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* 1. EXECUTIVE SUMMARY -°

According to the World Health Organization, one-third of the world’s population lacks access to needed
medicines. Millions more suffer from neglected diseases, those that predominantly afflict people too poor
to constitute a market attractive to private-sector R&D investment. This working paper is intended to
determine how universities like Columbia can help address these pressing humanitarian challenges,
respectively summarized by the terms access gap and research gap. In both cases, major research
institutions are well-positioned to make a difference. Columbia University scientists are often major
contributors in the development of health-related innovations. At the same time, Columbia has an
avowed commitment to advancing the common public good. As members of this University, we must
hold ourselves to this commitment by conducting socially responsible research and management of
intellectual property.

In targeting the access gap, we outline potential licensing solutions that would ensure access to
Columbia’s innovations in resource-limited countries. We argue that any such solution should have three
key features: (1) it must be put into place prospectively, at the time of initial out-licensing; (2) it must
include an evidence-based mechanism for bringing about price reductions for medicines in poor
countries; and (3) it must center on universities and their role in the biomedical research enterprise. We
propose model licensing language, known as the Equitable Access License, that we believe fulfills these
criteria. Concurrently, we call upon Columbia to address the research gap with an increased emphasis on
the study of neglected diseases. For example, Columbia could take steps to open up our portfolio of
research innovations to public-private partnerships developing drugs for neglected diseases. By
becoming a leader in neglected disease research, Columbia could also gain access to a growing pool of
nontraditional funding sources. Underlying these specific proposals to address the access and research
gaps is a fundamental shift in judging the success of technology transfer: not just by revenue earned and
licenses executed, but also by contribution to the improvement of global human welfare.

These policy changes have the potential for significant impact on patient populations in the developing
world. As evinced by the HIV pandemic, opening select pharmaceutical markets to generic
competition—as would be achieved by the Equitable Access License—dramatically decreases drug prices
and improves disease outcomes. Health care workers treating neglected diseases are anxiously awaiting
novel treatments that are safer and more effective. Meanwhile, if implemented carefully and
thoughtfully, the changes suggested here need not interfere with Columbia’s ability to work with private
entities, either as funding sources or developers. These proposals come at a time when Columbia actively
seeks to enhance its international presence through global engagement. We believe our ideas offer
Columbia an opportunity to reinforce and advance its role as a leader among universities and reaffirm its
dedication to the global public good.



¢ 2. PROBLEM STATEMENT ¢

Approximately ten million people die needlessly each year because they do not have access to existing
essential medicines and vaccines.' This access gap stems from several factors, including unreliable
healthcare delivery systems, lack of political will for public financing of healthcare, and high prices for
medicines.” These factors are mutually reinforcing, particularly in poor countries. While third-party
medical insurance often insulates patients in wealthy countries from the high cost of medicines, patients
in poor countries are not as fortunate. On average, these patients pay more than seventy percent of
medicine costs themselves.’

High prices result in large part from the temporary monopolies granted to pharmaceutical companies
through patent and regulatory systems.* In fact, the introduction of generic competition may be the most
important factor in lowering prices in a given country.” Importantly, there is little reason to expect that
increased generic competition in poor countries would significantly impact the revenues of
pharmaceutical companies and thereby impede future innovation. The branded pharmaceutical industry
in the United States derives only five to seven percent of its profits from all low- and middle-income
(LMI) countries (as defined by the World Bank).®

Some authors have argued that pharmaceutical companies are unlikely to patent in poor countries and
thus intellectual property protection has little to do with the access gap.” Yet there is widespread evidence
that pharmaceutical companies do seek patents in poor countries.® For instance, many of the most
important antiretrovirals for HIV treatment are widely patented in Africa.” Moreover, the presence of
patents in one developing country may affect access to generics in countries where no patents exist, as
developing countries differ substantially in terms of their capacity to produce medicines.

International trade policy has further exacerbated the access gap. India passed legislation this March to
comply with the World Trade Organization’s Trade-Related Aspects of Intellectual Property Rights
(TRIPS) Agreement, jeopardizing the world’s most important supply of generic medicines. The United
States continues to exert pressure on developing countries outside of the WTO framework by imposing
so-called “TRIPS-plus” standards on these countries in its bilateral free trade agreements.'’ These
standards extend monopoly rights for medicines and make it more difficult for governments to promote
generic competition or to import generic drugs from other countries.

In addition to the inequitable distribution of existing pharmaceutical technologies, disparities in funding
allocation for research and development further limit treatment availability for developing-world
indications. Countless people suffer from neglected tropical diseases, such as African sleeping sickness,
lymphatic filariasis, and blinding trachoma. Drug companies lack the financial incentive to develop novel
medicines for these diseases or expand distribution of current treatments because the afflicted populations
are unlikely to be able to afford them. Therefore, these conditions have failed to attract research
investments from the branded pharmaceutical industry. Indeed, it is estimated that only 10% of the
world’s health research funds are devoted to the diseases that are the predominant health burden for 90%
of the world’s population.'" This lack of financial investment has led to a significant missed opportunity
to develop novel treatments. From 1975 to 1999, only 16 of the 1393 new drugs that came to market
were designed to treat neglected diseases.'” As a result of this research gap, safe and effective treatment
options are extremely limited."



2.1 The Role of Universities

Research universities have a unique opportunity to address both the access and research gaps via their
research policies and licensing agreements. Multiple studies have confirmed that university research is
vital to the development of new medicines.'*"*'® Columbia University has consistently ranked in the top
fifteen nationwide in federal funding received; in fiscal year 2004, total research funding was $863
million, including $303 million in NIH grants.'”"*"” Meanwhile, the institutional principles of the
University are well-aligned with the goal of improving access to medicines globally. The University’s
strategic plan mentions the need for improved research and education in the area of global health and
neglected diseases.” Columbia’s Science & Technology Ventures office aims to license Columbia
intellectual property and encourage technology transfer.?’ We believe the University should use its
leverage in the licensing negotiations carried out by S&TV to ensure that Columbia University’s
ingenuity and infrastructure are utilized to maximize global welfare.

Columbia would not be alone in considering creative solutions to the problem of limited access to
medicines in the developing world. Several ideas have circulated in academic and policy circles over the
past few years. For instance, a 2005 report published by the American Association for the Advancement
of Science explored ways to license university discoveries to drug companies in a way that ensures that
the drugs can be accessed for humanitarian uses.”> The report argued that humanitarian licensing
practices would involve “a provision in a license whereby inventors and technology suppliers protect in
advance the possibility of sharing their proprietary technology with third parties for the benefit of people
in need.” The Association of University Technology Managers (AUTM) has convened a group known as
Technology Managers for Global Health to look at how university research can be optimally advanced to
improve global health outcomes.” Proposals for universities to institute policies that would promote
neglected-disease research have also been put forth.*

Despite this lively scholarly discussion, no university has incorporated “humanitarian” licensing
provisions into its intellectual property policy to date. Progressive technology transfer for neglected
diseases has also been slow to move beyond isolated deals. Therefore, we are interested in determining
how research universities like Columbia might best address the access and research gaps in a systematic
yet feasible way.

