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A. Executive Summary
Issue

The Committee Report for the FY 2001 DHHS Appropriation contained the following instruction
to the NIH:

"The conferees have been made aware of the public interest in securing an
appropriate return on the NIH investment in basic research. The conferees are also
aware of the mounting concern over the cost to patients of therapeutic drugs. By July,
2001, based on a list of such therapeutic drugs which are FDA approved, have
reached $500 million per year in sales in the United States, and have received NIH
funding, NIH will prepare a plan to ensure that taxpayers' interests are protected.” (p.
142)

Process

o A comprehensive cross-analysis of all 47 FDA-approved drugs meeting the $500M/year
threshold yielded four that have been developed in part with technologies from NIH
funding.

o NIH reviewed studies that have examined the impact of federally supported biomedical
research and the return on investment that such research generates. For example, in May
2000, the U.S. Congressional Joint Economic Committee (JEC) issued The Benefits of
Medical Research and the Role of NIH, which states that the benefit of increased life
expectancy in the U.S. as a result of advances in health care creates annual net gains of
about $2.4 trillion (in 1992 dollars). The Committee concludes that, "if only 10 percent of
these increases in value ($240 billion) are the result of NIH-funded medical research, it
indicates a payoff of about 15 times the taxpayers' annual NIH investment of $16 billion".

o NIH encountered difficulty in being able to cross-reference NIH grants and contracts that
gave rise to inventions with any patents or licenses covering the final product, as well as an
inability to identify other federal and/or non-federal sources of funds that contribute to an
inventive technology.

o NIH contacted a number of sources to obtain information that may be useful in developing a
plan, including:
Council of Governmental Relations
Association of University Technology Managers
Biotechnology Industry Organization
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Pharmaceutical Research and Manufacturers Association
Companies with whom NIH has ongoing business relationships
Other federal agencies with active technology transfer programs

o Feedback from Universities:

Revenues derived from licensing income and other equity are being used to defray the costs
of patenting, licensing and related legal and infrastructure expenses associated with
technology transfer.

If additional revenue is produced, it is used to fund new research programs, to support
biomedical science training, and to cover research expenses not provided under overhead
rates.

However, most university technology transfer programs have very few, if any, products in
the market. Given the investment in patent prosecution costs, operating expenses, and
revenue sharing with inventors as provided by law, many universities operate their
technology transfer programs at a net loss.

These organizations stress the fact that most of the technologies are very early stage and,
consequently, often have little licensing appeal. A relatively small number of technologies
provide most of the licensing income they receive, because very few products are true
"blockbusters".

NIH Plan

o Modify existing policies to ensure that grantees and contractors report to the agency the
name, trademark or other appropriate identifiers of a therapeutic drug that embodies
technology funded by the NIH once it is FDA-approved and reaches the market.

o Develop a web-based database that will identify the NIH grants or contracts that funded, in
whole or in part, the inventive research, the date of the first disclosure to the government,
the licensee, the date of the first commercial sale, and the product's commercial name.

o Propose standardized language to simplify the reporting requirements for NIH funded
inventions, including an appropriate format for providing the information to NIH.

o Include in the database any FDA-approved therapeutic drugs arising from technologies
developed by the intramural research program.

o ldentify a group that includes representatives from Government, academic and other
research entities, private industry, and other interested parties to establish a thoughtful
dialogue on the appropriate returns to the public.

B. Introduction
The National Institutes of Health (NIH) is composed of 27 Institutes and Centers whose collective
mission is to sponsor and conduct medical research and research training that leads to better health

for all Americans. In this manner, the NIH expands fundamental knowledge about the nature and
behavior of living systems; improves and develops new strategies for the diagnosis, treatment, and

DHHS, NIH, Report to the United States Congress, NIH Response to the Conference Rep... Page 3 of 18



DHHS, NIH, Report to the United States Congress, NIH Response to the Conference Rep... Page 4 of 18

prevention of disease; reduces the burdens of disease and disability; and assures a continuing
cadre of outstanding scientists for future advances. In FY 2001, the NIH received $20.3 billion in
support of its mission. Of that amount, nearly 84 percent supports non-Federal researchers
working in universities, medical centers, hospitals, and research institutions throughout the
country and abroad (collectively referred to as extramural research), and about 10 percent is
allocated to in-house research laboratories located on the NIH campus and several off-campus
sites (referred to as intramural research).

The Committee Report for the FY 2001 DHHS Appropriation contained the following instruction
to the NIH:

"The conferees have been made aware of the public interest in securing an
appropriate return on the NIH investment in basic research. The conferees are also
aware of the mounting concern over the cost to patients of therapeutic drugs. By July,
2001, based on a list of such therapeutic drugs which are FDA approved, have
reached $500 million per year in sales in the United States, and have received NIH
funding, NIH will prepare a plan to ensure that taxpayers' interests are protected.” (p.
142)

C. Background
1. Commercialization of Government Owned and Government Funded Technologies

In 1980, in response to concerns about U.S. competitiveness in the global economy,
Congress enacted two laws that encourage government owned and government
funded research laboratories to pursue commercialization of the results of their
research. These laws are known as the Stevenson-Wydler Act and the Bayh-Dole Act.
Their goal is to promote economic development, enhance U.S. competitiveness, and
benefit the public by encouraging the commercialization of technologies that would
otherwise not be developed into products due to lack of incentives.

P.L. 96-480, the Stevenson-Wydler Technology Innovation Act of 1980 established
the basic federal technology policies. This legislation enables NIH and other federal
agencies to execute license agreements with commercial entities that promote the
development of technologies discovered by government scientists. The Act also
provides a financial return to the public in the form of royalty payments and related
fees. In 1986, the directives of this Act were augmented by its amendment, the
Federal Technology Transfer Act of 1986 (FTTA), which authorizes federal agencies
to enter into cooperative research and development agreements (CRADA) with non-
federal partners to conduct research.

The Patent and Trademark Amendments of 1980 (P.L. 96-517), known as the Bayh-
Dole Act, was designed to address the barriers to development and promote the
necessary synergy to advance federally funded inventions toward commercialization.
The Bayh-Dole Act was enacted to allow federal agencies to secure patent rights and
convey them to commercial entities through licensing, thereby promoting the transfer
of federally funded technologies to the public and enhancing economic development.
A key provision of the Act is that it provides grantees and contractors, both for-profit
and not-for-profit, the authority to retain title to government-funded inventions, and
charges them with the responsibility to use the patent system to promote utilization,
commercialization, and public availability of inventions.
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If the grantee or contractor institution declines title or elects not to pursue practical
application of the technology, the federal agency can elect or decline title to the
invention. By law, the funding agency retains residual interest in grant- and contract-
supported inventions, such as a royalty-free, paid-up license to use the technology for
government purposes. This right does not extend to a licensee's final commercial
product, nor does it extend to proprietary information or trade secrets that belong to
another party and may be incorporated in the final product.

2. The Process under Bayh-Dole

Recipients of NIH research funds, the NIH, and industry have now had twenty years'
experience in technology transfer under Bayh-Dole. To accomplish the transfer of
technology, NIH and NIH-funded recipients typically seek patent protection for
inventions arising out of this basic research and license the rights to private entities to
promote commercialization. Thus, private entities interested in practicing an
invention in which they have no ownership may obtain rights to use and
commercialize the invention by entering into a licensing agreement with the patent
owner.

A license is a contract with binding commitments on each party, usually involving
compensation (i.e. royalties, milestone payments, etc.). A license does not grant title,
or ownership, to the invention. A license can be exclusive, when only one party is
permitted to use or commercialize the technology; co-exclusive, when a limited
number of parties have rights to use or commercialize the technology; or, non-
exclusive, when more than one party is allowed to use or commercialize such rights.

a. Extramural Technology Transfer

Federally funded extramural laboratories establish their own licensing
procedures and policies and obtain revenues from patent licensing
agreements with industrial developerst. Universities also establish their
own policies, in compliance with federal statute (Bayh-Dole and its
regulations), for the distribution and use of proceeds from academic
license agreements. Typically, revenues are allocated to inventors as a
reward or incentive, and to laboratories, departments, and schools to
support the research mission; however, the amounts provided to each are
variable and subject to institutional policies.

Some measure of the financial returns associated with the Bayh-Dole Act
may be gleaned from data that the Association of University Technology
Managers (AUTM) has collected from its constituency for the past nine
years. The latest available survey (FY1999) elicited responses from 190
U.S. and Canadian universities, teaching hospitals, research institutes and
patent commercialization companies. The AUTM institutions that
responded to the survey received 71 percent of NIH extramural dollars in
FY 1999 (Appendix 1).

The survey includes information on patents and licenses in the fields of
healthcare products, software programs, physics, copyrights and
agricultural products as well as research reagents and tools used by
industry and academia for various research, development and
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commercial purposes. However, it does not separate biomedical
technologies from the whole, nor does it separate income from federally
funded projects from other sources of support; therefore, it is possible to
draw only general conclusions from it. Further, this annual survey is
designed to examine how basic academic discovery drives economic
development, as intended by Bayh-Dole, but is not designed with the
intent of exploring the issue of financial return on research investment.

As noted in the AUTM survey, in FY 1999 the gross income received
from all active licenses and options held by U.S. universities, hospitals,
research institutes and other entities amounted to $935 million. Of this
income, 83 percent was earned on royalties from product sales, and the
remainder consisted of cashed-in equity, milestone payments, and other
fees. The survey also reports a total sponsored research activity of $25.7
billion in FY 1999, $16.3 billion of which was federal supportz. If return
on investment is presumed to be proportional, the AUTM data suggest a
direct gross cash return on its federally funded research of approximately
5.5 percent annually. However, the AUTM survey collects very little data
on the costs of the respondents' technology transfer programs. Therefore,
it is not possible to determine from this information whether there is a
"net profit"” to the institution from technology transfer.

As a part of this report, NIH asked the Council on Governmental
Relations (COGR), the AUTM, the Association of American Universities
(AAU) and the Association of American Medical Colleges (AAMC) to
provide information from their members on their use of royalty income.
University officials consistently reported that the revenues derived from
licensing income and other equity are being used to defray the costs of
patenting, licensing and related legal and infrastructure expenses
associated with technology transfer. In addition, according to COGR, net
revenue is shared between the inventor and the university, and the
inventors' share is in the range, on average, of 30-35 percent of net
income received.

If additional revenue is produced, it is used to fund new research programs, to support
biomedical science training, and to cover research expenses not provided under
capped overhead rates. However, most university technology transfer programs have
very few, if any, products in the market. Given the investment in patent prosecution
costs, operating expenses, and revenue sharing with inventors as provided by law,
many universities operate their technology transfer programs at a net loss. These
organizations stress the fact that very few products are true "blockbusters,” and that a
relatively small number of technologies provide most of the licensing income they
receive, since most of the technologies are very early stage and, consequently, often
have little licensing appeal (see Appendix 2).

NIH does not have jurisdiction over the extramural technology transfer
programs of academic institutions that use federal funds for inventive
research. Indeed, the provisions of the Bayh-Dole Act do not give the
funding agencies, including NIH, title to grants- and contracts-supported
research discoveries, nor does it authorize the funding agency to dictate
licensing and/or commercialization terms for these technologies.
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b. Intramural Technology Transfer

As dictated by law, and under regulations from the Department of
Commerce, NIH and other federal agencies carry out their technology
transfer mandate by retaining title to the inventions developed internally
by federal laboratories and licensing these inventions to ensure
utilization, commercialization and public availability. As is the case with
licensing programs in the extramural community, these technologies are
negotiated on a case-by-case basis and in a manner consistent with rates
and practices in private industry. For more details on NIH patenting and
licensing policies and strategy, please see Appendix 3.

In FY2000, the NIH technology transfer program generated $52 million
from its intramural licensing activity; in the past five years, license
revenues have totaled approximately $200 million. In a 1999 study
conducted by the General Accounting Office (GAO), NIH accounted for
95.1% of the royalty revenue received by the six agencies examined
between 1996 and 1998, and was the most active program among the six.

NIH distributes the royalty income in accordance with federal law and
NIH policy. By law, federal inventors must receive the first $2,000 of
income received by the agency and at least 15 percent thereafter, up to a
maximum of $150,000 per year in royalties from all licensed
technologies in which they are inventors. The NIH formula modifies the
amount of sharing to modestly increase the inventors' share, by providing
them with 25% of the income after $50,000 in royalties is attained, up to
the statutory maximum. In FY 2000 the inventors of NIH intramural
technologies received, as a group, 13.5 percent of total NIH royalty
revenue, and 28 NIH inventors currently receive the maximum $150,000
annual royalty.

The income remaining after the inventors' share goes to the Institute or
Center within NIH in which the technology was developed. As provided
by law, the funds are used for the following purposes:

o to reward scientific, engineering, and technical employees of the
laboratory;

o to further scientific exchange among the laboratories of the
agency;

o to educate and train employees consistent with the research and
development missions and objectives of the agency or laboratory,

o to support other activities that increase the potential for transfer of
the technology of the laboratories of the agency;

o to pay expenses incidental to the administration and licensing of
intellectual property by the agency or laboratory with respect to
inventions made at the laboratory, including the fees or other costs
for the services of other agencies, persons, or organizations for
intellectual property management and licensing services; or

o to support scientific research and development consistent with the
research and development missions and objectives of the
laboratory.
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3. The Nature of Federally Funded Technology

The role of federally funded basic discovery and a fair rate of return on
this investment must also be considered in the context of what occurs
following the initial invention. In their paper Proofs and Prototypes for
Sale: The Tale of University Licensing, Jensen and Thursby analyzed 62
of the top 135 U.S. universities to determine the impact of Bayh-Dole on
the commercial application and diffusion of inventions from federally
funded research. They found that most inventions came from research in
the schools of science, engineering, medicine and nursing. They reported
that research leading to 63 percent of all inventions was federally funded,
while 17 percent was sponsored by industry and 18 percent was not
sponsored. Of all inventions disclosed within these universities, fewer
than half of the inventions were licensed. In what the authors of the study
consider their most remarkable finding, they determined that over 75
percent of licensed inventions were no more than a proof of concept2.
Consequently, these inventions represented an extremely high-risk
venture for those companies that did seek to develop the technologies.

