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Disclaimer

The statements and views presented are my own and not those
of my employer, Endo Pharmaceuticals Inc.

- Bob Cobuzzi
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Presentation Agenda

¥ Endo Pharmaceuticals

¥ Pharmaceutical Business/Corporate Development

¥ The Drug Development Process:  Integral to Business
Development

¥ Licensing Case Study Ð GSK-Xenoport

¥ Acquisition Case Study Ð AstraZeneca-Medimmune

¥ Any Questions?



4
Non-ConfidentialCobuzzi - UPenn Ð 2 December 2008



5
Non-ConfidentialCobuzzi - UPenn Ð 2 December 2008

¥ Specialty pharmaceutical company
with expertise in pain management

¥ Results-focused organization fueled by employeesÕ shared
values and a commitment to making a difference forÉ

Our CommunityOur BusinessOur People

Endo Pharmaceuticals
A proven leader in pain management

Our Patients
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Nearly 90 Years of History

¥ 1920
-  Founded as family-run pharmaceutical business in New York City
-  Later named Endo Products

¥ 1969
-  DuPont acquires Endo

¥ 1997
- DuPont Merck Executives form Endo in management buyout
- All of Endo Laboratories LLC's generic products purchased
- Deal included 12 key brand products, including Percocet¨  and Percodan¨

!  New company named Endo Pharmaceuticals Inc.

¥ 2000
- Endo begins to trade publicly on NASDAQ (ENDP)

¥ 2007
- Net sales $1B+
- Compound annual growth rate of 20%+ since 2002
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A Successful Foundation…
Building for the Future

¥ Growing US-based pharmaceutical company

¥ Successful sales and marketing of branded and generic prescription
pharmaceuticals

¥ Approximately, 500 home office employees and 1,000 sales
representatives

¥ Established development
capabilities

¥ Strong cash position with
approximately $1 billion

Build for the Future.
Learn from the Past.
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Product Portfolio
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Endo’s Growth Strategy

¥ Move from best product to best
solution

¥ Leverage pain adjacencies

¥ Invest in new therapeutic areas with
focus on innovation

¥ Concentrate on areas of significant
unmet medical need, low cost of
entry, and specialized therapeutics

¥ Explore all platforms including small
molecule, large molecule and drug-
device interplay
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Pharmaceutical Business/
Corporate Development
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The deal is a beginning, not an end!

¥ The purpose of a deal is to solve a problem
Ð People make deals to access goods or services

Ð Organizations make deals for the same reason

¥ EndoÕs ÔproblemÕ
Ð No internal drug discovery
Ð Development candidates and approved drugs

sourced externally by Business/Corporate
Development

¥ Deal ÔsolutionsÕ can take multiple forms
Ð Licenses, Acquisitions, Partnerships
Ð Each ÔrequiresÕ additional work by licensee

¥ e.g., development, marketing and/or sales
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License or Partnership

¥ License = grant of permission to ÔuseÕ from one entity to another
Ð Molecule, patent, diagnostic test, device or other asset
Ð Development, commercialization
Ð Limitations for uses, duration and/or territory

¥ Partnership = association of two or more entities in which the profits and losses are shared
proportionally

Ð Discovery, development, commercialization

¥ Typical Deal Terms
Ð Upfront payment - upon deal signing
Ð Development and/or commercialization milestones
Ð Royalty on sales
Ð Monetary amounts vary considerably

¥ Benefits
Ð Payments can be made contingent on success
Ð Deals can be terminated with some consideration (money and notification)

¥ Risks
Ð Can be more expensive than acquisition
Ð Counter party issues Ð e.g., territory control
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Acquisition

¥ Typically purchase of an asset or stock
Ð Asset = organization, product, molecule, patent, diagnostic test, device or other
Ð Stock = public or private company

¥ Typical Deal Terms
Ð Payment differs
Ð Public vs. private entity, development-stage vs. marketed products

¥  Stock purchase
¥ Asset purchase

Ð Contingent rights are possible
Ð Monetary amounts vary considerably

¥ Benefits
Ð Full ownership and rights to products and candidates
Ð Mechanism to acquire enabling technology or know-how

¥ Risks
Ð ItÕs yours, period



14
Non-ConfidentialCobuzzi - UPenn Ð 2 December 2008

Evaluating the Asset/Entity

¥ Does the asset address a commercial/unmet medical need?
Ð To address a completely unmet need is rare (e.g., cure for congestive heart

failure)
Ð Is it sufficiently differentiated from other available therapies?