In this paper, we provide evidence that Columbia is ideally situated to play a leading role in addressing
both the access and research gaps. We hope to capitalize on: (1) the University’s commitment to global
engagement and the advancement of the public good; and (2) its upstream position in developing novel
biomedical end products. Columbia University has long strived to lead in “the creation and dissemination
of knowledge, both in the United States and around the world.”* The Columbia University mission
statement explicitly states that “it expects all areas of the university to advance knowledge and learning at
the highest level and to convey the products of its efforts to the world.”*® We wholeheartedly support this
vision and believe that Columbia should draw on the strengths of its research enterprise in order to realize
it. Specifically, we encourage the University to look for ways that its research activities, particularly
those in the biomedical sciences, can be harnessed to improve human welfare around the world.

As one of the world's premier research institutions, Columbia is already a center for discoveries with
significant global impact. However, we strongly believe that Columbia’s responsibility for those
innovations does not end at licensing them out for further development under traditional licensing
policies. The University has the opportunity to institute intellectual property policies that would ensure
that its innovations reach those who need them most. If carefully developed, such policies need not
interfere with Columbia's ability to work with private entities, either as funding sources or as downstream
developers. Secondly, we propose several measures to address the research gap — including amending



research policy to reflect this priority and seeking out nontraditional partners in technology transfer deals.
Clear and sensible policies on intellectual property and the promotion of neglected disease research would
elevate Columbia's reputation as a trailblazer in addressing one of the most challenging humanitarian
crises of our time.

* 3. SPECIFIC PROPOSALS *
3.1 Addressing the Access Gap — The Equitable Access License

International guidelines on intellectual property play a clear and significant role in increased prices for
pharmaceuticals worldwide. However, given the current international political climate, systemic reform
of intellectual property protection seems unlikely to occur in the near future. Therefore, we propose a
modest intervention that works within existing trade-law and drug-development paradigms to circumvent
both national and international obstacles to generic medicine production. Our proposal, known as the
Equitable Access License, has three key features: (1) it is prospective in scope, (2) it facilitates unfettered
generic competition in poor countries, and (3) it centers on universities and their role in the biomedical
research enterprise. Briefly, an EAL uses a self-enforcing mechanism to allow any party to manufacture
and distribute the licensed technology and any derivative products in poor countries, while minimizing
administrative overhead and political uncertainty.”’

3.1.1 The open licensing approach

The ultimate goal of this proposal is to achieve marginal cost pricing for health-related end products,
including medicines and medical devices, in low- and middle-income (LMI) countries. To achieve this,
we propose that universities’ technology transfer agreements facilitate generic competition by providing
open licenses guaranteeing third-party manufacturers the right to compete in LMI markets, regardless of
patents or other forms of exclusive rights.

While a “fair pricing” approach—obliging the original manufacturer of a medicine to make it available at
a low markup on marginal cost of production—might seem like a plausible (or even preferable)
alternative to an open licensing approach, it would require a credible threat of enforcement for breach of
contract. The open licensing approach, on the other hand, does not require universities to take an active
role in monitoring or enforcement. It achieves this by introducing third parties (generics companies) with
market incentives to narrow the access gap by offering low-priced, but still profitable, products.

The open licensing approach may also provide patients in LMI countries with less expensive medicines
than the fair pricing approach would. The balance of the evidence indicates that competition has been a
more reliable method of lowering prices than voluntary “at cost” pricing.”® For example, although Bristol
Myers Squibb agreed in 2001 to sell its antiretroviral stavudine below cost in Africa, generic companies
were able to undercut its prices by almost seventy percent, while still turning a profit.”

Finally, the open licensing approach has the advantage of fostering a more sustainable and locally
appropriate supply of low-cost medicines in developing countries. By capturing a small but meaningful
market, generic developers would be able to attract the investment necessary to sustain their low-margin
business. Our proposal would also allow third parties to modify and to improve their products for the
particular needs of target countries such as fixed-dose combinations and pediatric dosing.

3.1.2 Applicable technologies and territories

To be appropriate for an Equitable Access License, a technology must be health related. The approach
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should be well suited to a wide variety of technologies, from small-molecule drugs and macromolecules
to diagnostic and manufacturing tools. The most obvious candidates are potential pharmaceutical
products, both small-molecule drugs and biologic therapies. We contend that, in order to meet the health
needs of patients in developing countries, EAL provisions must apply to all low-and middle-income
countries (as defined by the World Bank) and must include the right to supply the private sector in these
countries.”

3.1.3 Mechanism of the EAL

The mechanism of operation for the EAL can be summarized in three steps: (1) cross-licensing and grant
back of rights between the university and a licensee; (2) notification by a third party of intent to supply an
LMI market, triggering the provisions of the EAL; and (3) grant back of rights for any subsequent
developments made by the third party to the university. This grant back ensures that the EAL still applies
to biomedical end products that combine several licensed innovations, as is frequently the case. These
steps are outlined schematically in Appendix 1; model licensing provisions have been included as
Appendix 2.

The first step is essentially an exchange of licenses. Just as with a normal exclusive licensing transaction,
the university grants the licensee rights to a particular innovation. This agreement will likely include, at a
minimum, exclusive rights to implement the university’s technology in high-income countries (as defined
by the World Bank). In exchange, the licensee will “grant back” to the university a set of rights referred
to as “associated rights”; this would include all of the potentially exclusive rights the company holds or
acquires that could prevent a third party from producing or delivering an end product. The EAL’s
provisions must apply to any technologies necessary to the production of the end product even if those
technologies are not directly related to the university’s innovation.

However, the grant back would not include any material property—such as cell lines—possessed by the
original licensee or sub-licensees. Importantly, the EAL’s provisions are designed to apply not only to
the initial licensee but also to any subsequent sub-licensees. This becomes relevant because the initial
license may be with a biotech company, which will sublicense the university technology to a
pharmaceutical company only after further development. The university obtains these rights for the sole
purpose of granting an automatic sub-license to any third-party manufacturer, thereby ensuring freedom
to operate in LMI countries. This type of grant back arrangement is not without precedent. The Bill &
Melinda Gates Foundation has included similar clauses in the global health grants of its Grand Challenges
Initiative.”'

The second transactional element of the EAL is a simple notification procedure: a third party notifies both
the university and the original licensee that it intends to make, use, or sell the end product in an LMI
market. We anticipate that there will be three main types of third-party notifiers: (1) generic companies
that wish to produce or sell in an LMI country; (2) government agencies or non-governmental
organizations (NGOs) that wish to import generics from a third party; or (3) researchers who wish to
make improvements on an end product to adapt it to a developing country’s needs. In order to foster an
open and competitive environment, the EAL permits multiple notifiers. Upon notification, the
university’s licensed rights, including associated rights from the licensee, flow to the third-party
manufacturer. Through this contractual flow of rights, patent, regulatory, and manufacturing barriers are
lifted for the notifying entity.

In keeping with the spirit of the Bayh-Dole Act, the EAL requires notifier(s) to pay a small royalty to
both the university and the original licensee. This has the added benefit of offering a revenue stream to
all parties implementing the EAL. For low-income countries, we propose that the royalty be set at a rate
within the range recommended by the United Nations Development Programme of zero to six percent of
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sales.” For middle-income countries, we propose a flat rate of about five percent. The license will have
to establish an equitable division of royalties between the university and the licensee.