Jensen and Thursby further describe the difficulty of finding willing
developers of such early stage technology. During the reporting period of
the survey, an average of 1178 licenses were executed annually. Only 22
percent of executed licenses had multiple bidders2. In addition, the top
five inventions licensed in each university accounted for 78 percent of
gross license revenue, demonstrating the high risk and variable
commercial outcome of such early stage technologies.

4. The Road to Innovation

To determine the return on investment, it is critical to ascertain costs
associated with the basic research and development that gave rise to a
particular technology. However, the path that research takes is
determined by the results of series of experiments, and the best science
can veer dramatically from the plan. Therefore, the factors that make
scientifically curious minds appropriately alter research plans also make
determining a starting point for assigning costs to a particular technology
difficult.

An inventive technology is most likely one piece of a very large research
project; and, it may be tangential to the main focus as well. For example,
technical obstacles are common impediments in biomedical research;
they frustrate, but they also inspire. Overcoming the obstacle may lead an
investigator to develop an alternative technology, which may or may not
be a distinct piece of research. Rather, it may be a necessary sidestep
within the larger project, and the costs of development are, for the most
part, very difficult to isolate.

In addition, biomedical laboratories generally conduct their research with
multiple complementary goals. Within an overarching research mission,
a laboratory is typically divided into separate units, each of which is
responsible for conducting research on a particular piece of a broad
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hypothesis, and each of which receives a variable piece of the laboratory
budget as progress warrants. Some projects are designed to develop
fundamental data or techniques that are necessary for a particular line of
investigation; these techniques can be, and often are, useful for a number
of unrelated studies.

Attempting to determine the costs of biomedical discovery is also
complicated by the fact that new research almost always builds upon the
work of predecessor scientists. Determining what part of a preceding
budget or what part of a multi-purpose technique contributes to an
inventive technology is, at best, extremely difficult, if not impossible.

5. Return on Investment

The question of the taxpayers' return on investment in biomedical
research was debated in 1980 in consideration of the Bayh-Dole Act. At
that time, concerns that the proposed legislation would permit private
industry to profit from the taxpayers' investment in basic discovery led to
proposals to recover the federal investment in basic research from any
profits. Until shortly before its passage, the Bayh-Dole Act contained
language to recoup the federal investment for federally funded
technologies that reach commercialization. The proposed language
included a formula for the repayment process. The Government would
receive 15 percent of income over $70,000 gross income after a patent
application was filed and up to an additional 5 percent if the gross
income exceeded $1 million, up to the amount of government
contributions under the funding agreement, pegged to the Consumer
Price Index.

The Bayh-Dole Act was passed after Conferees made two changes in the
language, in response to concerns that the process for determining
repayment was threatening to cause an impasse in deliberations. First,
several attempts to develop a mechanism for collecting repayment funds
failed because there was no agreement on whether the funds would be
returned to the agencies or to general revenue, or how the collection and
auditing functions would be conducted. There were also fears that the
costs of the infrastructure required to administer such a program would
exceed the amounts collected.

To obtain passage of the legislation, members of Congress agreed that
recoupment provisions would be dropped. However, due to concerns of
some members of Congress that large companies would benefit from
public dollars without a return to the taxpayer, large companies were
removed from eligibility in the final bill. With these changes, the bill was
passed and the Act today remains applicable to universities, nonprofit
organizations and small businesses. In 1983, by Presidential
Memorandum, President Ronald Reagan extended the implementation to
large companies. And, in 1987, implementation of the Act was extended
to these companies as part of an Executive Order issued by President
Reagan.
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6. The NIH "Reasonable Pricing” Clause Experience

In the years following passage of Bayh-Dole, members of Congress
continued to express concerns about an appropriate monetary return for
taxpayers' investment in biomedical research. In response to those
concerns, in 1989 the NIH adopted a policy stating that there should be
""a reasonable relationship between the pricing of a licensed product, the
public investment in that product, and the health and safety needs of the
public.” It was applied in Cooperative Research and Development
Agreement (CRADA) negotiations between NIH intramural laboratories
and potential private collaborative partners interested in engaging in
collaborative research. The "reasonable pricing"” clause was required in
exclusive licenses to inventions made under NIH CRADAs. Shortly after
the policy of "reasonable pricing"” was introduced, industry objected to it,
considering it a form of price control. Many companies withdrew from
any further interaction with NIH because of this stipulation.

Both NIH and its industry counterparts came to the realization that this
policy had the effect of posing a barrier to expanded research
relationships and, therefore, was contrary to the Bayh-Dole Act. To study
the impasse caused by "reasonable pricing,"” the NIH convened panels
that included scientists and administrators in Government, industry,
academia, and patient advocacy groups to review the policy. In exploring
the matter, the panels considered two key questions:

o First, what kind of return on the public investment is appropriate?

The panels agreed on the following hierarchy, from most-to-least
important: fostering scientific discoveries; rapid transfer of
discoveries to the bedside; accessibility of resulting products to
patients; and royalties.

o Second, how much return on investment is appropriate?

The panels acknowledged the importance of monetary return in the
form of licensing and license execution fees, royalties, and
recovery of patent prosecution expenses, but concluded that the
question of royalties and monitoring returns is less important than
the issue of expeditious new product development and accessibility
of the products to those who need them.

The panels' evaluation of the issue supported the view that the
intangible benefits of rapid development of technologies as
effective therapeutics, and the assurance of access to those
products for all who need them, are so significant that they
override monetary return considerations2.

The panels concluded that the policy did not serve the best
interests of technology development and recommended to the
Director, NIH, that the language be rescinded. The Director, NIH,
accepted the recommendation, and the policy was revoked in 1995.
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The consequences of NIH's "reasonable pricing clause™ policy can
be seen in the relatively flat growth rate of CRADAs that occurred
between 1990 and 1994, and the subsequent rebound in CRADAS
following revocation of the policy (see Appendix 4).

7. Additional Studies Considering the Return on Investment

Several groups have recently revisited the issue of federally
supported research and its value. For instance, the National
Science Foundation estimates that the rate of return on the
Government's investment for basic research can be as high
as 40 percent when all the numbers are totaled, including
taxes generated from product developmentg.

In May 2000, the U.S. Congressional Joint Economic
Committee (JEC) issued The Benefits of Medical Research
and the Role of NIH, which examined the role of federal
funding for medical research and the benefits that derive
from that research. The Committee report states that,
although the rate of return on publicly funded research is
difficult to quantify, the benefit of increased life expectancy
in the U.S. as a result of advances in health care creates
annual net gains of about $2.4 trillion (using 1992 dollars).
The Committee concluded, "if only 10 percent of these
increases in value ($240 billion) are the result of NIH-
funded medical research, it indicates a payoff of about 15
times the taxpayers' annual NIH investment of $16 billion"Z.

The JEC report also cites estimates that have been made in
econometric studies that place the economy-wide rate of
return on publicly funded research on the order of 25 to 40
percent a year. Development of biomedical discoveries also
contributes to the national economy by providing
therapeutics that reduce what the JEC termed "the economic
costs of illness.” This includes lost wages due to morbidity
and mortality, expenditures associated with health care and
treatment of disease, and the intangible costs of pain and
suffering caused by disease. The JEC calculated that these
costs amount to approximately $3 trillion annually, far
exceeding the taxpayers' investment.

The Mary Woodward Lasker Charitable Trust's initiative
called "Funding First," commissioned nine distinguished
economists to conduct a comprehensive examination of the
true economic value of our national investment in medical
research. The report, Exceptional Returns: The Economic
Value of America's Investment in Medical Research,
published in May 2000, concluded that the likely returns
from medical research are so extraordinarily high that the
payoff from any plausible "portfolio” of investments in
research would be enormous. For example, the reductions in
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mortality from cardiovascular disease alone averaged $1.5
trillion annually during the period 1970-1990. If just one-
third of this gain is a result of medical research, the return on
investment averaged $500 billion. As the report notes:
"That's on the order of 20 times as large as average annual
spending on medical research — by any benchmark an
astonishing return for the investment8."”

The conclusions of these and other studies on the issue of
return on investment are consistent and comparable in that
they assert that there are both monetary and intangible
benefits of remarkable value that are gained from federally
funded biomedical research2.

D. Methodology, Findings and Discussion

As noted in the Introduction, in FY 2001 Congress asked the NIH to assess appropriate return to
the taxpayers when a therapeutic drug, developed from technology funded by NIH, reached
annual product sales of $500 million per year, making it a "blockbuster" drug.

To address Congress' request, the NIH analysis focused on patent rights, since it is only through
such rights that a financial interest can be established for a product. NIH determined which
therapeutic drugs currently on the market met the Congressionally established criteria. NIH also
studied the process by which technologies reach the market. To augment its analysis, NIH
reviewed other studies that have examined one or more aspects of the impact of federally
supported biomedical research and the return on investment that such research generates.

NIH also held discussions with a number of leaders in the academic, not-for-profit and
government sectors, as well as representatives of for-profit entities to explore all of the issues
relevant to developing a plan to ensure that taxpayers' interests are protected (see Appendix 5).

There is no existing database that captures all the elements required for this analysis; therefore,
NIH undertook an exhaustive compilation of data from a number of individual sources of
information, and then conducted a cross-analysis to obtain a list that meets the specifications in
the Congressional instruction. NIH reviewed information in the Food and Drug Administration
(FDA) Approved Drug Products with Therapeutic Equivalence Evaluations List (known as the
Orange Book). This list identifies drug products approved on the basis of safety and effectiveness
by FDA under the Federal Food, Drug, and Cosmetic Act and provides a list of patents that cover
the approved product. The patent history of each drug was examined using the U.S. Patent and
Trademark Office (USPTO) computerized data bank. This search was used to determine if NIH,
the Department of Health and Human Services (DHHS) or the Public Health Service (PHS) held
rights in or was designated as having an interest on the patents. Finally, the NIH queried the
Edison database. Edison is a NIH-developed interactive system, through which grantee and
contractor organizations report information on inventions developed with NIH funding, as
required by the Bayh-Dole Act (see Appendix 6).

Analysis of the pharmaceutical company sales data for 1999 (the latest date for which data are
available) yielded a total of 47 FDA- approved drugs that met the $500 million/year threshold (see
Appendix 7). For each drug listed, NIH sought to determine whether the agency, directly, or
through a grantee or contractor, held any patent rights to the drugs.
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From the comprehensive cross-analysis of all 47 drugs, it was determined that NIH has
Government use or ownership rights to patented technologies used in the development of four of
those drugs. Those four are Taxol®, Epogen®, Procrit®, and Neupogen®.

Epogen® and Procrit® are based on different uses of a patented process technology developed at
Columbia University with support from NIH grants. Columbia licensed their technology to
Amgen for Epogen® and to Johnson & Johnson for Procrit® .

Neupogen® is manufactured by Amgen using patented technologies for a process and a
composition licensed from Memorial Sloan-Kettering Cancer Center (MSKCC). These
technologies were developed with NIH grant support.

Taxol® is manufactured by Bristol Myers Squibb (BMS) using a patented process technology
developed by Florida State University (FSU) with NIH grant funds. In addition, the NIH has
rights to an underlying technology arising from a NIH CRADA collaboration with BMS. The NIH
has received from BMS tens of millions of dollars in royalties from FY1997 to FY2000 under the
license to the NIH technology.

1. Analysis

As mentioned in the Background section, discussions on the appropriate return on the
taxpayers' investment have been part of public policy deliberations for many years.
Macroeconomics studies addressing this issue have been conducted repeatedly over
the past thirty years and clearly show the direct and positive impact of public funding
for health-related basic research and the wisdom of such investment of taxpayers'
funds for public benefit. These studies, however, have generally focused on the
broader impact of such research on quality of life, improvement of health and
economic competitiveness.

It is important to note that while NIH's federally funded research has contributed in a
substantial, dramatic, yet general, way to advances in medicine and biology, the direct
contributions to a final therapeutic product as a consequence of the Bayh-Dole
process is limited and difficult to determine. This is due to many factors.

First, the technologies developed in basic research laboratories are nascent, requiring
extensive further development.

Second, not all technologies arising from NIH funded research lead to therapeutic
drugs; indeed, new chemical entities that could lead to therapeutic products are hard
to discover, as pharmaceutical and biotechnology companies can attest.

Third, the likelihood that a compound will reach the market is very low. Consider the
following statistics: for one drug to be approved by the FDA, a company typically
needs to screen between 5,000 and 10,000 compounds. Of these, an average of 250
compounds survive pre-clinical testing, only five compounds are approved for
clinical testing, and only one succeeds in obtaining FDA approvali.

Fourth, development and production of a FDA-approved therapeutic drug occurs, on

average, eight to twelve years after a license is signed, and a license offers no
guarantee that a product will ever reach the market. Given this lag time, most
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investigators and universities are unaware when licensing milestones are reached
unless they have a very active license-monitoring program or until they receive
royalty payments pursuant to the license agreements.

NIH also found that the actual financial return to grantees and contractors was
relatively low. Indeed, while universities and industry stressed that the current system
under Bayh-Dole has been highly successful and a model now emulated by the world,
they cautioned that the great majority of these patents do not generate significant
revenues or even sufficient revenues to compensate the patenting expenses (see
Appendices 2, 8, 9, and 10). The university and industrial communities clearly noted
that the current system of innovation under Bayh-Dole has achieved its goal and
promoted utilization of technologies for public benefit that otherwise would lie
fallow. It was further noted that recoupment strategies, while well intentioned, would
have a chilling effect on the technology transfer process and fail to address the key
concern of access to therapeutic drugs. These constituencies expressed deep concern
that changes in the system would be counter to the Bayh-Dole Act and would
destabilize a successful balance between public and private needs for innovation and
development.

NIH explored the notion of possible royalty redirection for "blockbuster” drugs under
licenses arising from the Bayh-Dole Act. This suggestion was met with strong
resistance from the academic community because it was perceived as a tax that
would, at best, have no net effect on the price of a therapeutic drug and, at worst,
increase its cost. Further, it was argued that such redirection of royalties would
undermine the research enterprise, drain funds for academic development, and
discourage faculty members from embarking in the technology transfer process.
Moreover, there is concern that any movement to extract a direct financial return for
the investment would dampen, if not destroy, industry's willingness to establish
agreements with academic institutions, as was the case when NIH imposed the
reasonable pricing clause in its CRADA:s.