¥ Does the product benefit outweigh the risk profile in the intended indication?
Ð Do the available data support effectiveness?
Ð Do the available data support acceptable safety and tolerability?
Ð Vioxx¨  (rofecoxib) and Avandia¨  (rosiglitazone maleate) cases have raised the

bar Ð are there any Òearly warning signalsÓ?

¥ Does the new product have market exclusivity that provides sufficient time
to recoup the investment?
Ð Patent life = 20 years from filing Ð composition of matter > use > formulation
Ð Hatch-Waxman exclusivity - patent restoration, particularly helpful if no patent

¥ 7 years for orphan drug
¥ 5 years for new chemical/molecular entity (NCE/NME)
¥ 3 years for reformulation
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Clear Strategies Achieve Alignment, Efficiency
and Effectiveness

What a strategy tells the BD&L 

organization:

How you know your strategy is clear:

! Which assets / technologies are of 
interest

! What we are willing to pay  

! When we need them (portfolio view)

! Where we are likely to find certain 
assets

! Who in the organization will champion 
and own the newly acquired assets

! BD commercial leaders articulate same 
in-licensing priorities

! Front line BD personnel have sufficient 
clarity on needs to screen out ~80% of 
deals within a day

! Front line BD personnel know how to 
prioritize and spend their time

! BD organization knows what messages 
to communicate to the prospective 
collaborators regarding business needs

What a strategy tells the BD&L 
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Business Development Process

Activities

! Source new assets from 

multiple channels

! Assess asset against preset 

criteria

! Assess asset against preset 

criteria

! Develop preliminary business 

plan with detailed evaluation

! Identify Asset Champion

Process steps

Identification

Initial screening

Evaluation

Due Diligence

Go/

No Go

Go/

No Go

Go/

No Go

! Decide which assets pass to 

next step

! Prioritize assets

! Decide and prioritize which 

assets pass to next step (or 

should be accelerated).

! Decide and prioritize which 

assets pass to next step.

Negotiation/ 

Integration

! Complete negotiations, deal 

structuring and business plan

! Integrate asset into portfolio

NCE

Tech.

505(b)(2)

Academia
KOLs VC 

network
Biotech

I.P.

Pharma
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The Drug Development Process:
Integral to Business Development
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Bob’s Scientific “Insights”

¥ Data talks É
Ð All questions have answers, the trick is to ask the ÒrightÓ questions
Ð Good experiments have only one primary endpoint/variable

¥ Statistics only identify tendencies in populations
Ð No two entities in a population are even close to identical
Ð Tendencies are inform about subgroups/strata

¥ Multicellular organisms are governed by interactive systems
Ð Nothing happens in isolation

¥ Determination of Benefit vs. Risk is the primary objective
Ð Context is everything
Ð Non-human experiments provide information, not answers

¥ Drug development is learned through experience, not a classroom
Ð It is necessary to understand drug development to evaluate a drug



19
Non-ConfidentialCobuzzi - UPenn Ð 2 December 2008

Pharmaceutical Drug Development

¥ Objective = Demonstrate that benefit(s) > risks

¥ Identify a relevant target and a potential modulator

¥ Establish preliminary safety, pharmacology and chemical
characterization

¥ Evaluate human pharmacokinetics and pharmacodynamics

¥ Steps must occur in a regulated sequence intended to ensure safety
(animal and human) as well as data reproducibility
Ð Development is governed by US Code of Federal Regulations (CFR)

Section 312 and comparable international laws

¥ All of the above applies to asset evaluation
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Drug Discovery (months to years)

¥ Identify a specific biological target crucial to a specific disease process
Ð E.g., cell surface receptor, ion channel or enzyme

¥ Synthesize and screen compounds (tens to millions) based upon target
interaction
Ð generate Òlead compoundsÓ
Ð Requirement = sufficient patent protection to warrant development cost

¥ Choose compounds for development based upon the following criteria (not
comprehensive):
Ð Target specificity (i.e., doesnÕt interact with other critical targets within the body)
Ð Sufficient potency
Ð No overt or limiting toxicity(-ies)
Ð ADME properties support desired effect (route-dependent)
Ð Minimal drug interaction predicted

¥ Conduct initial animal pharmacology studies to evaluate activity in models
intended to mimic the human condition of interest
Ð Choose models and interpret data carefully!
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Preclinical Testing (9 months to 3 years)

¥ Animal toxicology studies and further pharmacologic
characterization
Ð Exposure duration in excess of initial clinical exposure