The EAL also permits notifiers in any country to engage in research to improve an end product. For
example, a notifier may seek to adapt a technology to local circumstances. The final step of the EAL
licenses any such improvements back to the university for the sole purpose of sublicensing them under
the EAL’s terms. In other words, any improvements made by a notifier would themselves be subject to
the terms of the EAL. The notifier would receive royalties for the use of its improvements in LMI
markets, but it would not be able to prevent others from utilizing these improvements.

3.1.4 Alternative Approaches

The problem of the access gap has attracted attention from a number of interested parties. While various
proposals have been debated, no systematic solution has been agreed upon. Two such proposals,
compulsory licensing and voluntary differential pricing, are examined in turn:

Compulsory licensing: This proposal allows the governments of WTO member countries to issue their
own licenses for production of specific medicines. This right is governed by international law under the
agreement on Trade-related Aspects of Intellectual Property Rights (TRIPS).

While compulsory licensing would certainly be an advance in trying to close the access gap, there are
several drawbacks to this approach. First, rather than taking on the broad access gap in a consistent and
systematic way, compulsory licensing works on a case-by-case basis that necessarily introduces
burdensome bureaucratic hurdles. Such an approach requires substantial political will on the part of
individual governments to effect top-down change. In many of the countries where medicines are most
needed, such political will and responsibility are markedly absent. For example, leaders in South Africa,
India, and China have all at times gone so far as to deny the existence of HIV/AIDS in their respective
countries.

In addition, formal and informal pressures exerted by industrialized nations, particularly the United
States, impede the ability of developing countries to pursue compulsory licensing as a solution. The
efficacy of compulsory licensure is limited by the concurrent international political milieu. For example,
the United States is currently using free trade agreements to negotiate TRIPS-plus standards that restrict a
nation’s ability to invoke a compulsory license.” In the absence of a systematic approach to open
licensing, disputes have erupted between nations trying to protect their biomedical industries.

By contrast, the EAL aims to avoid these bureaucratic and political obstacles by establishing clear
guidelines a priori to govern eligibility for open-access licenses in a manner that safeguards exclusive
patents in industrialized nations.

Voluntary differential pricing: Voluntary solutions, on the other hand, would shift the onus from
governments to the pharmaceutical companies. Unfortunately, voluntary differential pricing has not
proved forthcoming.

Voluntary licenses for HIV antiretrovirals remain few and far between, to say nothing of medicines for
diseases that garner less political attention. Even in the few cases where voluntary discounts have been
achieved, they resulted in prices that typically remain above the lowest price for generic versions.*

For example, one specific proposal calls for a voluntary discount regimen governed by confidential

negotiated rebates between pharmaceutical companies and country governments.” Even if
pharmaceutical companies agreed to such a solution, in practice it would be neither systematic nor
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transparent. That is, each medicine would have to be negotiated for each country on a case-by-case
basis—and those negotiations would not be subject to public scrutiny, which has been the only effective
tool in bringing about true voluntary concessions. Perhaps most importantly, the problem with this type
of voluntary solution is that no pharmaceutical company has displayed a willingness to implement it.

In contrast, the EAL relies instead upon the initiative of entities with greater incentive to make medicines
available in developing world markets — generics manufacturers themselves. Rather than rely on case-by-
case good will gestures, which have been disappointingly rare, the EAL enables participation by third
parties in markets where branded pharmaceuticals have not adequately responded to the substantial need.

This is not to say that the EAL is the only proposal with the potential to diminish the access gap.
However, in considering alternatives, we emphasize that the solution must: (1) be put into place
prospectively, at the time of initial out-licensing and (2) include an evidence-based mechanism for
bringing about price reductions for medicines in poor countries. Our research suggests that the EAL best
fulfills these criteria.

3.2 Addressing the Research Gap — Neglected Disease Proposals

While the above proposals are designed to enhance access to medicines with a sufficient market to induce
development, we also foresee a role for universities in addressing the research gap. We advocate specific
policy changes intended to advance the development of drug treatments, prophylaxis (including vaccines),
and devices for neglected diseases. Neglected diseases include those for which treatment options are
inadequate or do not exist, and for which drug-market potential is insufficient to attract private sector
investment. More formally, we have adopted a classification method from the FDA Orphan Drugs Act:
“a neglected disease (ND) is any disease, condition, or affliction that either affects less than 200,000
persons in the United States or for which there is no reasonable expectation that the cost of developing
and making available in the United States a treatment, prophylaxis, or device for such disease, condition,
or affliction can be recovered from product sales in the United States.”** Columbia University should
consider the following policy changes designed to support and promote ND research:

3.2.1 Reevaluating Technology Transfer Success

The philosophy of Columbia’s office of Science & Technology Ventures is “to evaluate, protect, and
license Columbia intellectual property, increase private sector funding for research and development,
encourage technology transfer, and distribute income from these activities among Columbia entities and
faculty.”” We argue that Columbia can no longer judge the success of technology transfer based solely
on revenue generated through licensing. Accordingly, we believe that the University, in evaluating the
success of technology transfer, must make potential for the improvement of global human health a
primary consideration. This commitment should be formalized by changing the language governing the
expectations of technology commercialization at Columbia. We believe that the policy should include a
clause stating that the S&TV mission is “Primarily, to improve global human welfare through technology
transfer.”

3.2.2 Marketing Neglected Disease Research Capabilities

Columbia should promote its position as a leader in ND research, and, in so doing, should seek to attract
nontraditional partners and funding for ND research from non-profit grant sources, public-private
partnerships (PPPs), and pharmaceutical firms. Example interactions include: patent donation, dual-
market licensing, and straightforward exclusive/non-exclusive licensing. Public-private partnerships,
such as the Medicines for Malaria Venture, and new funders like the Bill & Melinda Gates Foundation are
addressing the development gap, pushing an unprecedented number of compounds through clinical trials.
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However, these projects depend on universities and other scientific institutions to fill the discovery gap.
Therefore, it is essential that we seek out new ways to encourage work in these areas. The burgeoning
field of public-private partnerships for global health research has attracted over $1.2 billion in funding
from sources such as the Gates Foundation, the vast majority of which is contracted out to research
scientists.” Columbia should encourage its scientists to take advantage of these nontraditional sources of
ND funding.

Richard Axel, M.D., University Professor of Biochemistry and Molecular Biophysics and Pathology at
Columbia University Medical Center and recipient of the 2004 Nobel Prize in Physiology or Medicine,
received a $5 million grant from the Grand Challenges in Global Health Initiative to build on state-of-the-
art knowledge of the sense of smell in insects to develop safe, effective and low cost mosquito repellents,
which may aid in reducing malaria transmission in endemic areas. The Grand Challenges initiative was
launched by the Bill & Melinda Gates Foundation in 2003, in partnership with the National Institutes of
Health, and is a major international effort to achieve scientific breakthroughs against diseases that kill
millions of people each year in the world's poorest countries. It is funded by the Gates Foundation, the
Wellcome Trust, and the Canadian Institutes of Health Research (CIHR).>® Dr. Axel’s project
demonstrates Columbia University’s potential to compete for funding from public-private partnerships.