The university community gives strong support for broad access to prescription drugs
and health care services at reasonable rates. However, the universities noted that
neither NIH nor universities have a role in drug pricing.

NIH is aware that in the future other potential "blockbuster” drugs may result from
Bayh-Dole related activities and, therefore, keenly appreciates the importance of
thoughtful analysis of the advantages and disadvantages of potential models of return
on investment, and the importance of a continued dialogue on this matter. However, it
should be noted that even if these strategies were to be considered appropriate, NIH
has no authority to impose such measures.

It has taken two decades since the enactment of Bayh-Dole for federally funded
institutions to develop a royalty stream, and NIH realizes that future events may
change the situation that exists today. This dynamic environment makes it even more
important to be able to track how the link from invention to patent to license to
royalty develops, and to be able to examine these links at a later date. It is also clear
from our current efforts that such information is not readily accessible at the present
time.

For example, analysis of the 47 therapeutic drugs that have reached annual sales in
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the U.S. of $500 million, and determination of which of these had intellectual
property that ties back to federal funding, was particularly difficult. This is due to the
fact that implementing regulations of the Bayh-Dole Act do not require that
investigators provide such information to the funding agency, and it is generally not
provided. As a result, tracking down the "pedigree” of these drugs had to be done
manually and on a case-by-case basis.

From a more practical and direct perspective, NIH found that a key obstacle to
systematic analysis on this matter is the lack of solid and consistent data on which to
base the discussion. This lack of information has also been identified by members of
the public, and specifically addressed in the letter from the Pharmaceutical Research
and Manufacturers of America (see Appendix 10).

E. The Plan

It is clear that information relating to inventive discoveries and their commercial
development is reported neither systematically nor consistently. Currently, significant
information is not required by the implementing regulations under Bayh-Dole. As a
result, it is not possible to cross-reference NIH grants and contracts that funded
inventions with any patents or licenses embodied in the final product. Nor is it
possible to identify other federal and/or non-federal sources of funds that contribute
to an inventive technology. To address this deficiency, NIH will:

First, modify its existing extramural policy manuals to ensure that
grantees and contractors report to the agency the name, trademark or
other appropriate identifiers of a therapeutic drug that embodies
technology funded by the NIH once it is FDA-approved and reaches the
market;

Second, make this information available to the public in a web-based
database. The database will identify the NIH grants or contracts that
funded, in whole or in part, the inventive research, the date of the first
disclosure to the government, the licensee and the product's commercial
name;

Third, develop standardized language to simplify the reporting
requirements. This language will include an appropriate format for
providing the information to NIH; and,

Fourth, comply with these same requirements so that all FDA-approved
therapeutic drugs developed in the NIH intramural program will also be
listed in the publicly accessible database.

The availability of these data will make the research discovery and development
process transparent; as a result, it will permit the tracking of a drug's technological
pedigree and serve as a resource for the public.

Additionally, the NIH recognizes the need for continued dialogue on this important

matter. To do so, it is necessary to identify a group of stakeholders, with
representation from Government, academic and research entities, private industry,
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and other appropriate interested parties, which would participate in a thoughtful and
constructive discussion on the appropriate returns to the public. It is envisioned that
the data collected under this Plan, and the information gathered from the broader
stakeholder discussion, will aid in the evaluation of the costs and benefits of
technology transfer to the taxpayers and inform future decisions by NIH on policies
and practice.

F. Conclusion

On the basis the information gathered for this report, NIH believes that its stewardship of the
federal resources that support biomedical research has protected the taxpayers' interests. NIH and
its recipient institutions apply the provisions of Bayh-Dole to best advantage in seeking the
optimal return on investment in terms of public health benefit.

NIH also concludes that contravening the provisions of Bayh-Dole may have a deleterious effect
on biotechnology development. Current practices in technology transfer have yielded a dramatic
return to the taxpayer through the discovery of new technologies that extend life and improve the
quality of life and through the development of products that, without the successful public-private
relationship, might not be available. The transfer of federally funded technology has also resulted
in financial returns from licensing activity, and such funds are used to buttress the biomedical
research enterprise that has made the U.S. the world leader in this field.

Requiring direct financial recoupment of the federal investment in biomedical research can
potentially impede the development of promising technologies by causing industry to be unwilling
to license federally funded technologies. The “reasonable pricing" provisions that NIH once
required in all CRADA and exclusive license negotiations did just that. Of even greater concern
should be the potential that the economic disincentives of recoupment will make it expedient for
industry to move research outside the federal milieu. Such action would diminish the strides made
under the Bayh-Dole Act and have the unintended consequence of removing the research from
federal oversight, a particular concern when the research involves lines of investigation that are
especially critical or sensitive.

It is impossible to overstate the achievements or the global macroeconomic impact of U.S.
taxpayer-supported biomedical research. Federally funded biomedical research, aided by the
economic incentives of Bayh-Dole, has created the scientific capital of knowledge that fuels
medical and biotechnology development. American taxpayers, whose lives have been improved
and extended, have been the beneficiaries of the remarkable medical advances that have come
from this enterprise.
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AUTM Llcensing Survey: SELECTED FACTS & FIGURES POR FISCAL YEAR (FY) 1999

(Ranked by FY 1939 Tots) Sponsored Hesearch Expenditures)

FATENT MANAGEMENT FIRMS

Year

0% Prof, FTE

Devated to

Name of Tnstitution Tech, Tramsfer
Competitive Technalogies, Inc. {CTI) M-A.
Research Cotporaticn Technologics [987

TOTAL PATENY MNGCMNT. FIRMS

FY [399 Survey Summary 42

Abtachument E

: Fy 1999 FY 199

FY 1999 FY 1999 Adjurted (*)  Licenses &
Total FY 1999 Totsl US, FY 1999 Grngs Optiens FY 1%5%
Spousored Inventon Patent Licemses & Licenie Yielding FY 1935 FY 1999 FY 199 Start-op
Research  Disclosores  Applications Oiptions [Ncome Liccmue Lepsl Fees  Lepal Fees U Patemis  Companlex
Expenditares Received Filed Executed Received Tacome Expended Helmbursed © lermed Faremed
MA 23 I3 v 53,463,176 73 $i28.287 b1t 3 o
N.A. 426 1) 28 534,159,100 168 MN.A NA 21 1
N.A. 448 44 37 357,662,216 41 512,887 s 1 2

* Reports prior to FY 1998 reflect Gross License Income Received (tee footnose x).

Copyright 2000, The Association of University Technology Managers, Inc.



AUTM Licensiag Swrvey: SELECTED FACTS & FIGURES FOR FISCAL YEAR (FY) 1999

ALL RESPONDENTS:

1.5, UNIVERSITIES |

ELS. HOSPITALS
& RESEARCH INSTITUTES

CANADIAN INSTITUTIONS (U.5,
3}

PATENT MANAGEMENT FIRMS

TOTAL ALL RESPONDENTS

FY 19%% FY 1999

FY 1999 FY 1999 Adjusted {*}  Licetses &

Total FY 1999 Total U5, FY 1999 Gross aptions
Sponsoted Taventiont Patemt  Licemses & License Yielding FY 1999
Research  Disclesures  Applications Cipttons Inceme License Legal Feea
Expesdltures Received Flled Execuied Reteived Income Expended
$23,565,568.063 10,052 7,612 3,295 $541,000,108 6,563 $100,438 R0
2, 110,957,435 1,104 4| 355 $5150.148,745 957 316,360,600
$1,122 387,230 717 345 217 511,524 760 447 34,108,384
NA. 449 44 3T $57,662276 21 5128837
1134 8,802 3914 $362,335889 3308 5121,036,67

$26,798,912,753

-

;

* Reporis prior to FY 1998 reflect Gross License Imcome Received (s2e foatnate x).

FY 1999 Sarvey Sammary 43

FY 1999
Legal Feeg
Reimbursed

542,438,911

§7,131.227

£2.094 266

551,864,404

Attachment E

F¥ 1999

FY 1998 Start-up
LS, Patents  Conipantes
Tzsued Formed
.o 2758

193 17

140 0

24 2

3663 344

Copyrght 2000, The Association of University Technology Managers, Inc.
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COUNCIL ON GOVERNMENTAL RELATIONS
1200 New York Avenue, NJW., Suite 320, Washington, D.C. 20005
(202) 285.6655/(202) 285.6698 (FAX)

June 5, 2001

Dr. Wendy Baldwin

Deputy Director

Extramura! Research
Naticnal Institutes of Health
Building 1, Room 114

2000 Rockville Plke
Bethesdn, Maryland 20882

Drear Dr, Baldwin:

As you requested, we asked COGR member universities that receive substantial funding
from HHS for information about their use of royalty returns from intellectual property. The
results confirm thet relatively few upiversities derive substantial revenues from royalty
returns, They alse confirm thet universities are remvesfing their share of rovelty returns for a
wide variety of research and cducanoml purposes, in furtherance of the objectives of the
Bayh-Dole Act,

Key pn'mts are summarized below, followed by more detailed discussion of the information
and data thet we received.

S@m&}‘_

Institutions reported a wide variety of uses of royalty income. Meost frequent uses
included rescarch and educational cxpenses of graduate students, start-up rescarch
costs for new or junior faculty, seed meney for innovative new projects or initiatives,
computer equipment and laboratory facilities renovation.

A niimiber of universities reported special uses of royalty income including a summer
program for female undergradunte students interested in science careers; a technical
assistance program providing high technology urban planning and architectural
visualization services to inner city communities based on the agricultural extension
service model; and a new iaboratory building to support the dcmmds of 21" century
medical rcs:arch

Al] the institutions shared royalty revenues received with the inventor(s), consistent

“with Bayh-Dole Act requirements. Most institutions also distributed a percentage of

roylties to T.he inventar's depamnent and/or rasearch iaboratory.

For all the universities, the percentage of income recewed from royelties was small as
compared to their totel federal funding or total sponsored research nxpenrhtu.ws For



Dr. Baldwin
Page 2
June 5, 2001

gt least half of the universitics that responded to us, revenues from royalties were low
by almost any standard of comparison. For one university, the overall costs of
operating its technology management office greatly exceeded its gross royalty
revenues. Other responses noted that many universities operate their technology
transfer programs at a loss.

e Unjversity use of royalty retums is complex and diverse. However, our responses
confirm that universities are reinvesting these funds for broad resesarch, education,
and associated infrastructure purposes, &s contemplated by the Bayh-Dole Act.

Background

We asked COGR member universities for information about the formula used by the university
for royelty distribution, the annual university share of royalty income, the uses of royalty income
by the university, and any special programs or projects funded by toyalty revenues, We received
responses from 23 of the top 25 HHS-funded institutions (as identified in the NSF federal
funding data for FY99).

It is important to note that these 23 universities 40 not correspond to the top group of institutions
in terms of income received from licensing of intellectual property. In fact, according to the
aonual licensing survey of the Association of University Technology Manapers, Inc. (AUTM),
some Of them are in the “second 50 in terms of license income received. While some of the
universities that responded to vs rank very high in the AUTM survey, the overall sample is not
biased in terms of the top royalty recejving institutions.

Also of significance is that neither our information nor the AUTM data identify royalty income
specifically from drug-related inventions. A substantiel amount of the royaities received by the
instititions that responded to us may be related to inventions in fields of science and engineering
other than the biomedical areas supported by NIFH, ‘While universities track and report
sponsorship of inventions in accordance with federal requirements, they are not required to
separately identify royalty-income by individual sponsor, nor is such-date reported to AUTM. -

The responses we received with regard to distribution of royalty income by the universities and
the use(s) made of this income ate summarized below.

Distribution Fopmwuta

1. All 23 institutions reported thet they employed a distribution formula for sharing of the
revenves received, consistent with Bayh-Dole Act requirements. The formule varied
among the institutions, and in seme cases was based on a sliding scele depending on the
level of income received. Fowever, in all cases, royalties received from federalty-
supported inventions were shared between the inventor{s) and the institution, as required
by Bayh-Dole. In most cascs, & deduction was made from gross revenues to reimburse
the university’s technology transfer function for direct legal expenses inourred in .


http:royalty.-income.by
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patenting or licensing the subject invention. Net revenoe then was. shared between the
invertor and the university, with the university’s share reinvested for support of research
and education..

2. Most, but not al] of the institutions provided us with the specific percentage share paid to
the inventor. Most typically, the inventor’s share was in the 30-35% range of net income
Teceived.

3. The remaining balance of net income was apportioned to the institution, These revenues
were redistributed for research and educafion purposes and for expenses asseciated with
the university's administration of inventions, consistent with the Bayh-Dole puidelines,
Most institution formulas provided for distribution of a percentage to. the inventor’s -
department and/or research laboratory, and a percentage share to the university. In some
cases, the university ultimately returned all or most of its share to the inventor's school,
departmnent or laboratory. Some public institutions redistributed a portion of their share
to other campuses included in the state university system for research and education
purposes. Finally, some institutions allocated a share for administration of the invention
or technology management function. Practices varied, with some institutions deducting a
portion of gross revenues for this purpose while others allocated a percentage of net.

University Share of Ravalty Income

All 23 institutions provided us with data as to royalty income received. However, the data
was not provided to us in vniform categoxies. Some institutions provided us gross revenues
only, requiring us to estimate the university share based on the distribution formula used by
the institution.

We compared the information provided us with the date ranncd in the annual AUTM
licensing survey. The comparizons presented some difficulties.” Nevertheless, in most cages
we were able to reconcile the numbers reported to us with the AUTM data reasonably well.