¥ Pharmacokinetic testing
Ð Focused on ADME (absorption, distribution, metabolism and excretion)

¥ Physicochemical characterization
Ð chemical structure, purity, stability and shelf-life

¥ Chemistry, Manufacturing and Controls (aka, CMC)
Ð Pharmaceutical development studies to convert the active

pharmaceutical ingredient (API) into the intended clinical Òdose formÓ
(e.g., tablet)

Ð Optimize manufacturing (API and final dosage form) on an industrial
scale for the lowest feasible cost

Ð Establish stability of intended clinical dosage form
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Investigational New Drug (IND) Application

¥ IND Application
Ð Submitted to the U.S. Food and Drug Administration (FDA) to request permission

to begin human/clinical testing
Ð Summarizes results of pre-clinical experiments

Ð FDA has 30 days to comment from time of submission

¥ Application includes a clinical trial plan
Ð Describes the disease state(s) and types of human studies

¥ Initial clinical study protocol is included in the IND
Ð Typically describes methodology and analytics to identify a safe and tolerable

dose

Ð Individual study protocols are approved by the Institutional Review Board (IRB)

¥ Progress reports are submitted at least annually to FDA
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Clinical Trials ($$$ + ttt)

¥ Phase 1 (6 months to 1 year)
Ð Small pharmacokinetic studies typically in Ònormal healthy volunteersÓ
Ð Purpose = identify safe dosage range and initial human ADME characterization
Ð Study costs = $0.5 M to $2 M

¥ Phase 2 (6 months to 2 years)
Ð Initial exploratory trials in small groups of volunteer patients (n = 20 to 50) to

establish proof-of-concept in target disease state (aka, Phase 2a)
Ð Larger, placebo-controlled trials (n = 50-500) with volunteer patients to determine

optimal efficacious dose, safety and tolerability
Ð Each study costs = $1 M to $50 M

¥ Phase 3 (1 year Ð 5 years)
Ð Placebo-controlled trials that can include thousands of volunteer patients with the

disease of interest
Ð Studies confirm (clinically and statistically) drug safety, tolerability and

effectiveness
Ð Requires replicate studies at intended dose
Ð Each study costs = $1 M to $250 M)
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New Drug Application (NDA) Process

¥ NDA = request to the FDA for permission to market the drug
Ð All data to demonstrate safe and efficacious in treating the intended patients and can be

made consistently
Ð Document format and content governed by US CFR 314 and comparable international laws
Ð Typically !  100,000 ÔpagesÕ of information Ð filed electronically

¥ FDA Review/Approval (10 to 18 months )
Ð Review timelines and submission cost governed by Prescription Drug User Fee Act (PDUFA)
Ð FDA can convene outside Advisory Committee to address specific issues (e.g., commenting

on a specific safety issue such as PML/Tysabri)

¥ Not all NDAs are approved on initial submission*
Ð Only 64% of NDA reviews completed in 2007 resulted in an ÒApprovalÓ
Ð 28% of reviews were deemed ÒApprovableÓ, 8% were ÒNon-approvableÓ
Ð Unapproved NDAs now issued ÒComplete Response LettersÓ by FDA
Ð Complete response indicates indicates that changes must be made before the application

can be approved, but does not give insight into ultimate approvability

* Source = Reuters 2008 - http://www.reuters.com/article/pressRelease/idUS130687+09-Jan-
2008+PNW20080109
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Post-marketing Studies

¥ FDA requires continued monitoring of approved products
Ð Spontaneous adverse events must be reported periodically or on an

expedited time-scale depending on multiple factors

¥ FDA may require, or sponsor may choose, to conduct post-approval
studies (Phase 4)
Ð Learn more about the drug effect on a particular group of patients
Ð Support a risk minimization program

¥ Studies conducted to support new uses of an approved drug (new
indications) are submitted to the FDA for review in the form of a
Supplemental NDA
Ð An sNDA typically requires less time than the original NDA to review (6-

12 months)
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Licensing Case Study
‘Beauty is in the eye É Õ

GSK Licenses Gabapentin Prodrug from Xenoport
to treat Restless Leg Syndrome (RLS)
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GSK-Xenoport Joint Press Release

LONDON & SANTA CLARA, Calif., Feb 08, 2007
(BUSINESS WIRE)