Several of Columbia’s peer institutions have had marked success with nontraditional partnerships:

1) UC Berkeley/Amyris/IOWH for Microbially-Produced Artemisinin: In 2004, UC
Berkeley issued a royalty-free license for microbially-based production of artemisinin.
This was the 4th such license executed by the school’s Socially Responsible Licensing
Initiative. Currently, artemisinin is an essential treatment for resistant malaria around the
world. Unfortunately, the agriculturally-produced compound is in limited supply, and
demand is only increasing. For example, total doses consumed increased from 100,000
in 2001 to 60 million in 2005.* Novel production methodologies, like that proposed by
Berkeley, will be essential to the fight against malaria in coming years. UC Berkeley has
licensed its technology to two entities — the Institute for One World Health, a non-profit
pharmaceutical company that will conduct non-clinical regulatory work necessary for
approval, and Amyris, a biotech company that will produce the drug at-cost. The project
is being funded by a $42.6 million grant from the Bill & Melinda Gates Foundation.*'

2) University of Nebraska/Medicines for Malaria Venture/Ranbaxy Laboratories: In
2003, Medicines for Malaria Venture negotiated a deal by which the University of
Nebraska offered a royalty-free license to Ranbaxy Laboratories to develop and produce
an anti-malarial compound derived from wormwood.

3) Yale University/University of Washington/Institute for One World Health dual-
market license for anti-Chagas compound: In 2003, Yale and University of
Washington licensed azoles, a new class of anti-parasitic compounds, to the Institute for
One World Health. The license allowed IOWH to develop azoles for developing-world
applications only. Therefore, the universities reserved the right to issue a new license for
developed-world applications, most likely to a for-profit venture. IOWH will test azole
activity against Chagas disease, a parasitic infection that afflicts 16 to 18 million people
each year."

3.2.3 Neglected Disease Research Exemption

In the above cases, the innovations’ potential applicability to neglected diseases was apparent at the time
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of university licensing. However, this is not always the case. In order to ensure that licensed innovations
remain available for ND drug development, universities should create a research exemption for neglected
diseases, retaining all intellectual property rights for the purpose of ND research. This would open up the
intellectual property for ND research at any academic institution. For innovations which have been
patented but not yet out-licensed, Columbia should allow other non-profit institutions to conduct
research—including commercial research—for neglected diseases using the University’s patented
innovation. Columbia should seek to transfer materials and know-how related to patented innovations for
this purpose and should not require that any royalties from resulting ND end products or subsequent ND-
related improvements be paid to the University. Further, for any innovations that Columbia out-licenses,
the University should retain the right to non-exclusively license use of its technology for research on
neglected diseases anywhere in the world and for distribution of resulting products in LMI countries. In
inserting such a clause into its licensing agreements, Columbia would assure the freedom to exploit any
eventual product resulting from the licensed technology in LMI countries.” In addition, the University
would retain the right to transfer its materials and know-how related to the out-licensed intellectual
property to any institution researching a neglected disease, and, where possible, would capture all licensee
improvements on the University’s technology into the open licensing pool.

Some have objected to the proposed research exemption for neglected diseases, worrying that such open
access to IP would threaten existing licenses for non-ND applications. We argue that this objection is
unfounded, as use of [P for non-neglected diseases would be illegal and would constitute an actionable
infringement. The key question, then, is whether ND research can be easily distinguished from non-ND
research. In the majority of cases, these distinctions would be clear, and infringement would be apparent
at the point of registration with a regulatory agency. For less clear-cut cases where registration
information is not actionable, infringement may be less feasible to prove. However, these cases would be
murky with or without the research exemption — in other words, this exemption does not exacerbate that
situation.

3.2.4 Incentives for Neglected Disease Research

Universities, including Columbia, should seek to strengthen their ND research program by placing a
premium on potential for contribution to ND research during the process of hiring new faculty.
Furthermore, they should recognize the difficulty of translating basic science research into end products
in considerations of faculty promotion; hence, the University should develop alternative methods for
evaluating ND researchers that extend beyond publications authored and grants received. Finally, the
University should encourage ND researchers’ participation in preclinical development projects for
neglected diseases, particularly open-source initiatives seeking to pool research resources for the purpose
of speeding commercialization [e.g. Tropical Disease Initiative and Biological Innovation for Open
Society.]

3.2.5 Formalizing Annual Review Practices
In addition to its normal research monitoring activities, Columbia should separately and specifically track
progress of any research that falls under the ND rubric. The University should continuously evaluate all

of its research activities—not just its ND portfolio—for new or currently shelved technologies with
promising potential for application to ND end product development.
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* 4. IMPACT ESTIMATE °
4.1 Impact on Patients in Low- and Middle-Income Countries

The impact of these proposals on patients in low- and middle-income countries is largely dependent on
the University’s ability to develop novel drugs, diagnostics, or devices useful in treating human disease.
A recent review indicated that the ownership position of universities as a whole in pharmaceutical
technologies is both substantial and increasing.** Both the number of patents and, concomitantly, the
number of license agreements executed by universities have approximately doubled between 1993 and
2003.” A major share of this university intellectual property is in the biomedical field.* For example,
universities’ own patent rights in key pharmaceuticals used in recent years, including the cancer drugs
cysplatin and carboplatin,*” pemetrexed (Alimta),” cetuximab (Erbitux);* and the AIDS drugs stavudine
(Zerit),” lamivudine (Epivir),” abacavir (Ziagen),” emtricitabine (Emtriva),” and T20 (Fuzeon).**
Indeed, Columbia University has met much success in licensing its intellectual property for the
development of successful pharmaceuticals, including the anemia treatment epoetin alfa (Epogen);” the
multiple sclerosis drug interferon beta-1a (Avonex);* the arthritis treatments infliximab (Remicade) and
etanercept (Enbrel); *” the breast cancer drug trastuzumab (Herceptin);™ the thrombolytic agent tissue
plasminogen activator (Activase);” and the best-selling glaucoma medicine latanoprost (Xalatan).®

Columbia’s role as one of the foremost research institutions in the nation suggests that it too will play a
significant role in globally relevant discovery. An annual research budget of more than $800 million,
world-renowned faculty, and the intellectually fruitful area of New York City provide the necessary
substrates for discovery. Furthermore, Columbia takes much action in translating basic science research
to biomedical end products. For example, Richard Axel’s seminal work in cotransformation at Columbia
has been utilized in the production of numerous pharmaceutical products, such as interferon beta-la
(Avonex), and has provided much revenue for the University. Koji Nakanishi, Columbia University’s
Centennial Professor of Chemistry, has spent more than fifty years exposing chemical structures toward
the purpose of disease treatment. Scott Small’s work with functional magnetic resonance imagining and
microarray analysis has begun isolating compounds linked with Alzheimer’s disease and aging that have
potential for treatment in years to come. Andrew Marks’ discovery of faulty calcium channels in cardiac
tissue led to the development of a drug for treating cardiac arrhythmias." The University’s recent
research initiatives have already begun to reap dividends. A simple survey of the office of Science &
Technology Ventures reveals hundreds of disclosures, many of which have clear implications for the
treatment of diseases with a significant global health burden. Titles of currently availably technologies
include, “Structural mimetics of HIV-1 Vif peptide antagonist”, “Antimalarial iron-chelating agents based
on desferrithiocin”, and “Prevention of Spread of AIDS Virus by Vaginal & Rectal Use of 1% Silver
Sulfadiazine Cream”.> Furthermore, Columbia physiologist Dr. Laszlo Z. Bito’s research underlies the
drug latanoprost (Xalatan) that has dramatically altered the treatment of glaucoma. In 2005 alone, the
treatment generated $1.37 billion for its maker, Pfizer.”> While such biologic agents pose unique
challenges in application to resource poor settings, the success of Xalatan is a testament to Columbia’s
potential to be a leader in biomedical innovation.