We focused on FY99, since that is the most recent year for which comparable AUTM data
are available. It also is the most recent year reported by NSF in its federal funding survey.
(It should be noted that the government fiscal ysar reported by NSF differs from most
university fiscal years as reported to us and reflected in the AUTM data). We estimated the
1otal agpregate university share of royalty income received, with payments to inventors and
direct legal expenses subtracted; we also subtracted expenses for the administration of the
invention or technology mansgement function wheres paid from gross revenues and not

! The ALITM susvey reports gross license income recefved, broken dawn into several different categoties (running
royalties, cashed-In equity, and ather types).  AUTM does not reporn the distributicn of royelty income, In some
cases the distributions reported to us by the institutlons exceeded the gross income reported to AUTM due to
differences in reporting periods (i.e. institutions may distibute in one year income reported to AUTM in & previous
year). To fully understand these differences would require much further analysis and comperisons of aggregate dam
over time, which was beyond the scope of this effort.
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allocated as part of the “university share.” We estimate that for the 23 reporting institutions,
the FY99 aggregate university share was $208,450,000. For the 23 institutions, this averagés
to a little over $9,000,000 per institution. However, only 6 of the 23 reported university
revenue in excess of $9,000,000. If the royalties of these universities are subtracted, the total
royalties for the other 17 universities drops to $54,732,000, with an average share of

$3,220,000. ' '

We compared the revenues received by the 23 institutions with their total Federal obligations
for science and engineering reported in the NSF survey data for FY99. The total Federal
funding wes $6,620,548,000. The university share of royalty revenue was approximately
3.1% of the total Federal funding. As another comparison, toial sponsored research
expenditures in FY99 (AUTM survey data, which corresponds more closely to the
universities” fiscal years) for these institutions (Jess several campuses of the University of
California, which is reported by AUTM at a consolidated system ievel) were $7,260,418,000,
The university royalty share wes approximately 2.6% of total sponsored research
expenditures. These percentages would be even lower if the 6 institutions that received more
than $9M 1o royalties were excluded.

These data should be considerad preliminary estimates in need of considersbly more
refinement. However, they do sugpest thet for most universities, royalty income does not
represent a significars source of revenue in compariscn with Federal fimding or total
sponsored research expenditures. It ts worth noting that even for the University of California
System, which in past years typically has led research universities in terms of royalty income
generated by its technology transfer program, the royalty income is small as compared with
UC research expendinres. In fact, UC's royalty income is approximately 3% of UC research
expenditures, which is comparable to the 2.6% of total sponsored research expenditures noted
above for the non-UC institutions.

At least half the universities in our sample do not appear to be deriving subsiantial revenues
from royalty income by almost any standetd of comparison. For 10 of the institutions the
university share of royalty income in FY99 was below $3M; 2 were in the $3-4M range; and 2
more in the $4-5M range. In fact, one university indicated that the overall costs of operating
its technology management cffice and related legal expenses exceeded its gross revenues by a
factor of 3 in ¥Y99. The Urniversity of California System in their response to us noted,
“_,.althaugh UC is fortunate to have a long established program that has enjoyed considerable
success in shepherding the commercielization of many important technologies, at times many
of the UC campuses operate their technology transfer programs at a loss.” The latter point
was reflected in other institution responaes as well,

Where universities are deriving more substantial income from their share of royalties, that
success often tends to be associated with one particular invention, Also, there appear o be
substantial annual fuctuations in income teceived. We chose to present FY99 data for the
reasons indicated above. We also received data for FY00 from most of the institutions.
While some instittions reported considerably higher revenues in FY00, for others the
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opposite wag the case. One institution reported a court setilement in FYOD which quadrupled
its gross income from each of the previous two years. One-time occurrences of this sort can
result in very large perturbations in the numbers. For these and the other reasons indicated
above, this data needs to be approached with caution. Returns of royalties to universities are
neither constant nor predictable. :

Uses of Royalty Income

Institutions reporied a wide variety of uses of royalty income. At the department {evel these
uses tend to cluster in several areas. Those mentioned most frequently are graduete student
research-related expenses (e.g. travel), start-up research costs for new or_junior faculty,
computer equipment and laboratory facilities renovation. Other uses mentioned in more than
one response were puest speakers or visiting scholars, postdoctoral rescarch expenses and
incentives for faculty retention. -

No institation that responded to us appears to systernatically track use of royalty retums at
the department or laboratory level. Thus we received no information as to the amounts
associgted with any particular use. Institutions tend to track vse of the unjversity share to a
greatcr extent. However, in many cases a significant amount of the umiversity share is
redistributed to the school or department level, so information as to the end use of such
revenues also is Jacking. - :

A number of institutions menticned use of ali or part of the university share of royalty retumns
for intramural reseacch competition. Often & special fund is established for this purpose.
These are referred to by a variety of names: “Royalty Research Fund,” “Science
Development Fund,” “University Enrichment Fund,” “University Ressarch Foundation or
Endowment,” “Research Incentive Fund,” ete. They tend to be geared to support expenses
such as start-up costs for new science faculty, seed money for innovative new projects or
initiatives, and research expenses for graduate students and postdocs. A number of these
funds alsc provide for graduate fellowship support. With one exception, we did not receive a
specific accounting of these particular uses.

University use of royalty returns clearly is complex and diverse. However, from the
responses we réceived, there seems little doubt that universities are reinvesting these funds in
a broad variety of research and educational activities, as contemplated by Bayh-Dole,

? The exception is the Wisconsin Alumnni Research Foundation (WARF), perhaps the Jongest-gstablished of these
funds. WARF publishes annual reports that provide detalled information on WARF expendinires, both each year
and over time, However, a substantial portion of WARF distributions invelve non-royalty income (2ndowment,
etc.); the dlstribution of royalty income is not broken down separately,
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Special 1]ses

A number of institutions reported using royalty income for special programs or initigtives.
An example i3 a department at Vanderbilt University which used some of its royalty money
to help support & program called “Women in Science;” 2 summer program for 4-5 female
non-Yanderbilt undergraduate students interested in science carsers, The students were
placed in university Jabs and mentored for the summer, The royaity money helped to pay for
their housing on campus during this time since few were able to come without some
assistance. Celumbia University reported s number of special uses of royalty income. These
include the Columbia Earth Institute, which seeks to link Colwmbis’s research and
educatjonal activities relating to the complex systemg of Earth and the wgent need for human
action designed to maintain Earth’s sustaipability, with the activities of like-minded
knowledge institutions outside the University; the Digital Media and Information Technology
program which comprises a range of sctivities designed to prepare Columbia to be & pational
leader in the intzractive future; and the Urban Technical Assistance Program, which provides
high-technology wban planning and architectural visualization services to meighborhood
communities in New York City modeled on the agricultural extension programs of the public
land-grant universitics. Finally, Yale University has started construction of a new laboratory
building to support the demands of 21" century medieal research, which has been financed in
part by royalty income. The new building will furnish six floors of laboratories for disease
otiented research, as well as core research resources and teaching facilities, e.g, a transgenic
mouse facility capeble of housing up to 74,000 mice, and a new MRI Center. Nine research
programs are slated to move into the new building.

Copclusions

There are many limitations to this data, s noted ebove. It also is important to reiterate that
universities are not required to tack royalty revenues associated with specific research
sponsots. We did not receive any overall data on the share of royalty income associated
specifically with NIH-funded inventions. One institution in our sample that has wracked NIH-
funded Invention royalties Is the University of California. In FY99 only 33% of the royalties
received by the University of California were derived from inventions associated with NIH-
funded research. Our information otherwise does not indicate what pereentage of royalties
. teceived by a university may. be related to NIH suppert in biomedical areas. In some cases
- this may represent a substantial portion of revemues; in others the royalties may be more
related to information technology or inventions in other fislds of science or engineering.?
The deta also do not break out inventions related to support from federal vs. non-faderal
SPONSOTS.

* At one time AUTM did report the proportion of royalties paid for “life sciences™ v, “physical sciences.” For
wniversities the life sclences percentage was in the 80% range. However, the AUTM survey no Jonger breaks down
license incoms by scientific disciplines, apparently at 1east in part because of difficulties experienced by Institutions
in breaking down inceme data this way. Llcensing income associared with the life sciznces of courss is not

necessarily related to NTH funding, and could srise from inventions funded totally or fu part by industry sponsors.
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It also is importamt 10 recognize that inventions typically represent the culmination of
research conducted cver many years, often with the support of multiple sponsors. The
primary mission of universities is knowledge, rather than product, creation. For these
reasons, it 18 inherently problematic to atiempt to relate specific federal agency investments
in university research to returns resulting from that investiment in the form of royalties paid
on inventions that usually are developed many years later,

Despite the limitations, we believe our data represent reasonable estimates, and that further
refinements are unlikely to result in order of magnitude differences. Clearly some
universities do much better than others in terms of royalty revenues. For these institutions in

_ particular, we helieve our information confirms. that the_incentives provided by Bayh-Dole.
are working in the manner intended. Universities are commercializing technology developed
with federal support and teinvesting the royalty retums in the research and education
entetprise. However, both our information and the AUTM data confiem that relatively few
universities are deriving substantial revenues from royalties, The information should help
dispel the notion of “windfall profits” being reaped by most universities.

Please let us know if you have questions or would like to discuss any of this information
further.

Sincerely,

/é#&m:.... "Po.ists

Katharina Phillips
President

Cec: Dr. Maria Freire
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A-3.1

United States Public Health Service
Technology Transfer Manual
Chapter No. 200

PHS Patent Policy

A. PURPOSE

This Manual Chapter sets forth policy for the initiation and prosecution of patents
on technplogies developed in Public Health Service (PHS) laboratories,

B, BACKGROUND

The primary mission of PHS research laboratories is to acquire new knowledge
through the conduct and support of btomedical research to improve the health of
the American people. I[n 1986, Federal laboratories, including PHS research
laboratories at the National Institutes of Health (NIH), Food and Drug
Administration (FDA), and Centers for Disease Control and Prevention (CDC)
were given a statutory ‘mandate to ensure that new technologies developed in those
laboratories are transferred to the private sector and commercialized in an
expeditious and efficient manner. PHS is cognizant of its role in protecting the
public interest as NIH, FDA, and CDC technologies are transferred.

Realization of the considerable anticipated health benefits inherent in PHS
conducted and supported biomedical research will depend in jarge part on the
ability and willingness of private sector technology transfer partners to
commercialize new technologies. For potential preventive, diagnostic, and
therapeutic products, that willingness almost invariably hinges on the existence of
patent protection in the United States and foreign countries for the technology in
question,

The United States Patent and Trademark Office (PTO) and courts with jurisdiction
over patent matters are the only entities that can make a definitive determination in

~ the United States of the patentability of biomedical research discoveries, including
human genetic material. Foreign countries similarly determine the scope and
subject matter of patent protection within their boundaries. These determinations
require a careful analysis of the particular facts and circumstances of each patent
application.

FHE Tachnology Tranafer Policy Board
FHE Patent policy
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Whether or not to file for patent protection on a given technology is a policy
decision made at the diseretion of the agency in which a Federal emplovee inventor
works, Accordingly, the PHS has established the following policy to guide its
agencies in the pursuit and maintenance of U.S, and foreign patent protection for
PHS-owned biomedical technology.

C. POLICY

The PHS will seek patent protection on biomedical technologies only when a
patent facilitates availability of the technology to the public for preventive,
diagnostic, therapeutic, or research use, or other commercial use. Generally, a
patent is necessary to facilitate and attract investment by commercial partners
for further research and commercial development of the technology, such as
where the utility of the patentable subject matter is as a potential preventive,
diagnostic, or therapeutic product. However, a patent also might be necessary
to encourage a commercial partner to make available for research use
imporiant materials or products.

Patent protection generally will not be sought by the PHS where further
research and development is not necessary to realize the rechnology’s primary
use and future therapeutic, diagnostic, or preventive uses are not reasonably
anticipated. For example, PHS generally will not seek patent protection for
comenetcially valuable research tools (knock-out mice, receptors, cell lines) for
the sole purpose of excluding others from using the patentable subject matter
without a license. Such materials can be licensed under biological materials
licenses or distributed to the research community without further compensation.

PHS generally will not seek patent protection on a technology unless the
commercial or public health value of the technology warrants the expenditure
of funds for patenting. If PHS determines that a technology is patentable, but
declines to seck patent protection due to low public health or commercial
priority, waiver of patent rights to the emplovee-inventor of the technology may
be appropriate and may be considered 1n accordance with applicable policies
and procedures.

When commercialization and technology transfer can best be accomplished
without patent protection, such protection will not be sought. For example,
some technologies may be commercialized through non-patent licensing, and
some technologies are transferred to the private sector most expeditiously
through publication. For those best transferred through publication, patenting
and licensing are unnecessary and could inhibit broad dissemination and

FHE Technolegy Transfer PoOlizy Zoard
FHE Fatent Policy
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application of the technology. Methods of performing surgical procedures, for
example, could fall within this category.

®  With regard to the patenting of research resulis arising under a Cooperative
Research and Development Agreement {CRADA), PHS will evalvate whether
to file for patent protection in accordance with these principles, to the extent
consistent with the terms of the CRADA and the collaborative relationship.

e In accordance with a longstanding tradition of scientific freedom, PHS research
results are published freely. Publication of research is not to be significantly
delayed for the purpose of either filing patent applications on patentable
subject matter, or conducting further research to develop patentable subject
matter.

® With regard to the patenting of research results which are in early stages of
development, PHS will file for patent protection only on research that has a
practical utility or a reasonable expectation of future practical ucility. Practical
utility for this purpose is based on the reasonable expectation of at least one
commercial or public health use that is directly and specifically related to the
research results in question. For example, the practical utility of a cDNA
sequence is determined according to whether a potential use is directly a
consequence of the particular sequence, not a use common to all DNA,

e Once initiated, prosecution of patent applications and maintenance of issued
patents will continue only as long as there exists a reasonable expectation of
transferring the patent rights to a commercial partner through licensing,

& PHS will enforce and defend its patents, where appropriate, either through its
own resources, by granting its licensees the right of enforcement and defense as
provided by 35 U.85.C.207 (a)(2}, or by referring the matter directly to the
Department of Justice. In any case, no litigation may be undertaken in the
Federal Court system without approval of the Department of Justice,

E. EFFECTIVE DATE

The policies and procedures set forth in this Manual Chapter are effective
immediately.

F. ADDITIONAL INFORMATION

Questions about this Manual Chapter may be directed tc Ms. Barbara McGarey,
Deputy Director, Office of Technolegy Transfer, on (301} 496-7057.