GlaxoSmithKline (GSK) and XenoPort, Inc.
(Nasdaq:XNPT) today announced an exclusive
agreement to co-develop and commercialize
XP13512, a unique prodrug of gabapentin that
improves its bioavailability, in the US and other
countries worldwide, excluding certain Asian
countries. XP13512 is currently in Phase III
development for Restless Legs Syndrome (RLS)
and in Phase II development for neuropathic pain.
Prior clinical trial results have been encouraging.
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GSK-Xenoport Deal Terms

¥ Up-front = $75 million

¥ Aggregate milestone payments of
Ð "  $65 million for development activities leading

up to the NDA filing for RLS
Ð "  $210 million in other potential development and

regulatory milestone payments
Ð "  $290 million in potential sales milestone

payments for RLS and neuropathic pain
Ð Double-digit royalty payments on US sales

unless XenoPort elects to co-promote, then net
profit share, and entitled to detail REQUIP
products currently in development by GSK

Ð Asian rights previously licensed by XenoPort to
Astellas Pharma Inc.
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What would you have done?

¥ What was the commercial/unmet medical need?

¥ Does the product benefit outweigh the risk profile in the
intended indication?

¥ Does the new product have IP or just Hatch-Waxman
exclusivity Ð i.e., is there sufficient time to recoup the
investment?
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Restless Leg Syndrome

¥ Cause of painful legs that is more noticeable at rest
Ð Symptoms worsen in early evening and night

¥ Pathobiology poorly understood
Ð Comorbid to multiple conditions including anemia, kidney

disease, diabetes, ParkinsonÕs disease, peripheral neuropathy,
migraine, etc.

Ð  Drug side effect seen with antiemetics, anticonvulsants,
antipsychotics, etc.

Ð May relate to imbalance of central dopaminergic pathways,
e.g., hypoactivation of D2 receptors
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XP13512 (aka, Solzira™)

¥ Transported pro-drug of gabapentin
Ð Intended to address low bioavailability of gabapentin by targeting high-

capacity nutrient transporter
Ð Gabapentin absorption is low, saturable and limited to duodenum and

upper jejunum
Ð Rapidly converted and >70% bioavailable

¥ Qualifies as a New Molecular Entity
Ð Potentially long patent life in addition to Hatch-Waxman exclusivity

¥ Clinical studies complete, NDA filed
Ð Phase 3 RCT in n=220 pts with moderate to severe RLS

¥ Statistically significant mean change from BL at week-12 in IRLS scale
¥ Significant change in responder rate of Clinical Global Impression at 12-

weeks
Ð 10 Nov 2008 press release indicates NDA withdrawn by GSK

¥ Cited that data for a single study must be reformatted
¥ Delays payment of $23 M milestone to Xenoport
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Problem Solved?

¥ GSKÕs Existing RLS Drug was Requip¨  (ropinirole
HCl)
Ð Non-ergoline dopamine D2 and D3 dopamine receptor

agonist
Ð Approved for treatment of RLS in 2005
Ð GSK developed the RLS indication and market

¥ Potential issues with Requip for RLS
Ð Risk of cardiac valulopathy and other adverse effects
Ð Impending patent expiry of immediate release form
Ð Off-label use of gabapentin indicated effectiveness in

RLS

¥ Potential benefits of Solzira
Ð Neurontin was a huge commercial success with a lot of

potential uses, including RLS
Ð Long patent life
Ð Relatively benign safety profile of gabapentin (sedation)
Ð Helps enhance RLS franchise in which GSK invested

heavily

Requip¨  (ropinirole HCl)
¥ GlaxoSmithKline
¥ Initially Approved 1997
¥ Generic Entry 2008 

(Multiple Companies)
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Solzira Update

GSK and XenoPort Announce Plans to Withdraw and Resubmit
New Drug Application Requesting Approval of Solzira(TM) for
Restless Legs Syndrome RESEARCH TRIANGLE PARK, N.C. &
SANTA CLARA, Calif., Nov 10, 2008 (BUSINESS WIRE)

GlaxoSmithKline (NYSE:GSK) and XenoPort, Inc. (Nasdaq:XNPT)
announced today that the New Drug Application (NDA) for Solzira(TM)
(gabapentin enacarbil) Extended Release Tablets for the treatment of
moderate-to-severe primary Restless Legs Syndrome (RLS) has been
withdrawn. The United States Food and Drug Administration (FDA) has
requested that the data in a single study be reformatted. In addition,
GSK will conduct a review of other trial data sets taking this input into
account. The withdrawal does not relate to the content of the filing. GSK
plans to resubmit the NDA quickly once this work is complete.

