is the
Blockbuster

Model
Dead?
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Companion Diagnostic

Effect of HER2-Neu Testing on Development of Hercep  tin™

Trial Design Without

# Patients 470 2200
Response Rate 50% 10%
Years of Follow-up 1.6 10

Savings in clinical trial costs ~ $35 million
Income from 8 year acceleration of product ~ $2.5 billion
Access to drug from acceleration ~ 120,000 patients

Recent success in adjuvant therapy ~ Value extension
*From Press and Seelig, Targeted Medicine 2004, New York, November 2004
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First applications likely in cancer
Complex, heterogeneous disease
Segmentation does not support Blockbuster
Large opportunity for improvement of efficacy
Genomic analysis already standard practice
Therapies expensive, easier cost justification

Largest opportunity in therapy selection (PGx)

Neuro-psychiatric PGx greatest potential for growth

Clear unmet need
Motivated Pharma partners
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US Molecular

FPharmacogenetic tests aren't expected to see aggressive revenue growth
until around 2010.
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Projected Number of PGx

Meuro-psychiatric disorders, for which there are few means of diagnosis,
are expected to dominate pharmacogenetic testing.
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Conclusions

PGx coming of age in disease management
and drug development

Demonstration of clinical benefit remains
largest hurdle (and opportunity)

Companion Dx becoming more common and
proving advantageous to Pharma

Adoption of all Dx in market impeded by
regulation and reimbursement policies

New Pharma-like business models
emerging, first in cancer Dx
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Thank You

Contact info: judd.staples@duke.edu
(919) 668-7279
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Academic “Technology

Bayh-Dole Act (1980)
Univ. retains rights to gov’'t funded research discoveries
Expectation of Univ. to file for IP protection
Encouraged to commercialize, preference to small biz
Gov't retains non-exclusive right to practice patent

Universities are in a unique position to advance
technology (esp AMC’s and healthcare)
“Confounded” alignment of incentives
Bringing research to use not rewarded academically
Publishing is rewarded, can conflict with IP filing
Conflict of interest issues if validating Duke research
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Is the technology useful?
How will it be applied in clinical practice?
Can specific action be taken from result?
Is It proven?

Has it been independently validated in intended
population, not just in vitro or in animal model?

Can results be obtained outside of the lab?

IS It protected?
Is It patented? Can it be easily copied?
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Does the application meet an unmet need?
Who will use diagnostic and why?
Can the need be met by another means?

Is there sufficient demand?
How many tests per year?

Is the market growing?




Management

Do they have track record of success
Can the “adapt and overcome” as landscape
shifts

Are they well connected in industry,
regulatory, reimbursment arenas?
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Value Proposition

How much money will | need to spend
before significant revenues

What are the risks involved?

Technology
Regulatory
Management
Market (competition, substitution, reimbursemnt)

What Is the exit? How soon for how much?
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Drug Discovery/Development
Understanding disease process
Screening candidates for ADMET, ADRs, efficacy
|dentification of sub-populations for trial design
Genomic therapies

Personalization of Patient Care
Pre-symptomatic risk assessment
Early detection and tracking disease progression
Prognosis post-diagnosis
Therapy selection (characterize infection, host, tumor)
Therapy dosing