PHS Technolegy Transfer Policy Board
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A-3.2

- United States Public Health Service
Technology Transfer Manual
Chapter No. 300

PHS Licensing Policy

PURPOSE

This Manual Chapter sets forih the policy for licensing technologies developed in
Public Health Service (PHS) laboratories.-

BACKGROUND

The primary mission of PHS research laboratoties is to acquire hew knowledge
through the conduct and support of biomedical research to improve the health o¢f the
American people. In 1986, Federal laboratories, including PHS research laboratories
at the National Institutes of Health (NTH), Food and Drug Administration (FDA),
and Centers for Disease Control and Prevention (CDC) were given a statutory
mandate to ensure that new technologies developed in those laboratories are
transferred to the private sector and commercialized in an expeditious and efficient

. manner. PHS is cognizant of its role in protecting the public interest as NIH, FDA,

and CDC technologies are transferred.

Realization of the considerable anticipated health benefits inherent in PHS conducted
and supported biomedical research will depend in large part on the ability and

‘willingness of private sector technology transfer partners to commercialize new

technologies. For potential preventive, diagnostic, and. therapeutic products, that
willingness almost invariably hinges on the existence of patent protection in the
United States and foreign countries for the technology in question.

. POLICY

PHS generally seeks to patent and license biomedical technologies when a patent wiil
facilitate and attract investment by commercial partners for further research and
commercial development of the technoiogy. This is critical where the utility of the
patentable subject matter is as a potential preventive, diagnostic, or therapeutic
product. Hewever, it also could occur when a patent Is necessary to encourage a
commercial partner to keep important materfals or products available for research
uge.

#HS Tachnology Transfer Policy Zoard
PHS Licensing Falicy
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Patent protection generally is not sought by PHS where further research and
development is not necessary to realize the technology's primary use and future
therapeutic, diagnostic, or preventive uses are not reasonably anticipated. For
example, PHS generally will not seek patent protection for research tools, such as
transgenic mice, receptors, or cell lines. Such materials can be licensed effectively in
the absence of patent protection, under royalty-bearing biological materials licenses,
or distributed to the research commurity through nonroyalty-bearing material transfer
agreements, For research tools, the public interest is served primarily by ensuring
that the tool is widely available to both academic and commercial scientists to
advance further scientific discovery. Secondarily, a financial return to the public is
obtained through royalties on the rare research tool that has significant commercial
value.

In addition, when commercialization and technology transfer can best he
accomplished without patent protection, Such protection will not be sought. For
example, some technologies may be transferred to the private sector most
expeditiously through publication. For such technologies, patenting and licensing are
unnecessary and could inhibit broad dissemination and application of the technology.
Methods of performing surgical procedures, for exampie, could fall within this
category.

In contrast, for technclogies with potential preventive, diagnostic, or therapeutic uses,
where some 1ype of exclusivity (and therefore patent protection) is necessary for
product development, licensing of the patent rights is the primary vehicle for
transferring the technology to commercial partners. Due to the importance of
effective patent licensing to the development and availability of new products arising
from PHS technology, the PHS licensing program is governed by the following
principles in marketing, negotiating, executing, and monitoring licenses to PHS
patents:

e PHS seeks to ensure development of each technology for the broadest possible
applications, optimizing the number of products developed from PHS technology.
This 1s accomplished first and foremost through diligent assertion of inventorship
(and thus ownership) rights to PHS technologies in accordance with current patent
law. Second, PHS policy is to retain those ownership rights for transfer to the
private sector through licensing instead of assignment. This strategy allows PHS to
engage in Jicensing negotiations which ensure the broadest and most expeditious
development of new products. Assignment of rights te the commercialization
partner would inhibit the ability of PHS to have 2 meaningful role in monitoring
and ensuring the development of the technology.

PHE Technclogy Transfer Policy Board
PES Licensing Policy
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® PHS seeks to ensure that a licensee obtains the appropriate scope of rights
necessary to develop a potential application of the technology. This ensures that as
many companies as possible can obtain commercial development rights, resulting in
the concurrent development of many potential applications. This is accomplished
through:

--Negotiating non-exclusive or co-exclusijve licenses whenever possible. This allows
more than one company to develop products using a particular technology, products
which may ultimately compete with each other in the marketplace. PHS recognizes
that companies typically need an exclusive market position to offset the risk, time,
and expense of developing biomedical diagnostic or therapeutic products, however,
companies do not necessarily need 10 achieve that position by exclusively licensing
a government technology used to develop that product. Insiead, they frequently are
able 1o add their own proprietary technologies to the technclogy licensed from the
government to ultimately achieve some level of vnigueness and exclusivity for the
final product.

--Negotiating and awarding exclusive licenses for specific indications or fields of
use, based on the license applicant’s commercial development ability at the time of
application, This prevents one company from tying up license rights to applications
that could be concurrently developed by another company.

--Negotiating provisions for mandatory sublicensing by exclusive licensees,
particularly where a broad exclusive license is granted, as under a CRADA.
CRADA exclusive licenses are granted to patents arising under the CRADA based
on the scope of the CRADA research. The research, and therefore the patents,
can be broad. Because CRADA partners obtain options to exclusive licenses at the
onset of the CRADA, it is usually not appropriate to narrow the field of use to
such licenses beyond the original scope of the CRADA research. Thus, PHS
requires exclusive licensees to grant sublicenses to broaden the development
possibilities when necessary for the public health.

—-Negotiating requirements for continuing availability of the technology for further
research.  Although @ lechnology has been licensed for commercial development,
PHS seeks to maintain the availability of that technology for further research uses
only by non-profit and for-profit entities, This advances science and stimulates
further commercial deveiopment.

o PHS seeks to ensure that commercial partners expeditiously develop the licensed
technology. This is accomplished through:

. PHS Teshnolagy Transfer Pelicy Board
PHS Licensing Policy
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--granting license rights only to fields of use for which the company has submitted
an acceptable commercial development plan to bring the technology to practical
application. PHS typically does not grant license rights to venture capitalists,
brokers, or other entities that are not in a position to develop the technology
directly,

--negotiating specific commercial development milestones and benchmarks with
proposed licenszes so that development can be assessed and monitored:

--négotiating license execution fees, minimum annual royaity payments, milestone
payments, and reimbursement of patent expenses in addition to earned rovalty
payments, Requiring a company to pay royalties "out of pocket" to acquire and
keep the technology ensures that a company is committed to developing the
technology and has not licensed the technology merely for competitive advantage.

® PHS seeks to ensure that technologies commercialized under PHS licenses are
brought to practical application, offered and maintained for sale, and made
reasonably accessible to the public. PHS enhances public access to the benefits of
its technology by fostering the development of competing products for the same or
similar applications. For example, PHS currently has several CRADAs and licenses
which combine the significant expertise of its scientists with the knowledge and
resources of different private partners for the development of 1wo types of therapy
{gene therapy and recombinant enzyme replacement therapy) for an inherited
disease. The only therapy currently on the market fc treat this disease is an
expensive enzyme replacement regimen derived from placental tissue.

# PHS seeks to obtain a fair financial return on the public's research investment
through pegotiating royalty-bearing htenses and obtaining payment of patent
expenses from licensees.

o PHS seeks to negotiate and obtain public benefits from licensees thar are
appropriate and consistent with expeditious commercial development and
accessibility of the technology.

e PHS monitors the performance of PHS licensees and ensures that its licensed
technology is fully developed, through the medification or wermination of a license
in the event that a licensee is unable to fully develop the rights granted. Modifying
an exclusive license to a non-exclusive one, or narrowing the fields of use, allows
PHS to license the technology to other companies for further development and
sale. This is accomplished through:

FHE Technelogy Transfer Policy Besrd
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--Negotiating specific grounds for modification or termination of the license. The
PHS model exclusive license specifies nine grounds, including failure to meet

commercialization benchmarks, failure to keep the licensed technology reasonably
accessible to the public, and failure to reasonably meet unmet health care needs.

--Monitoring the commercial development activities of the licensees to determine
compliance with the terms of the license agreement.

--Initiating administrative action to modify or terminate license rights where
necessary.

E. EFFECTIVE DATE

The policies and procedures set forth in this Manual Chapter are effective
immediately.

F. ADDITIONAL INFORMATION

Questions about this Manual Chapter may be directed 10 Ms, Barbara McGarey,
Deputy Director, Office of Technology Transfer, on (301) 496-7057.
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A-3.3

NIH Technology Transfer Mission Statement

The Department of Health and Human Services (DHHS) has designated the Naticnal Institutes of
Health (NIH) as the lead agency for technology transfer for the Public Health Service (PHS).
Within the NTH, the Office of Technology Transfer (OTT) has primary responsibility for
technology transfer. This Office evaluates, protects, monitors, and manages the NIH invention
portfolio to carry out the mandates of the Federal Technology Transfer Act of 1986, This is
largely accomplished through overseeing patent prosecution, negotiating and monitoring
licensing agreements, and providing oversight and central policy review of Cooperative Research
and Development Agreements. OTT also manages the patent and licensing activities for the
Food and Drug Administration (FDA). OTT is responsible for the central development and
implementation of technology transfer policies for three research components of the PHS—NIH,
FDA, and the Centers for Disease Control and Prevention.

To the extent that current law permits, NIH has made deliberate efforts 1o return benefit to the
taxpayers who support its research. NTH has developed and implemented a number of licensing
strategies that balance new product development with appropriate market competition:

1. NIH negotiates non-exclusive or co-exclusive licenses whenever possible, so that more
than one company can develop products in competition with one another. . In FY 2000, 84
percent of all commercial development licenses executed by the NIH were non-exclusive; these
represent the majority of diagnostic and research tool technologies in the NTH portfolio. The
remaining 16 percent that were exclusive represent a majority of the therapeutic and vaceine
technologies in the NIH portfolio.

2. NIH negotiates exclusive licenses for specific indications or fields of use, based on the
license applicant’s commercial development ability at the time of application. This prevents one
company from tying up license rights to applications that couid be concurrently developed by
another company. :

3. NIH negotiates requirements for continuing availability of the technology for further
research. In this way, technologies that are licensed remain accessible to research personne! to
advance science and stimulate further commercial development.

4. Al NIH licenses can be terminated for failure to comply with the terms of the license, and

NIH negotiates specific commercial development milestones and benchmarks with licensees so
that development can be assessed and monitored.
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3. NIH does not seek patent protection on a technology for which lurther research and
devclopment is not necessary to realize the technology’s primary use. The NIH will seek patent
protection for therapeutic, diagnostic or preventive uses and when a technology requires further
research and development to bring a technelogy 1o practical application.

6. Where a broad exclusive license is granted, NIH negotiates provisions for mandatory
sublicensing by exclusive licensees to broaden the development possibilitics when necessary for
the public health. Some exclusive licenses emanate from Cooperative Research and
Development Agreements (CRADA). By law, CRADA partners can obtain an exclusive license
to technology developed under a CRADA.

7. NIH includes public benefit provisions in its license agreement, when appropriate, such as
a requirement that the drug developer provide a specified amount of the product, if ane is
commercialized, to indigent populations, or that the company establish a website to provide
information on the disease {or which the drug is being developed.
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List of Groups Consulted

The Council on Govemmental Relations (COGR) - an association that develops policies
and practices for administering federally sponscred research and training in universities,

The Association of University Technology Managers (AUTM) - an organization
representing the technology managers and business executives in universities, research
institutions, teaching hospitals, companies and federal agencies.

The Pharmaceutical Research and Manufacturers of America (PhRMA) — an organization
that represents the country's leading research-based pharmaceutical and biotechnology
companies,

Biotechnology Industry Organization {BIQ) — an organization that represents the
biotechnology industry.

The Association of American Medical Colleges {AAMC) - a non-profit association
founded to work for reform in medical education. The Association now comprises
medical schools, academic and professional societies, and the nation's medical students
and residents,

. The Association of American Unijversities (AAU) — an organjzation founded to advance
the international standing of U.S, research universities, and representing sixty-three North
American public and private universities.
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Interagency Edison: A Common Electronic Way to Meet Statutory
Reporting Requirements Across The Government

A Business Case for the Edison System

Passage of the Bayh-Dole Act in 1980 resulted in statutory regulations that mandate reporting
by award recipients of all inventions and patents derived through federal funding agreements:
grants, cooperative agreements, and contracts. Every year, NIH-sponsored research yields
thousands of inventions, such as biclogical agents, new drugs, laboratory equipment, and
scientific processes. Some grantee/contractor organizations may have a single invention to
report In a year, while others, such as large research universities, may have several hundred
each year. The need to accurately receive and track reports for such subject inventions was
emphasized in a Congressional inquiry held in August, 1994, Observations by Congress were
followed by a repert from the Office of Inspector General, DHHS issued that year, entitled,
“NIH Oversight of Extramural Ressarch Inventions.” The report recommended & timely and
decisive move 1o redefine the leve!l of respongibility on the part of NIH for overseeing
grantee/contractor compliance with Federal regulations concerning invention reporting and
utilization. In response to the Inspector General’s recommendations, the NIH Office of Policy
for Extramural Research Administration moved to provide grantee/contractor organizations
with a more accessible and efficient mechanism for submiiting and tracking information about
inventions and patemts derived from NIH support.

The mechanism chosen 1o meet this need was unveiled in 1995 as "Edison", an interactive
Wekb site for reporting, monitoring, and tracking inventions derived from federally-funded
research, Specifically, Edison is a relational database system from which either
representatives of extramural grantee/contractor organizations or federal agency staff can
create, access, and modify records in a common file, Submission and monitoring of
information in the Edison system permits grantee/contracior organizations to comply
electronically with mandated invention reporting requirements.

Edison System Technology and Adoption by the Extramural Community

When introduced, Edison was one of the first innovative government systems 10 use
interactive web technology to support the exchange of confidential information, Its use of the
Internet as a platform avoided compatibility obstacles inherent in proprietary software design,
and also provided accetsibilit}' for diverse populations of grantee/contractor institutions that
include start-up companies with single users via public Internet prc-wders as well as research
institutions and for-profit corporate contractors,

As a system responsible for the submission and tracking of invention and patent information,
confidentiality was a critical element in Edison's design. Institutions are required to register,
and individual user accounts provide for authenticated sessions. Use of either of the most



papular Internet browsers, Netscape Navigator™ or Microsoft Internet Exploret™, ensures
that information being transmitted remains confidential by the use of encryption technology.
Unauthorized access o secondary screens in the Edison system is prevented by session-
specific transient internal passwords that are comptietely transpatent to the user.