The resubmission will lead to a delay in the receipt by XenoPort of
milestone payments of $23 million in the aggregate from GSK and
Astellas Pharma Inc., which are associated with the acceptance by the
FDA of the NDA for Solzira.
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Acqusition Case Study
‘Beauty is in the eye É Õ

AstraZeneca Acquisition of Medimmune
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Third Party Press Release

AstraZeneca stock falls, MedImmune surges on news of $15 billion merger;
analysts say benefits of deal won't emerge for years.

By Aaron Smith, CNNMoney.com staff writer

April 23 2007: 3:17 PM EDT

NEW YORK (CNNMoney.com) -- AstraZeneca's stock tumbled Monday after the
company said it would pay $15 billion to acquire MedImmune, a deal that some
industry analysts are calling too expensive, and risky.

The deal's near-term benefit is limited, analysts say, but they believe the deal
may make AstraZeneca more competitive in the fast-growing biotech sector in
years to come.

"The rumor of MEDI being bought has been in the market for several weeks,
but there was little expectation that the deal would be as big as it is," wrote
Hamed Khorsand, analyst for BWS Financial, in a published note.

AstraZeneca's stock slid 5 percent following the announcement while
MedImmune's stock surged 18 percent. That's on top of MedImmune's 14
percent stock gain on April 12, when the company said it was exploring
"strategic alternatives," Wall Street code for considering a buyer.
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Deal Terms

¥ $58 a share in an all-cash $15.2 billion
transaction

Ð Offer represents a 20 percent premium to
MedImmune's stock price day before close

Ð  50 percent above trading price in early April, before
the company publicly said it was putting itself up for
sale

¥ Harsh Commentary
Ð AstraZeneca paid $58 a share but only had to pay

$44 a share "just to break even" in achieving short-
term

Ð Deal could pay off five or 10 years when
MedImmune's vaccine platform eventually gives the
company a competitive edge in the fast-growing
biotech sector

¥ Gbola Amusa, analyst for investment research firm
Sanford C. Bernstein



37
Non-ConfidentialCobuzzi - UPenn Ð 2 December 2008

What would you have done?

¥ What was the commercial/unmet medical need addressed by
the acquisition?
Ð Was the deal worth the price?

¥ Does the pipeline / product benefit outweigh the risk profile in
the intended indications?

¥ Does the new product have IP or just Hatch-Waxman
exclusivity Ð i.e., is there sufficient time to recoup the
investment?
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AstraZeneca’s problem

¥ ÒThough highly profitable, drug companies such as AstraZeneca
have struggled with Wall Street's concern that they lack a strong
"pipeline," or roster of future drugs. AstraZeneca markets some of
the world's top-selling treatments, including Crestor for high
cholesterol and Nexium for heartburn, but has struggled to find
drugs that could become future blockbusters. It abandoned
development of one potential heart drug yesterday after
disappointing results in clinical trials.Ó
Ð Stephen Heuser, Boston Globe, April 24, 2007

¥ Additional realities
Ð Big pharma relies upon blockbuster drugs (i.e., sales > $750M Ð $1 B)
Ð Higher hurdles with small molecules include greater safety scrutiny
Ð Greater specificity of biologics perceived as solution
Ð Biologics currently command a higher selling price due to cost of goods,

improved outcomes and lack of generic pathway
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Problem Solved?

¥ MedImmune's "vast" pipeline made it a "a prime target to be acquired
by a large pharmaceutical company.Ò
Ð Aaron Smith, CNNMoney.com staff writer

¥ Multi-product portfolio and pipeline
Ð Synagis, treatment for a common respiratory virus, accounted for $1.1 billion of

$1.2 billion in annual sales in 2006
Ð Late-stage trials for Numax, next-generation of Synagis were ongoing
Ð Nasal flu vaccine FluMist sold $36 million
Ð Ethyol, a drug to reduce chemotherapy side effects, sold $87 million

¥ AstraZeneca acquired ÒÉ  a large stable of early-stage research projects,
three marketed drugs, and 20 years' worth of experience developing
vaccines and biologicals, or drugs produced in living cells.Ó
Ð - Stephen Heuser, Boston Globe, April 24, 2007

¥ Only time (and stock price) will tell if this was a successful deal
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AZN 2-year Stock Performance

Stock Performance vs. S&P 500

Deal Announcement

A downward trend, yes É  but, company size makes root cause analysis difficult
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ANY QUESTIONS?