Recent initiatives that promote generic competition within low- and middle-income (LMI) countries have
proven extremely effective in lowering the price of essential medicines.** For example, when the
Brazilian government began generic production of antiretrovirals in 2000, prices quickly fell by 82%.% A
precedent exists for universities playing a role in engendering generic competition. In 2001, the
humanitarian organization Médecins Sans Frontieres (MSF) requested a license from Yale University to
buy generic stavudine — an HIV medication — from an Indian company that had offered to sell it in South
Africa for approximately three percent of the price of the branded version.®® Though Bristol-Myers
Squibb (BMS) had an exclusive license to sell the drug, Yale was the key patent-holder.” Within weeks
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of receiving the request from MSF, Yale and BMS announced that they would permit the sale of generics
in South Africa and that the price of brand-name stavudine would be slashed thirty-fold for the
government and for non-governmental organizations.”®

The impact of this intervention was unequivocal: rapid expansion of HIV-treatment programs in sub-
Saharan Africa would not have been possible without generic stavudine, a WHO-recommended first-line
therapy. Prices fell almost immediately from $1600 to $55 per patient year for the branded version, down
even further (to $35 per patient year) with generic competition.” While a success story in many ways, the
change in policy agreed to by BMS occurred retrospectively and only with great public pressure. Had
access-minded licensing provisions been in place ex ante, these difficulties would have been avoided and
an untold number of lives could have been saved.

The precise impact of a university licensing intervention in improving access remains difficult to
appraise. Essentially, this is a problem of measuring missed opportunities. While one might argue that it
is difficult to point to cases where university licensing was the limiting factor in expanding access, this
misses the crux of why licensing is important. University licensing presents an opportunity for increasing
access. This opportunity arises because universities lie far upstream in the drug development process and
because universities respond to a different set of incentives than companies.

Furthermore, the critical moment for taking advantage of such an opportunity has not passed. While case-
by-case negotiations (e.g., Medecins Sans Frontieres and Yale with stavudine and the Clinton Foundation
with a number of other antiretrovirals) have brought down the prices for first-line HIV treatment, the
underlying problem was not resolved. For this reason, we are seeing a ‘second-line crisis’ in the price of
next-generation antiretrovirals that overcome growing resistance profiles and have lower toxicity than
first-line drugs.” These second-line medicines will soon become mainstays of antiretroviral therapy—for
example, Emory’s emtricitabine will be recommended as a first-line therapy in the latest WHO revision of
treatment guidelines.”’

While global health proponents have traditionally focused on tropical and other infectious diseases,
Universities must acknowledge the potential of university licensing in helping to curb morbidity and
mortality caused by non-communicable diseases in developing countries. Chronic conditions, not just
infectious diseases like HIV, afflict the developing world as well. In fact, as highlighted in a recent series
in The Lancet entitled “The neglected epidemic of chronic disease,” of the 35 million deaths that will
occur in 2005 from chronic diseases, 80% of them will take place in LMI countries.”” By considering
both infectious and noninfectious illnesses, universities can play a critical role in lessening the overall
disease burden in these populations.

4.1.1 Selecting Markets for Segmentation

The selection of territories for this sort of market segmentation will, at some point, be an arbitrary one.
The theoretical optimum would be “Ramsey pricing,” such that all prices are set on an individual basis
according to relative income.” This is clearly not feasible, but it highlights the fact that any workable
system of differential pricing will have to choose some parameters to demarcate categories.

The only feasible way of demarcating categories is by country because of irreducible legal and regulatory
frameworks in place within countries. A category of developing countries based on overarching national
economic indices could be used to establish a market where true generic competition would reduce prices.
We believe the most sensible category would include all low- and middle-income countries as defined by
the World Bank.™
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We include middle-income countries because many of these countries (e.g., Brazil, Mexico, and South
Africa) have highly unequal income distributions and large poor populations that must obtain their own
care in the private sector.”” For example, 613 million people in China live on less than $2 per day.” If
licenses only enabled generic companies to enter low-income markets, they would leave out many
individuals whom universities aim to benefit. Those middle-income countries that do grow sufficiently to
be recognized as high-income countries would no longer be subject to the license. Finally, it should be
made clear that any entity that wishes to supply an LMI market—even a company based in a high-income
country—would be able to do so under the EAL.

The revenue potential of middle-income countries would help ensure that there are sufficient financial
incentives for generic companies to sustain production of a given medicine. Additionally, excluding
middle-income countries would prevent equitable access provisions from operating where they might
work best—for the often chronic, developed-world indications in the developing world. Middle-income
countries are in particular need of such medications.”’

4.2 Impact on Columbia University

The first university in the state of New York and the fifth university in America, Columbia University has
served as a model in education, public service, and research enterprises since it was founded in 1754. In
recent years, the University has rededicated itself to its global mission. Currently students, faculty, and
staff are engaged in global health oriented projects or programs in over 110 countries. Globally pertinent
Columbia activities are occurring in New York City as well. For example, the University’s World
Leaders Forum was established in 2003 in response to President Lee C. Bollinger’s desire for Columbia’s
continued influence as a world leader, and the topic of the forum for the 2005-2006 academic year was
global development.”® We believe that adopting the above proposals is consistent with Columbia’s desire
to remain a leader amongst universities with international spheres of influence. Furthermore, the
University is likely to derive a substantial public relations boost for its efforts to address the global lack of
access to medicines.

4.2.1 The Need for Collective Action

As with any new and innovative approach to technology transfer, Columbia may hesitate to be the first to
change their licensing practices due to concerns that industry might shy away from a solo actor. It is
therefore critical that major research institutions work together to bring these new approaches forward.
The ultimate goal is for all universities involved in biomedical research to collectively adopt access-
minded licensing practices, thereby maximizing impact and bargaining power with industry partners.
This will only happen with strong leadership of eminent, globally engaged universities. In addition to
leading the way through its own policies, specific venues at which Columbia could promote collective
university action include the biannual meetings of senior research officers at major research institutions,
and the Association of University Technology Managers (AUTM).

This movement is already occurring to some extent, and Columbia would not be alone in pushing things
forward. Many universities have negotiated individual access-minded licensing agreements, and others
have begun to alter their broader approach to research and development. It is to Columbia’s advantage,
both from a global health and a public relations perspective, to play a catalytic role in the widespread
adoption of these policies.

4.2.2 University-Industry Relations

When entering into early negotiations, it will be important to keep in mind that our industry partners are
not averse to tackling global health problems. Indeed, many pharmaceutical companies are outspokenly
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committed to improving global human welfare.” However, the lawyers dedicated solely to contract
negotiation are not necessarily the most appropriate representatives of pharmaceutical companies’
priorities. Top scientists and CEOs may be more likely to value advancement of global health, especially
considering the interest in repairing the industry’s public image. Columbia has superb relationships with
industry leaders and is well suited to start this dialogue. Through engaging appropriate actors and acting
in concert with other leading research universities, Columbia’s ability to adopt innovative licensing
policies increases significantly.