From its introduction, grantee/contractor orgenizations have increasingly opted to use the
Edison system. By the beginning of 2001, nearly 300 institutions have registered to use
Edison. Given the fact that only a fraction of the approximately 2,000 grantee/contractor
institutions ever develop inventive technologies from their research, projections suggest that
the institutions now using Edison constitute more than 90 percent of prospective routine users.

Interagency Edison — A Government-Wide Invention Reporting System

Statutory regulations require the reporting of inventions derived through funding agreements
with any federal agency. The desire to achieve a uniform reporting system throughout
government suggested the use of the Edison system as & common gateway whereby
grantee/contractors could submit reports to any agency through a single site.

In 1997, this vision was first realized through the addition of the National Science Foundation
{NSF} to the Edison system. A separate database was established and, by simply identifying
either NTH or NSF as the source of funding for inventive technologies, ali reported
information was routed into the appropriate database. With this expansien, the system
renamed “Interagency Edison”, and a high level Internet domain name, http://iedison.gov,
was granted by the General Services Administration, This single gateway concept has been
well received by the NIH and NSF grantee/contractor community as has now been adopted by
14 federal agencies whose grantees/contractors develop inventive technologies. NIH
continues to suppott maintenance and operaticns of the everall systemn without chacge to the
other agencies.

Interagency Edison has now become the model for a similar distributed computing approach
that is being pursued for electronic grants administration across the federal government in the
“Federal Commons” initiative. The unqualified success of the Interagency Edison system has
been demonstrated through its enthusiastic support by grantee/contractors and federal
agencies. Use of the system has been estimated to reduce as many as 15 cycles of paper
correspondence to an almest completely electronic business process, while setting a standard
for meeting government-wide requirements through a single site. In recognition of meeting
these objectives, the Edison system was recognized as a semi-finalist for the National
Information Inftastructure Awards in 1996, and the design team received a prestigious Golden
Hammer Award from Vice President Gore’s National Performance Review in 1997,


http:http://iedison.gov
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LIST OF THERAPEUTIC DRUGS
# HAME LS SALES EHEMICAL COMRANY USE APP_DATE
_{. | PRILOSEC 4,153 480 Qmegrazole Astrazeneca Ple, ylcers 02/14/88 |
8 LIFITOR 2,997,636 Atoryvastin calgium warner Lambert & Hypercholesterolamia 12/17/95
Pfizer Ing,

g PROZAC | 2,567,168 Flugxeting hydrociorlde Eli Lilly & Co. Lepression 13/29/87
i FREVACID 2,260,648 Lansoprazole Tap Holdings Inc. Uicers 05716795 |
£ Z0CCOR 22858527  Elmvastatin I Marck & Cao. Hypereholesterolamla 12/23/91
& EPOGEN 1,834,434 Epoetin alfa Amgen Inc, Anem|a B6/01/89
7 ZOLOFT 1,735,380 Sertalle hydrocioriae Pfizer Inc, Bepression 12/30/91
il CLARITIN _ | 1,634,363 Lorgtadine ccherlng-Plough Corg. Alerglc rhinltis 04/12/93
9 PAXIL - 1,513,677 Farpxetine hydroclorite SmithKline Bgecham Flc. Depresslon 12728792

10 | 2YPREXA 1,491,700 Dianzapine E|l Uiy & Co. Schilzephrenis 09/30/96 |
11 | NORVABC 1,480,924 Amladizine besylaie Pfizer Ing, Hypertenston 7731192
1z | CELEBREX 1,416,229 Calecaxib Pharmacla Cerp, & Pfizer Os’t:.::-arthrltls & rheumatsid 12/31/98
Ing. arthr|tis
13 | GLUCCPHAGE 1,316,193 Metfermin Fyaracioride Bristol-Myers Squibb Ca. Typa 2 clabetes 12/29494
14 | PROCRIT 1,260,499 Epoatin alfa | Jennson & Johnson Anemia 12/51/90
15 | PRAVACHOL 1,178.812 T Pravastabin sodlum | Brstol-Mysrs Squfbid Co. Hypercholesterolemls 10/31/91
16 | AUGMENTIN 1.162,217 Amoxifl:lllln b clavulante SmithKline Baecham Fle. Bacterial infecklons {16/06/84
potassium
17 | FREMARIN 1,080,221 Conjugated estrogans Amerlcan Homeg Products Vasemator symptoms 1942
1 Corp. assoclated with menopause
16 | RISFERDAL . 1,034,431 | Rigpetidone . Johnson & Johnson Sehizophrenia 12/29/93
19 | NEUPDGEN 931,462 | Figrastim Amgen Inc, Neutropeniz 02/21/91
(SORBITOL) :
20 | IMITREX 946,531 Sumatniptan sucdngte Glaxe Welicome Flc, Migraine 12/28/92 |
Z1 | €IPRD 930,261 Clprofioxadn hydrogl oride Bayer AG Becterlal Infections 10/22/87
22 | YASQTEC 852,012 Enalaftl maleate | Merck & Co. Hypertension 13/24/85
23 | NEURONTIN a51 351 Gahapentin Warner-Lambert Co. Epliepsy 12420/93
24 | TAXOL 846,487 Paciitaxel Bristol-Myers Souibb Co. Owarlan cancer & AIDS-related | 12/29/92
i SEMI-SYN Kpposl's sarcomg
"5 | REZULIN 772723 | Troglitazone Warner-Lambert Co. & Type 2 diabates ] 01729737
Sankyo Parke Davis
A6 | DEPAKOTE 746,796 Bivalproex sodlum Abbaclt Labgoratories BllpoleFr disorder, selyures, & l 03/10/83
migraine
27 | CARDIZEM CO 732,396 DilEazem hytfrocloride Avertls SA Anglna 1 11/05/83 |
28 | ZESTRIL 724,059 LisinopH| AstraZeneca Plc, Hygertensicn 1330487
39 | PEPCID 719,949 Famotldine Merck & Co. Ulcers 10/15/86
3t | ZITHROMAX 712,605 Azlthromyein Ffizer Inc, Bacterial Infections 11/04/91
2-PAK
31 | BIAXIN £93,578 Clarlthramycln Abbaott Labaratorles Bacterlal infections 10/31/91
32 | FOSAMAY £71 466 Alendranate sadium Merck & Co. Ostecporosis 13/79/85
33 | VIAGRA 666 695 Sildenafll citrate Ffizer Inc. | Erectlle gvsfunction 13727798
34 | PROCARDIA 426,492 Mifed|ping Fiizer Inz, Hyperension & sngina 09/05/B9
ag | AMEIEM 613,503 Zolplgern tartrate Searle Chronic Insomnlg_ 12/16/92
3% | PREMPRO - B10,189 Canjugeted estrogens Amerlcan Home Praducts Vasomotor symploms 1842
Corp. assiclated with mengpause
37 | OXYCONTIN | 602,605 Oxycodene hyarecforide Purdue Fharma LF Pain rellaver 12/12/95
38 | BUSPFAR 551 E8% Busplrone hydroclor|de Brlstol-Myers Squibl Co Arxlety disarders (0720108
39 | WELLBUTRIN 583,343 Bupropion hvdroglgride Glaxt Wellcama Pic, DEeprassion 10/04/96
40 | ZYRTEC 580,245 | Cetinizlne hydrocloride Pfizer Inc, Altergic rhinitis & chronic 12/08795
Idiopathic urticaria :
41 ) PRCPULSID 558,172 Cisapride Johnson & Johnson Gastraesophageal reflux "E’,rzg,rg:s
gisease
42 | ROCEPHIN 556,707 Sterlle cefirlaxane spdlum F. Ho¥fman-La Roche Lid. Eacterlal Infechions 12/71/84
43 | ALLEGRA 553,099 Fexgfenadine hvdrocloride | Aventls S4 Altergic rhinltls 07/25/96
44 | REBETRDN 547,79% Ribavirlin & Interferon alfa- | Schering-Fleugh Com. Hepatitis C 07/03198
b recombinang
45 | HYTRIN 540,693 Terazosin hydrocloride Abbott Laperatories Benlgn prostatic fypertrophy 0B/07/87
end hypertenslon
45 | LEVAQUIN 533,554 Levofloxacin Johmaon Rw Bacteral Infections 12/20/98
47 | 2GFRAN 532,752 | Ongansetron hydrocloride | Glaxg Welicorne Pic. Nzugea and vomiting 01704791
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Conpressionl Directive to NIH for “Return on Investment”

The conference repott to approprialions Jegislation funding the Nalignal Institutes of
Health and other agencics in 'Y 2001 contained the follewing language:

The conferecs have been made aware of the public interest in securing an
appropriote retuzn on the NIH inveslment in basic research. The conferees are
also aware of the mounting concem over the cost to patients of therapeutic drugs,
By July 2001, based on a lisl of such therapeutic drugs which are FDA approved,
lave rcached $500,000,000 per year in sales in (he United States, and have
reecived NIH ﬁ.mdmg, NIH wi)l prepare a plan to cnsure that taxpayers’ interests
aro protected,!

Thie lanpuage reflects a complomlse to an amendment introduced by Sen. Ron Wyden
(D-Ovegon) on June 23, 2000% and proposals by Sen. Paul Wellstone (D-Minn.) end R.cp
Bernie Sanders (I-Veormont) relating to “reasonable pricing” of pharmaceuticals, NIH is
cxpected lo complete its direstive in July, .

According to the NIH Office of Technology Transler, 47 FDA-approved thorapeutic
drugs nnder palent currently generate U.S, sales of more than $500 million annually, In
discussions with Conpress, the NIH has agreed t¢o drafl a plan that focuses on the “return
on investment” of public funding supporting drug development,

Nili- I'undu.l research hag generated thousands of patents held by universitics and other
institutions,” ()uIy one of the 47 FDA-approved drugs identificd as goncrating $500
million or more in sales has been determined by RiH to be derived dircetly from a patent
pencrated by NIH-funded research, Although several more “blockbuster” drugs from,
patents issued on NIH-spenscred research may soon become available, the apency is
eurrently developing its plan on the basis of the single major-selling drug developed from
auniversity-held patent. The specifics of the NIH plan under dovelopment arc as yot
unccriain.

Background: Sen, Wyden's otiginal amendment proposed fo require, “'as a condition of
keegiving u prant ot contract from the National Instiumes of Health,” assurance from an.
ascademic institution or other entily 1o transfor to the NTH dircctor a percentage of funds
mado available from licenses or sales 6 a broad ranpe of pharmaceuticals. Assumedly,

Report H06-1033, Conlerenca Report to sccompany H.R., 4577, Making Grwibis Consolidated and
T‘Lm.-rgu.nr.y Supplemental Appropriztiona for TlSCIﬂ Year 200). December 15, 2000,

< YSeq Appendix 1, uitached.
* Sve NI Office of Technology Vransfer und “Bdisan® database, hetpiiwww. mdu:on Lov/,


http:h~:l/www.icdi~cn.gov

the requirement wus presented as a “pay-back™ for the original NIH research pgrant or
contract awards, The threshold of $500 million in annual sales applied to “any
pharmaceutical, phatmaceutical compound or drug delivery mechanism (including
biologics and vaceines) approved by the Foed and Drug Administration” resulting from
an award,

The Conference Repori language iz the latest in a series of Congressional actions
1ouching on concerns about the price of pharmaceuticals derived in part from publicly
fundetl rescarch. An carlier initintive, the reasonable pricing clause, focused direetly upon
industry partnerships under NIB Cooperative Research and Development Agreements
{(CRADAS). Inthe 1990s, expressions of interest from industry in NIH CRADAs
plunged following infroduction of the reasonable pricing clause, and the clause was
subsequently rescinded.

The sentiments rellected in the conference report were arliculaled by the new chair of the
subcommitice oversecing NiH appropriations:

The Senate Labor/HHS appropriations subcommittee [May 23, 200t ] held a
hearing on the NTH budget. During the session, ranking member (and soon to be
chairman) Tom Harkin (D-IA) asked aboul the support NTH had provided for
rescarch on a new snti-leukemia drug, Glesvec, which the Food and Drug
Administration approved two weeks ago. Natlonal Cancer Institute director Rick
K.lausner responded that NTH had made prants totaling $4 million for specific
work on the drug, and fhat much of the underlying research--which went back
decades--had also been supported hy NIH. Harkin responded that the ceost of this
driig {o consumers was $2,000 to $3,000 a month, and said he "wondered about
{he pricing, and sbout re-capturing some of the costs." "We need to figure this onc
aut, ow ta gat some of the moncey to come back (o NIH," he said, "This is an
issue that will be coming down the road,"!

Analysis: The confcrence language contravenes scveral prevailing and eritical aspecis of
federal science and technology policy, including the Bayh-Dole Act and related
legislation, To promole the dissemination ef uscful knowledge, federal policy has
senerally souphl to encourage academic institutions receiving federal research awards to
transfor technology arising from this rescarch to the private sector through licensing
arrangements ot other apgrcements,

The vast rnajority of the NTH's cxtramural research is performed by academic institutions
(woze thint $12 billion in FY 2001} and published and breadly disseminated without
monetary relurns to the institutions or to NTH. However, federal statutes (the Bayh-Dole,
Stevenson-Wydler, and other Acts) and pelicies direct academic and other non-profit
awardes institulions, where advigable, to scek patents on inventions arising from
{ederally sponsored research in onler (o calalyze commercial development,

*Reported by (he Amesicon Asseciation of Universities, AAU CTFR Update 01-#96, May 24, 2001,
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The erigin of the Bayh-Nole Act (P L, 96-517) arose from conccens of the 19605 and
197103 that many polentiel research produets were “lying fallow" in academic institutions
beeatse of a Jack of sufficiont incentive for commercializing research inventions.
Moreover, the Federal policies on patenting and licensing of sponsored rescarch at that
time reticd greaily on non-exclusive licensing and other conditions that further
discouriged partnerships with private sector firms. In order 10 encourage more efficient
ansfer of lechnology (rom federal research grants to broad public or commercial
apglication, (he Bayh-Deole Act of 1980 permits academic inslitutions to retain rights and
(itle wy iventions produced under (ederally sponsored research without seeking prior
approva) from lederal ngencies. Wilh passage of the Bayh-Dole Act, patcnts issued Lo
uniyversilics and ofher nen; prolit institutions have risen from (ewer than 250 in 1980 to
more than 2000 annually.® Many of the patonts gencrated with foderal support arc
altributable to NIH research.