4.2.3 Economic Impact

While we strongly emphasize the great potential for a positive impact around the world under Equitable
Access Licenses (EAL), we recognize that the university is also concerned about its obligation to continue
creating and disseminating new knowledge through its ties to industry. The revenues gained from
technology transfer are used to re-invest in research and are critical to ensure that new advances are
quickly developed into technology that will improve quality of life. In order to estimate the impact of an
EAL policy, we have created a conservative financial model that yields possible yearly financial losses
incurred due to excluding LMI country markets from possible revenues. We also explore the possibility
that biotechnology and pharmaceutical companies may attach lower value to patents with an EAL
provision that are passed onto the university in the form of lower royalty percentages. The results of our
preliminary Discounted Cash Flow Analysis, the details of which have been included in Appendix 3,
indicate that the Net Present Value of lost royalties will represent less than 0.09% of the University’s
annual budget. We firmly believe that the actual loss will be even lower than the numbers currently
quoted in our conservative assumptions. We hope to work closely with the office of Science &
Technology Ventures to develop an even clearer picture of how much the University’s bottom line will be
impacted by the adoption of our proposals.

4.2.4 Special Cases

While the EAL has broad applicability to a number of disease states, it is important to identify products
that might lie outside of its scope, including vaccines, medical devices and specific indications. These

cases are carved out for a simple practical reason: we believe that alternative mechanisms would speed
discovery and access for these applications.

Vaccines: The vaccine market worldwide earns over $7B in annual revenue (15% from Wyeth’s
blockbuster Strep pneumococcus vaccine, Prevnar®). It is important to note that this is a large volume
market, and a large proportion of volume is directed to low income, low profit markets. Developed
countries in Europe and North America purchase roughly 10% of doses, but represent over 70% of market
revenue. Developing countries, supplied chiefly through UNICEF, receive over 40% of doses, but they
collectively represent less than 5% of revenue.*'

The economic reality of this market, coupled with liability concerns and high manufacturing costs
(manufacturing fixed costs represents roughly 60% of the expenditure per dose*?), has led many
pharmaceuticals companies to exit the market. In 1967 there were twenty-six licensed manufacturers of
such vaccines; in 2002 there were only twelve.*” High cost of development exacerbates this situation —
FluMist’s pre-approval costs totaled between $500 and $750M.*

Given the market’s relative fragility and the vital importance of its survival (vaccines for Hepatitis B and
Haemophilus influenzae alone saved over 670,000 lives between 2001 and 2003),* we believe that
vaccines would be better addressed through mechanisms other than the EAL. These mechanisms might
include our ND proposals that support participation in public-private research partnerships and advocacy
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to increase funds for organizations like UNICEF and the Vaccine Fund.

Biologics and Medical Devices: While the EAL could be applied to these classes of products, many
require specialized production capabilities and expertise that generics manufacturers are unlikely to
possess. Therefore, insertion of the EAL will likely do little to improve access to these innovations.
Where technology transfer to generics companies is possible, we would encourage use of the EAL.
Where use of generics licensing seems infeasible or ill-advised, we would encourage use of other tools,
including engagement in public-private partnerships focused on such products (e.g. the Foundation for
Innovative New Diagnostics).

4.3 Impact on Pharmaceutical Companies

As stated above, sales in low- and middle-income countries represent a small proportion of
pharmaceutical industry revenue — 5-7% on average.” Sub-Saharan Africa represents only 1.3%. A
former CEO of Eli Lilly put this in perspective, stating that complete loss of this market would cost
“about three days fluctuation in exchange rates.”® We should also note that we are proposing
competition in these markets, not withdrawal.

4.3.1 Diversion

One potential concern with the market segmentation created by the EAL is the potential for diversion of
drugs from poor countries for illicit resale in rich countries. Historically, however, diversion from poor
countries has rarely been observed. Generic drugs have been produced in India for decades without
apparently infiltrating or undermining Western markets.® Meanwhile, the only significant media reports
of diversion have been shown to be overblown. For example, GlaxoSmithKline alleged in 2002 that
36,000 packages of HIV medicines worth approximately $18 million were found to have been diverted
from a charitable initiative in West Africa to the EU.* It turned out that 99% of the packages handled by
the parallel trader were not part of Glaxo’s charitable access initiative but rather ordinary commercial
sales at prices approximating EU prices. Also, Glaxo did not label the packages as ineligible for sale or
re-importation in the EU.”

Insofar as diversion is a concern, it can be addressed in the same manner that the World Trade
Organization has—by requiring use of different packaging, pill color, and pill shape in different countries
to facilitate the identification of illegal imports.”’ The equitable access approach actually reduces the risk
that medicines would be diverted to markets in high-income countries compared to a drug-donation or
voluntary differential pricing approach. Differentially-priced products sold by the original, branded
company (as in Canada) may be susceptible to parallel trade, particularly if they are similar in appearance.
Regulatory barriers exist to prevent these medicines from entering high-income markets easily, though
they are sometimes not enforced.” Generic versions of the same medicines have to overcome a second
legal barrier (due to patent protection) governed by customs procedures. Moreover, consumer demand for
these generics is likely to be low compared to re-imported branded products.

4.3.2 Access Gaps in High-Income Countries

Another potential concern pharmaceutical companies may have is the perception that these novel
licensing practices only address the access gap abroad while ignoring the significant access gap that exists
in the U.S. Indeed, an access gap clearly does exist within the U.S. and equitable access licensing would
not provide a domestic solution. Equitable access licensing and similar mechanisms rely on the ability to
divide markets into two groups—those with branded-drug exclusivity and those with generic competition.
Application of these strategies within the U.S. would necessitate a neat division of poor and rich markets.
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This is clearly infeasible. For this reason, we suggest that governments are more aptly situated to enact
domestic solutions to this problem than universities.

Though licensing provisions are unlikely to provide a solution to the access gap in the U.S., the EAL
should not present a public relations liability for the pharmaceuticals industry. Will the public criticize
pharmaceutical companies for "worrying about people abroad when there are people suffering right
here"? While this is a concern for any differential pricing mechanism, the American public’s interest in
and concern for global health matters have grown substantially in recent years. Additionally, we believe
that the specific mechanism of the EAL, the creation of generic competition, would offer some public
relations protection. After all, it would be generics manufacturers, not brand-name companies, selling at
low prices. While lower prices for identical branded drugs invite public criticism, generic products do
not.

¢ 5. CONCLUSION

Global access to medicines represents a life or death scenario for millions of people worldwide. The
problem is, in one sense, attributable to societal ingenuity. As a result of biomedical innovations that
allow treatment and prevention of disease, we are continuously challenged to distribute the product
equitably. For other patients, those suffering from neglected diseases, the economic principles underlying
our society seem to have failed them entirely.

Yet this is not a time for the global community to concede defeat. Indeed, recent years have brought
about numerous reasons for hope. The Bill and Melinda Gates Foundation has invested billions of dollars
into its global health mission in the past six years. The Global Fund to fight AIDS, Tuberculosis, and
Malaria involves a multilateral commitment targeting three of the world’s biggest sources of disease
burden. President George W. Bush has reinforced the United States’ leadership role through the creation
of the President’s Emergency Plan for AIDS Relief. The Drugs for Neglected Diseases Initiative oversees
both the research and distribution of novel drugs. While each of these initiatives is associated with its
own set of positive and negative attributes, the current climate is ripe for the enactment of new and
creative solutions.

As presented in this paper, we envision Columbia University playing a significant role in addressing both
the access and the research gap. As a leading research institution, Columbia can play a catalytic role in
reaffirming the notion that universities have an obligation to enhance global welfare. Columbia’s
extensive research endeavors ensure that sufficient innovation will be produced by the University for the
policy changes to be meaningful. Lastly, our paper comes at a time when Columbia is actively seeking to
reaffirm its worldwide reputation through global engagement. With careful consideration and thoughtful
implementation, Columbia has an opportunity to live up to its potential as a leader amongst its peer
institutions and ensure that its globally relevant discoveries enhance the welfare of those in greatest need.
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* 6. APPENDICES °

6.1 Appendix 1 - Mechanism of the Equitable Access License
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6.2 Appendix 2 — Model Provisions for an Equitable Access and Neglected Disease License?

1. Definitions

a.

b.

L

“Licensed Technology” means the rights licensed by the University to the Licensee
pursuant to [Main Agreement].

“Associated Licensee Rights” means all rights in data, information, know-how, methods,
procedures and processes, including patent and marketing rights, possessed by Licensee
during the term of this Agreement that are necessary to make, use, sell, offer to sell,
import or export an End Product or to perform Neglected Research, including but not
limited to biological, chemical, biochemical, toxicological, pharmacological, metabolic,
formulation, clinical, analytical and stability information and data.

“Associated Notifier Rights” means all rights in data, information, know-how, methods,
procedures and processes, including patent and marketing rights, possessed by a Notifier
during the term of the Open License granted to such Notifier that are necessary to make,
use, sell, offer to sell, import or export an End Product or to perform Neglected Research,
including but not limited to biological, chemical, biochemical, toxicological,
pharmacological, metabolic, formulation, clinical, analytical and stability information and
data.

“Eligible Country” means any country classified by the World Bank as “Low-income” or
“Middle-income” at the time a Notification is made.

“End Product” means any product whose manufacture or use relies upon or is covered by
the Licensed Technology.

“Fair Royalty” means:

i. For countries classified by the World Bank as “Low-income” at the time of the
sales on which royalties are due, 2% of Notifier’s Net Sales of End Products in
the Notified Country of Net Sales;

ii. For countries classified by the World Bank as “Middle-income” at the time of the
sales on which royalties are due, 5% of Notifier’s the Net Sales of the End
Products by the Notifier in the Notified Country in question.

“Licensed Technology” means the rights licensed by University to the Licensee pursuant
to [Main Agreement].

“Neglected Disease” means any disease, condition, or affliction that, at the time
Notification under Section 3.a. is made, either affects less than 200,000 persons in the
United States or for which there is no reasonable expectation that the cost of developing
and making available in the United States a treatment, prophylaxis, or device for such
disease, condition, or affliction can be recovered from sales in the United States of such
treatment, prophylaxis, or device.

“Neglected Research” means any use of the Licensed Technology or Associated Licensee
Rights in an effort to develop treatments, prophylaxis, or devices for a Neglected Disease.
“Notification” means a writing that announces the intention of a party to receive an Open
License.

“Notification Fee” means:

i. For Notification to receive an Open License to supply End Products to an
Eligible Country that is classified by the World Bank as “Low-income” at the
time of Notification, $5,000;

ii. For Notification to receive an Open License to supply End Products to an
Eligible Country that is classified by the World Bank as “Middle-income” at the
time of Notification, $50,000;

iii. For Notification to receive an Open License to perform Neglected Research,
$500.]

“Notified Country” means an Eligible Country indicated by a Notifier in a Notification.
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m. “Notifier” means a party that has submitted a Notification to the University and Licensee

[along with an appropriate Notification Fee]. [University or Licensee acceptance of the
Notification and Notification Fee are not required for a party to be a Notifier or for a
Notifier to receive an Open License. ]

“Open License” means a non-exclusive license to the Licensed Technology, Associated
Licensee Rights, and Associated Notifier Rights granted by the University to a Notifier
from University upon Notification. There are no limitations on the number of Open
Licenses that may be received or the parties whom may receive an Open License.

2. Licensee Grant: Licensee hereby grants University a license to the Associated Licensee Rights for
the sole purpose of granting Open Licenses either to Supply in accordance with Section 3.a.
or for Neglected Research in accordance with Section 4.a. [The licensee also agrees to
include, in any patent application for a Licensee Improvement, a sentence reading: “This
patent is subject to the provisions of the Equitable Access and Neglected Disease License.”]

3. Notification to Supply

a.

Grant of Open License to Supply: Upon providing to University and Licensee
Notification to receive an Open License to supply End Products to an Eligible Country, a
Notifier automatically receives an Open License from the University permitting the
making, using, selling, offering to sell, importing, and exporting of End Products in the
Notified Country and the making and exporting of End Products in any country other
than the Notified Country for the sole purpose of supplying End Products to the Notified
Country. If Notifier exercises its right to make and export an End Product in any country
other than a Notified Country for the sole purpose of export to a Notified Country, then
Notifier shall use reasonable efforts to visibly distinguish the End Product it
manufactures from the End Product sold distributed by the Licensee in the country of
manufacture, but such reasonable efforts do not require Notifier to expend significant
expense.

Fair Royalties: The Open License to supply End Products received by Notifier shall be
irrevocable and perpetual so long as Notifier submits to University and Licensee payment
of a Fair Royalty on sales of End Products covered by the Licensed Technology or
Associated Licensee Rights within 90 days of such sales, such Fair Royalty to be divided
equally between University and Licensee. [Failure or refusal of University or Licensee to
accept the Fair Royalty shall not terminate or affect in any way the Open License.]
Notifier Grant: In exchange for receipt of an Open License to Supply, Notifier grants
University a license to its Associated Notifier Rights for the sole purpose of granting
Open Licenses either to Supply in accordance with Section 3.a. or for Neglected
Research in accordance with Section 4.a.

4. Notification for Neglected Research

a.

Grant of Open License for Neglected Research: Upon providing to University and
Licensee Notification to receive an Open License to perform Neglected Research, a
Notifier automatically receives a worldwide, irrevocable, and perpetual Open License
from the University to perform Neglected Research.

No Royalty: No royalty shall be payable to either the University or the Licensee for the
Open License for Neglected Research.

Notifier Grant: In exchange for receipt of an Open License for Neglected Research,
Notifier grants University a license to its Associated Notifier Rights for the sole purpose
of granting Open Licenses either to Supply in accordance with Section 3.a. or for
Neglected Research in accordance with Section 4.a.
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5. Assurance of Freedom to Operate: No license or other transfer of the Licensed Technology or
Associated Licensee Rights by the University or Licensee shall be valid unless the terms of
this Equitable Access and Neglected Disease License are incorporated therein.