Many commentators atiribute the Bayh-Dole Act’s remarkable success {o ifs explicit
promulgation ol incentives for academic and other non-profit instilutions to pursue
commercial licensing of inventions arising from research, In fact, such incentives had
exisied prior to passage of the act. The significance of Bayh-Dole wus that it required
federal rescarch awardees to pursug the apphicution of their research inta products and
practice, and it remeved the federal govemment as a party to ncpotiations, The act
tharshy encourzged commercial entilies and venturs capitalists to negotiate hccnsmg
mangemants with academic Institutions without fear of federal intercession.®

The Bayh-Dole Acl’s key objective, as stated in its preamble (35 USC § 200), {s to
cncournge dissemination and utilization of technelogy. The act does not seek to promate
s comnmereial return to federsl agencies or academic institutions on research investment,

In fact, while the number of palents issued o universitics and other non-profit institntions
lias increased dramatically since passage of the act, the preat majority of these patents do
nol generate significant revenues or cven sufficient revennes to compensato the patenting
expenses.” The information conlained in these patents nevertheless remains publicly
available within the records of the U, S, Patent and Trademark Office. The conference
report language, by focusing on the rare (<1:1000) sub-class of university-owned patents
that are commercially suceesslul, does not take into consideration the great number of
poients obtained by universities at their own risk and expense that never succeed
commcrcially. Furiher, the sct requires insfitutions to reinvest licensing income beck into
rescurch, which the institutions do, The conflerence language's direction to NIH rung
conteary 10 the express intenlions of Bayh-Dole and would represent a major departure
from prevailing federal policy.

: AUTM jurvey.

& Pestimaay of Moward Bremer, I"h D., Celober 25, 1993, From Council on Sovernmoental Relations,
Washingtlon NC,
7 Bee, for the example of onc major research institution, Katherin Ku, Effect of Fatenting and Technolopy
‘Transfor on Commiercializalion, presentation to the Nationsl Academies, April 17, 2001, Available at:
htepsfwww nutionalac ademies.arp/ip, sccessed Tune 8, 2001,
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There is currently a suhstantial return on investment from NIH and other federally funded
biomedical and scientific research.

The fundamental rationale of federal science policy since the end of World War II has
beci to invesl 1ax dollars in basic research to promote the societal retumns of improved
healih, strengihened national sccurity, and enhanced economic performance. This has
Leen the central argument advanced in the Congress for funding NTH and other scicnes
ngencies, and has been echoed by the advocacy community:

Federal support for basic science is an aspeet of spending that has a payback, and
s massive one at that, It puts money out und gets back new products, healthier
people and cash,. _significantly inereasing our federal investment in basic medical
and scientefic rescarch will pay handsome dividends in the 21" Century.?

I the 19350s, ecanomist Robert Selow demonstrated that more than half of the U.S,
annwal growth in GNP was attributable to new technologies and new knowledge.
opposed to increascs in land, labor, or other “traditional” capital i mputa Solow, a Nobel
Iaurcate and MIT faculty member, believed that university-based research along with
industry Ré&f was a substantial component of this growth. The relationship of academis
research with industrial innovation and prosPcntywas further established by Edwin
Mans(eld,'® Nathan Rosenberg and Richard Nelson!!, and numerous other eading
cconomists. Juseph Stiglitz, serving on the President’ s Council of Economic Advisors,
reparted eslimales of a soctal rate of retum on federally funded research between 25%
and §0% annually, He sumnarized his views to the National Science Board: “Advances
in knowledge are cesential to spurring cconomis growth There are only a few (hings that
cconamists really agree upon, and this is one of them.”!

Tmpravements to health from medical and other research have been documented in
nuimerolss ways. Many of these have focused on case studies of the rele of(pnmanlry
basic) academic research leading to development of specific products or therapies'™

Tnn studice of health culcomes, the demographer Kenneth Manton and colleagues have
meastred declining rates of disability and gencrally imprcvcd quality of life indicators
Among nldcr Americans, which directly correlate with innovations from biomedical
research,”’ Imprdved levels of day-to-day functioning of older Americans have welcome

Iumn

Ypeter Lynch, Fnancial analyst, quoted in Exceptional Returns: the Economic Value of America’s
Invustmunl in Medical Research, Fuudi.ng First, Wasghington, DC, May 2000,

? Sulow has produced numergus reviews of this "growth eccounting” research, including, Technical
chairipe, capltal furmation nnd sconomic growth. American Economic Review, 1962; 52:76-86,
¥ aanslisll L Academic research and industrial imavation, Research Policy 19915 1-12,

M Rosenberg N, Nelson RE, Amerlcan universities and technical advance in industry. Resoarch Policy

1004, 212 323.048,
2l panscript of NMatione) Sclence Board meetlng, opeén session, Marcli 23, 1995,
" Comroc TH, Dripps RD, The top ten clinice] advances in cardicvascular-pulmonary medicine and
hurgt'ry l-ma'l tepnrt, January 31, 1977, NIH NHLBI contract 1-HO-1-2327,

" Dustin HP, Roceelz LJ, Gamson HG. Controlling hypertensian: a tesearch guccess story, Archives of
Trnrernal Medicing, 1996;156:1826-35,
M panton K, Corder K8, Sraltacd B. Monftoring changes in the health of the 118, efderly peputation:
cmprelales with biamedical research and elinical innovations. FASED Journnl, 1997; 11:923.930,
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implications for the financial burden of care placed on families and federal programs,
such as Medicare.'Y These studies do not purport to measure speculative “cost savings”
[rom gpecific innovations in medical care resulling from medical rescarch; they do
domonsivate significant improvements in health care corrclated with biomedical rescarch.

Amcricans widely recognize the generative effects of academic research on the electronic
and computer scienec industries, as seen in Silicon Valley, Boston's 1-128 corridor, and
North Caroling’s Research Triangle, Similtarly, federal investments in biomedical
research, which led directly to the development of the biotechnology industry, ate
reflecred in the geographic concentration of biotechnology firms near leading biomedical
research centers in the San Francisco Bay ares, Southem California, New England,
Maryland, and elsewhere. The growth of high technology industries near universities and
rescarch centerg is the result of interaclions with leading academic scientists, ideas, and
pools of university trained personnel.’” Comparatively little, if any, of the commercial
valug of these enterpriscs remunerates universities direetly, Rather, these industries
provide a foundation for job creation, economic growth, and improved quality-of-life that
are highly prived by state and local governments and their Congressional delegations,

The annual survey of the Association of University Technology Managers (AUTM)
reports that Hicensing by member academic institutions (including major teaching
hospitals) Ycontrihuted over $40 billion in economic activity and supported more than
270,000 jobs in fiscal year 1999, They estimaie this activity to have generated 35
biflion in U5, tax revenues for federal, sicte, and local government. More than 60% of
licenses and opilon agreements by AUTM members were made to small businesses,
which are leading sources of job growth and cconomic development.

Summary: the AAMC objects to the conference report language on the grounds that it
propases o tax a rare source of unrestricted universily revennes. These revenues ars
reinvesicd in basic research and training to help pay for the infrastructure necessary to be
a compelitive rescarch institulion, and to hcl{; support the significant cost-sharing that
federal rescarch funding presently obligates.

T'he conference report's languape is unwise policy. American {axpayers currently receive
an exraordinary retuin on their investment in biomedical and olher scienlific research,
(hrongh @ sysiem of govermmental, academic, and industrial inleraction that other nations
are stmpeling lo emulate, The historic success of these policies, togelher with new
sciontific opportunlties and public health needs, are the basis of our advocacy for an
expanded NiH budget and support of other federal science agencies,

Y 1hid,

1" Por an analysis ol e rmle af Ystar acientists™ in bistechnolopy, s2e Zucker LG, Darby MR. The
eeunpinlsis” ease for biomedical research, in The Futyre of Biemedical Research, Washington, DC:
American Botcrprise Institnte, 1997,

"E ALTM Licensing Survey: I'Y 1999, Survey Summary.

1" Sec ulsa Appendix 2, editorfal by Donatd Kennedy in Sclence, June 8, 2001,
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Necommendations:

The AAMC, working closely with the university and research community, should
vealfirm the nation’s cormmitment to cxisting federal science policies, which yicld
substantial retums to socicty on public investment in rescarch and devclopment,

The AAMC should oppose any proposal to redirect institutions’ income in a manner
olher than that already required by the Bayh-Dole Act and current regulation.



Appendix 1: Original Wyden Amendment
WY DEN AMENDMENT NO. 3616 -- (Senate - Junc 23, 2000)
Mage: §5750)
(Ordered to lie o the table,)

Mr, WYDEN subinitted an amendment intended to be proposed by him to the bill, 11.R.
4577, supra; as follows;

On page 33, line 16, strike the peried and insert the following: ™! Provided further, That
the Director of the Nationa! Institutes of Health shall ensure, with respect to funds
appropriated under this Act, that--

V(1) an entily that receives 8 grant of contract, made available with the appropriated
{funds hy the National Institutes of Health, (o conduct research shall provide the Director,
at intervals of time determined sppropriafle by the Dirccter, with information relating to--

“(A) any pharmaceutical, pharmaccutical compound or drug delivery mechanism
(including biclogics and vaceines) approved by the Food and Drug Administration that is -
manufactured from a technology that--

(i} is developed, in whale or fn part, using the results of such research; and

(i1} has been licensed, sold or transferred by the grantee or contractor to an
oreanization for manufacturing purposes;

(13} the ulilization of cach such technology that has been licensed, sold or transferred
Lo another entity;

() the amount of royalties, other payments, or other forms of reimbursement
cotleeled by the granive or contractor with respeet to the license, sale or transfer of each
sich techiology: and

"(13) the appregate amount of the specific grants ot centracts that wero used in the
development of such transferved techmology.,

(2 an annual report is prepared and submitted to the appropriate committees of
Congress that contains a suintnary of the infarmation provided w the Direslor under
paragraph (1) for the period for which the report ia being prepared;

“{ANA) as a cendition o[ recciving a grant or contract from the Nationa! Institutes of
Health 1o conduet research, an entity shall provide assurances io the Director that such
entity will, as a pact of any apreement that is entered into by the entity to license, sell, or



trans fer any techuology thal is developed, in whole or in part, using the results of such
research, require the repayment by the licenses, purchaser, or transferee (or the entity If
the enlily i using the technology in a manner described in this subparagraph) te the
Director o an amount {determined uvider subparagraph (B)) of the funds made available
through ihe grants or conlracte as reperied by the entity under paragraph (1XD), if the
lieensce, purchaser, or transferee uses (he technology to manufaciure 2 phanmaccutical,
- pharmaceutical compound, or drug delivery mechanism (Including biclogics and
vaceines) thal is approved by the Food and Drug Administration;

{13} the amount of the funds made available through the grant or contract to be repaid
under subparagraph {A) shall be determined according to a fee schedule that-

(i) 15 established by the Director; and
' (i1) shall ensure that--

(1) the amount is based on a porcentage of the net sales of the pharmaceutical,
pharmaccutical compound, or drag delivery mechanism (including biotogics and
vaceines) that is referred to in subparagraph (A); and

“{11) the aggregale amount is limited to the aggrepate amount of the fimds imade
availablz through the grants or contracts involved; and

*(C) the arnount deseribed in subparagraph (B) shall be repaid to the Dircetor, who
shall deposil any such amount in an account and distribute funds from the account to the
various offices of the National Institutes of Health (or rescarch conducted by the various
aflices, according 1o Lhe seientific merit presented by the research projects invelved; and

' (4)(A) wilh respect to an enlity that is required to repay funds under paragraph (3), if
lic net sales el the phanmaceutical, pharmacoutical compound, or drug delivery
meehanism {including biologics and vaceines) involved exceed $500,000,000 (or
o incrensed er decrensed amount determined under subparagraph (B)) in any calendar
year, the entity shall pay to the Director (as a retum on the invesiment made by the
Director through the grant of contract involved) for

[Page: S5751)

such year an amount equal 1o | percent of the amount by which such net sales excecd
$500,000,000 (ot such increased or decreased mmount) in such year; and

“(13) the $500,000,000 amount referred to in subparagraph (A) shall be incressed or
decreaswd, for each calendar year that ends after December 31, 2600, by the same
porecnlage as the percentage by which the Consumer Price Index for All Urban
Consuners (United States cily average), published by the Burcan of Labor Statistics, for
September of the preceding caiendar year hag increased or decreased from the Index for
September of 2000."



Appendix 2: Editorial from Science, June &, 2001

Prug Prices: Real Problem, Wrong Solution
Donald Kennedy

Drug pricing bas been an important political issue, off and on, ever since the Kefauver
hiearings i1 the late 1950s, and it now reappears in a strangc disguise. After several failed
ciforts at pagsing "reasonable pricing” legislative amendments, Congress now will be
asked (o consider targeling--guess what?--not the drug companies, but U,S, research
wniversitics. Senator Ron Wyden (D-OR) has introduced languags instruciing the
National Institutes of Health (NTH) to submit to Congress a plan whereby, if a drug
peoduces half a billion dollars or more in sales and was developed from NTH-supporied
work in universities, the government should recover some of the profils, That would

wndercut 8 long-standing govermment policy that encourages technology transfer and has
produced a rich harvesl of innovation,

‘'he concern t¢ easy to understand; Drug pricing now threatens to block medical rescuc
for same of the world's most afflicted peopls. The African AYDS epidemic has awakened
consciences across the developed world, Some of the pramising but costly therapiss were
developed {vom basic resesrch conducted at universities, which own patents on she
discoverics and have been collecting royallics from commercial licensees. Angry students
at Yale and Minnesoia have been protesting those payments, enid thejr anguish is
understandable: To have workable but unaffordable theraples for this discase is difficuft
to accepl. Thus, intensc political serutiny has been focuscd on the universities as well as
the drug companics.