6. Transparency: Notwithstanding any other agreement or provision between the parties, either party
may publicize the fact that the Licensed Technology and Associated Licensee Rights are
subject to a license that includes this Equitable Access License.
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6.3 Appendix 3 — Projected Financial Implications of Equitable Access Licensing
6.3.1 Discounted Cash Flow (DCF) Analysis

DCEF values an asset as the projected current and future cash flows related to that asset discounted by
some rate back to the present. The discount rate incorporates the opportunity cost of capital (i.e. time
value of money) and the premium associated with an investment of comparable risk. The model is
attractive for two reasons:
= Jtis considered the lynchpin of modern valuation.
= [t is easy to implement in practice because we are attempting to value a patent, a fixed-life asset,
and because free cash flow is simple to calculate in for a royalty, which is simply a cash stream to
the license holder.

6.3.2 Valuation Methodology

The losses to the university are a sum of the losses due to a) decreased royalties as a direct result of the
licensed product not being sold in low- and middle-income (LMI) countries; and b) the indirect royalties
lost due to a decrease in royalty percentages from including the EAL clauses in licensing contracts. The
sum of these two values provides the Net Present Value (NPV) of royalties lost to the university, a
coherent measure of the impact of EALs on the university’s bottom line. The process used is the
following:

Calculation of NPV of royalties lost from LMI countries:

1. Multiply the total expected revenue per year from S&TV-licensed products by the percentage
of S&TV-licensed products that are health-related. This removes revenues that are related to
licensed technologies which will not be impacted by EALs.

2. Multiply the result by the percentage royalty from license and the percentage of revenue
derived from LMI countries. This scales down the revenue to the amount that is impacted by
the EAL.

3. Multiply the result by the probability of successful market entry. This is necessary because
the majority of licensed products do not ultimately make it to market because of the rigors of
the FDA approval process.

4. The result thus far is the cash flow in a given year. However cash flows must be projected for
entire useful life of the patent.

5. Lastly, these cash flows must be appropriately discounted back to the present.

Calculation of NPV of royalties lost from decrease in royalty percentage:
1. Same as above, except do not multiply by percentage royalty from license because we are
looking at the amount of revenues from the license holder’s perspective.
2. We must multiply the overall result by the profit margin of pharmaceutical companies. This
assumes that the license issuer (i.e. the university) bears the entire cost of the license holder’s
expected profit losses in LMI countries.

The sum of these two values is the NPV of royalties lost by the university. A more detailed description of
the valuation methodology, assumptions, and sources, has been included in the dynamic model below.
Nearly all of the assumptions in the model are extremely conservative. With cooperation from S&TV, we
will likely see the financial impact of implementing EALSs to be even less than the already small amount
calculated from the model.
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6.3.3 Results

The NPV of royalties lost (based on the assumptions listed in the calculations below) is $2.14 million,
.0857% of the University’s annual budget (FY 2005) of $2.5 billion.* Furthermore, this loss will decrease
with greater adoption of EALs by peer institutions. Any disincentives for companies to enter into
technology transfer agreements with a university that has adopted an EAL policy will quickly diminish as
other universities follow its lead.

Pharmaceutical companies, which are increasingly dependent on universities for their innovation pipeline,
will be unable to discriminate against several of the nation’s foremost medical research universities acting
in concert. Furthermore, one cannot adequately value Columbia University’s potential for boosting its
public image and reputation by leading the academic community towards the adoption of EALSs; this
alone effectively eliminates the already negligible financial losses it may suffer.

6.3.4 Next Steps

Our goal is to work closely with S&TV to develop an even clearer picture of how much the University’s
bottom line will be impacted by the adoption of EALs. We firmly believe that this number will be even
lower than the numbers currently quoted in the conservative assumptions of our model. Additional data
we hope to get from S&TV and utilize in our analysis include the following:

= Average number of products licensed per year

= Negotiated royalty percentages (historical and by product type)

=  Percent of licensed products which ultimately generate royalties

= Average revenues per year from licensed products which make it to market

= Average useful life of patent for licensed products (how many years do they actually generate

revenues)

6.3.5 Dynamic Model to Project the Financial Implications of Equitable Access Licensing

Table of Values Used for Financial Impact Model

(D | Total licensing revenue per year (in MM) with patent

protection $130%°
(2) | Percentage of licensing revenues from health-related

technologies 100%°°
(3) | Percentage royalty from licensing 5%°7
(4) | Percentage of revenue derived from LMI countries 7%°8
(5) | Probability of successful market entry 16.70%°°
(6) | Useful life of patent 13 years100
(7) | Discount rate 4.50%0!
(8) | Profit margin percentage in LMI countries 16%'%2

Valuation Methodology for NPV of royalties lost from LMI countries
1. Cash flow in any given year equals (1)*(2)*(3)*(4)*(5)
a. Cash flow = $130*1.00*.05*.07*.1670=$.075985
2. Project cash flow for number of years equal to (6)
Years 0-6 7-19
Cash Flow per year (in MM) | $0.000 | $0.076 |
3. Discount cash flows by (7)'”

NPV of Royalties Lost from LMI Countries (in MM) ‘ $0.509 |
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Assumptions for NPV of rovalties lost from LMI countries
1. Licenses only derive revenue over the patent's useful life.
2. Zero revenue if license not exclusive in given country.
3. No significant reduction in costs due to fewer patent filings.
4. All license structures are based on percentage of revenue and have no additional
complexities.
5. Temporarily insert revenue that backs out to two times aggregate license income ($11.9 MM)
divided by patent's useful life. This over accounts for upward trend in licensing fees.
6. Useful life of patent includes potential recovery time. Extensions cannot be filed for utility
patents.
Potential Additional Losses to the University
1. Decrease in negotiated royalty percentages.
a. This can be valued by assuming university bears loss of profits in developing world
countries. See below.
2. Decrease in number of licenses.
a. This is unlikely because it is improbable many technologies will go unlicensed to the 5-
7% change in value.
b. This will likely be eliminated with concessions in 1.
3. Decrease in corporate research funding.
a. This decrease is likely small because companies will continue to fund profitable research.
This is difficult to value without implementing licensing policies.
4. These additional losses will likely disappear as a larger number of universities begin to adopt
similar licensing policies.
Valuation Methodology for NPV of rovalties lost from decrease in royalty percentage (in MM)
1. Expected revenue in LMI countries (from licensee’s perspective) equals (1)*(2)*(4)*(5) over
(6) years.
a. $130*1.00*.07*.1670=$1.5197
Years  0-6 7-19
Cash Flow (in MM) | $0.000 | $0.076 |
2. Discount expected revenue by (7).

| Discounted expected revenue (in MM) ‘ $10.183 |

3. Multiply expected revenue by (8) to calculate expected loss due to decrease in royalty
percentages.
a. Expected loss due to decreased royalty percentages=$10.183*.16=$1.629.

| NPV of Royalties Lost from Decrease in Royalty Percentage (in MM) ‘ $1.629 |

Valuation Methodology for NPV of royalties lost from decrease in royalty percentage
1. University completely bears loss of company profits in developing world countries.
2. Profit margins in developing countries equal profits of Fortune 1000 U.S. Pharmaceutical

companies.

3. Additional losses to university 2. And 3. Are negligible with concessions in royalty
percentage.

4. No additional recoveries in NPV of royalties lost from LMI countries (due to lower royalty
percentage.

Total Royalties Lost by University
1. Total Lost Royalties= NPV of Royalties Lost from LMI CountriestNPV of Royalties Lost
from Decrease in Royalty Percentage=$.509+$1.629=$2.138.

NPV of Total Royalties Lost from Implementation of EAL (in MM) ‘ $2.138 |
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