Tust as hard Jepal cases can make bad faw, cmerging crises often make bad policies.
Senator Wyden wanls o nltack the problem by reaching for the most available handle--
the universities. His approach rests on persuasive-sounding logic; NI'H has made
substantial investments in basic research in universities; that research has led to
successiul drugs developed by phannaceutical companics; and universities arc recciving
luree royally payments in rcturn. All of this is true and relects exactly what was intcnded
hy the Bayh-Dole Amendments in 1980, That Jegislatian permitted universitics to
develop intellectual property protection for their invenlions even when federal funding
supported the worl, thus en¢ouraging the tranefer of inventions to commercial
developees. As university technology licensing offices become more sophisticated at
negolialing terms with industry, royalty revenue streams have become large enough to
allrucd politicnl attention, although they contribute only irivially to a drug's price.

Docs that mean (hat the povernment shouvld get some of that revenue back? That's whal
Wyden {hinks, Leaving NIH some room to be creative, he has offered wo different
recoupment proposals. One would have NIIT receive some fraction of cach royalty
stream--in offect, garnishing the payments 1o the university, The other would require that



universitles veturn the value of the grani that led to the product. The agency now must
devalon a response, due in July 2001, telling Congress what il proposes to do.

NTH and its congrossional oversecrs should consider twa problems. One is practical: The
seienlile and ecanomic hislory of innovation tells us that ils trajectory is tortuous and
aNen obseyre. To demonstrate that one particular grant gave rise to 2 discovery that in
wa enabled the develepment of a specific drug will not be easy, The second is
econamic: Long before Bayh-Dole (indeed, back when Vannevar Bush presided over tho
conversion of military research inlo the plowshare of basic academic work), it was
wilerstood that the role of federal funding wus to promote disceveries that would then
alirnet the risk capital necegsary for subsequent product developinent, The public would
then benefil not only lrom the products themselves but also from the new cmployment
and tax revenue they woultd generate,

Before Congress contemplates such a radical reformulation of Bayh-Dole, it should
conduct a carefuf study of the present retums to the government from past basic research
supporl. The pucss here is that such an analysis will demonstratc that the cconomic
benefils are very large indeed. If that is truc, it would be a serious policy error to rigk
diminishing the incentives for technology transfer in order to divert somne of the same
income {hat helps sepport fudber university research. 1 the cggs really are golden, why
punish the goose? As for the universities, they might think again about whether it's wise
Lo press for conlinued royalty payments on real "blockbuster” drugs, cspecially those
serving the most vilnerable papulations, Semetimes it's politically wiser to Jet encugh be
cnaugh,
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" BIOTECHMNRLOOY
INpUSTRY - Juns 11,2001 ,

ORCANIZATION

Mauaria Freire, Ph.D.

Director

Science & Technology

Office of Intramural Research
National Institutes of Health
6011 Executive Bivd., Sujte 325
-mcku,na MD 20352 3804

" Dcar Dr, Freire: M%&L

Thank you for taking the.time to meet with several representatives of
Bictechnology Industry Organization (BIO) and its companics rcgardi.ng the report to
Congress on appropriale retum on investiment as requested in last year's Appropriations
conference repart. BIO believes that the Natjonai Institutes of Health and its Office of
Technology Transfer have done a remarkable job.of achieving their, mission and .-
providing the taxpayers the'kind of return on investment they expect and deserve, -,

Desling'with government gencies éan be frustrating, butwe fing that for 2l the

requirements faced'by the Office’ ofTechnclogy Transfer (OTT), you,and your gengy
are sxtremely adept and competent in lcensing technologies and negonatmg CRADAs -

with our companies, While speeding up the process would provids incentives 1o our
mdustr}r to do more, We recognize the larger public interest you must consider. OTT's
serious and energetic approach o licensing has bzen successf‘ul in echisving Us ultimate

mission ofimprc»vmg public h:alth

' Thls leads M8 d:rectly to- poim ane: NIH is a government agenny. not a business.”
Tts imiission is t6 serve the broader publie goad, not conduct tesenrch for profit. The fact
- that you license technologms and negofiate CRADA& 25 AN cqual pariner to industry is a
tnbu!e o your ablhtws, expencnce and comrnnmcnt to pfotectmg the pubhc interest,

If monetary i incoms 1s not the purpose cf\IIH and your office, thcn an appropriate
retumn on {nvestment needs to be measured in parameters other than dollars raturned to
NIH, First and foremosl, the basic science performed and supported by NIH leads to
greater sclentific knowledge threughout the world. This, in tumn, leads to additional -
research, both NIH.sponsored and privats. This rcscarc“: ylelds lifesaving. therapeutles
and dlagnosucs ~ an unsquivocdl appropriate-retumn on- Investment..

. | Another clearreturn-on investment {5 that the scientifictraining prev;ded by the
‘NIH [eads to thc dwelopmem of the best-§cientists inthe world.  The LImted State.s fs the

1615:<$TM5T Nw SUITE 1100
Wa.sulnaToH &S, 30008- 1804

2028570244
FAX 202:387.0237
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cradle of scientific research. NIH scientists'and scientists who have had the benefit of
NIH funding for research play a part in driving the economy,

According to the 1999 Ernst and Young repart, the botech industry employed
162,000 people and paid nearly $10 biilion in taxes, including income, corporate and
other federal, state and local taxes, This thriving segment of our modern economy
provides a myriad of relumns to the taxpayers for their generous and forward thmkmg

investment in basic medlcalrcsearch

.. Theé biotechnology industry continues to loze $5.1, bﬂlmn er year Of nearly
1,500 compani:s. only t§ curruntly ‘have profitable vislogies on thitrdrket, We voiltifie:
te be s high-risk long-term investment. NIH and university licensed research is still
ea.rl;r stage research with no guarantee of success, As arssult, companies can risk only
limited investments in licensed science and technologies, If fees or royalty requirements

increase, companies must demand greater retumns, given the risk.

Some campanies Iook to license research tools rather than technologies that could
lead directiy to FDA-approved prescription biologics. These tools can provide a method
or a portion of the process for discovering or producing a therapy, but are not a part of the
trealment itself. They are not guaranteed to be successfil. Thus, many of NIH's
licensable tcchnaloglcs cannot be expected to result in sizable monetary returns, NIH has
established a policy that resenrch tools should be made es widely available ag possible so
that as many researchers as possible can take advantage of the NIH investment, NIH has
made the determination, consistent with its mission, that 2 public health benefit wil] be
derived from wide distribution of its research togls,

Licensing fees for these tocls, or fer any technolegy, does provide NIH with &
direct monetary retum on its investment, The negotiations for these licensing agreements
ensure un appropriate return because your office does not sign an agresment without
- appropriate licensing and royalty clauses: Likewise, if the licensing and royalty

reqmrements were too-harsh; companies would walk away from the deal, The fact that
vou are licensing technology and negotiating a substantial number of CRAD As shows
you are able o balance a monetary return to NIH with the public nesd to transfer the
technology for applied research in order to aﬁhicvs the nitimate goal of improved

reatments and public health,

Similarly, the public good is served through the licensing accomplished by
universities, Bayh/Dole agreements have been very successful al transferring the NIH-
supporied researsh to the privete sector for applied research. These agreements, like the
CRADAS; ure high-risk investments for private companies and often do not pan out,
Several universities have done well with the royalties paid by companies that have had
sugoess, This has pmwded the incentive for greater activity in attempting to forge such
agreements, Notonly is the science developed further, which may lead to new products,
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agreements. Not only is the sciénce developed further] which may lead to new products,
but a portion of the fees and royaltics paid to universities gets turned back into additional
research, giving a double "bang” for the apnreprlated "buck v

{ompanies paid $3%0 million inroya 1t1cs and $725 million in license fees to 1.8,
upiversities on nearly 7,500 licenses/options in 1998 (acccrdmg to AUTM FY 98 Survey
Summary), Ths WNIH received $52 million in royaltigs in 1995, Qur companies belisve
that these payments provide a rate of return to the government, comparable to the rate of
return on technology transferred between and among compeanies, :

Thers is no standard “royalty" huilt into tcchnalr:gy, Rayhfﬂole or CRADA
Yicenges, The science licensed is often at different stages, The carlisr the stage the
greater the risk to the company, and therefore the lower the royalty. No cne can pradict
which idea will lead to a blockbuster drug, There is no clause stipulating that if the
licenss feads to failure the private sestor will receive arefund. This is the risk of the
marketplace. In fact, of all CRADAS, only one has led to a produet with greater (han
$500 milllon in sales per year, This one drug had many unique factors in leading up to
the CRADA and development, including some clinical trials dons by NIH. Yet even
‘here, thers continued to be 2 risk of failurc as the company pursued additional ¢linical

trials,

For one drug to be approved by the FDA, a company typically needs to screen
between 5,000 and 10,000 compounds, Of those, an ayerage 220 lead to pre-clinical
testing. (}nly about & of these make it to clinical testing, and with 80% passmg Phase ],
another 3% pass Phase If and then another 80% pass Phase III clinical testing, Each
stage of research and development is high risk and has even higher costs, Even if
companies could license potential compounds that had completed Phase II clinieal tnals,
there would continue to be substantial dsk of failure. Additionally, Phase I1J clinical

trials are associated with the highest costs.

Negotiating 11csnscs and royaltxes is a part of estabhshmg a business relationship
and negotiating a business trandaction. The governmenl should not-estublish pie-set -
royalty feas. If such fre schedules are established, and companies find them burdensome,
it wiil only drive away companies from transferting the technology generated by NIH
grents, thereby reducing the rate of retum to the general public on the NIH research, -

Establishing a royalty for a blockbuster drug is questionable, too, because
“blockbuster” status {5 so rare. Should the percent go up or down? With university
agreements it varies, Should a percentage be set aside for indigent care instead? Most
unjversities and sl companies with FDA-epproved products already provide for this.
Setling aside a portion of the blockbuster drug for this purpose could offset the "out-of-
- pocket” expenses already being set aside for indigent care,
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In summary, entities that obtain licenses to further develop technology initially
supporied by NIH currently pay licensing fees to initlate such research and ofien pay
royalties en sales when and if the entities obtain FDA approval. Additional remunerafion
comes to the federal government via taxable income on sales of such products. More
1mportamly, the public and taxpayers see the best return on invesiment through improved
patient care obtainad 1hrou5h advances in drug and biologic dc-velcprnem Long-term
effects of breakthroughs in drug and biologic. devclopmcnt also improve the quality of
life and enable individuals to maintain participation in the Iabor force, thereby
contributing to Federal and state tax revenues.

We understand why Congress has inquired aboul ar appropriate return on
invesiment in NIH. All taxpayers, individual-and corporate, want to know that their tax
dollars erz being spent wiscly and achieving the public good for which thsy were
collected, In fact, this issue can be reised about all of the research and development done
or supportad by government, whether it bs the airling industry, the high-tech internst or
communlcuuons mdustncs, or NASA and the acrospace industry.

Finally, we refer you to the May 2000.report from the Office of the Chaimman of . .
the Joint Eeonomic Committes entitled, “The Benefits of Medical Rescarch and the Role
of NIH." The Executive Summary states, “Publicly funded research in general generales
high rates of return to the economy, averaging 25 to 40 porcent a year,” This
Congressional report clearly defines the purpose of NIH and its valuable retutn on
investmeni. NIH needs 1o be evaluated as & whole, not just by the results of the OTT and
not on any single division or depariment. In short, Congress has answered its own
guestion; the taxpayer receives an appropriate retum,

Weo believe that the investrnent in NIH and scientific research has achisved gvery
goal Congress could have desired, Qur industry has been spurred by that investment and
we are proud to give back so much in potential public health outcomes as well 'as what

we return to the economy in general,

~ Sincersly,

Carl B. Feldbaum

President :
Biotechnology Industry Orgamzahon

CBF:mbl
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EREGIDENT AND CHIEF EXEZJSTIVE DERICER

July 3, 2001

Maria Frelrs, Ph.D,

Director

Sclence & Technology

Office of Intramural Research
National Institutes of Health

6011 Executive Boulevard, Suite 325
Rockvllle, Maryland 20852-3804

" Dear Dr. Freire:

The history of biomadical sclence in the Twentleth Century is ohe of
remarkabis accomplishments and advances In the treatrnent of many dissases
and conditions. A major role In these developments has been the collaborations
batween NiH intramural researchers and thelr colleagues in the innovative
pharmaceutical companies of America. The Congress and Administrations of
both political parties have consistently encouraged these collaborations,
Virtually all policy makers in the past two decades have recognized the
fundamenta! truth that the maximum benefit to the American people is the
creation of increased sclentific knowledge and its rapid dissemination through
commercial products developed by tha private sector.

We appreclate the singular contributions to the public health and welfare
made by you and your colleagues at the Department of Health and Human
Services and the National Institutes of Health. The partnership between our
industry and the NIH has well served the interests of the American people.

Recently, some concern has been expressed about whethar the Federal
government is obtaining optimal benefits from technology transfer with respect
to certain pharmaceutical products. This letter will attempt to respond to that
cancern by analyzing it in its discrete slements.

There are two different types of research undertaken using NIH funding;
intramural and extramural, With respect to the research undertaken at the NIH by
NIH researchers, the record is clear and unsquivocal, The NIH leads the Fedsral
government - and indeed the world -~ in the commercialization of its research

Pharmaceutical Research and Manufacturers of America

1100 Fiftaanih Streat MW Warhinelon, D0 20005 » Tal: 202.535.3420 ¢ FAX: 202-535-3429



product, Your office has consistently negotlated with the private sector to.
advance the interests of patients. You have sought to secure licensing terms that
are comparable to commercial arrangements when such arrangements are
appropriate. You have also sought to advance both scientific knowledge and
patient benefits when non-exclusive licenses are appropriate in platform
technologies.

With respect to the extramural research funded by the NiH, that work is
generally deslgned to advance the level of understanding of bagic scientific
questions. According to one major university system, these grants rarely
produce patentable and licensable technolegies. It is not common for these
licenses to produce substantial royalty or other income. Thus, as tempting as it
might appear to seek return of a portion of the NiH funds, such a proposal would
likely be extremaly difficuit to implement and could ultimately cause significant
harm to universities and their research programs.

Current practice of technology transfer between universities and the
private sector has worked remarkably well. It has helped to create dramatic new
industries in the life sciences including biotechnelogy, genomics, and
bioinformatics. These technology transfers have played a cantral role in
stimulating the growth of economic clusters in Silicon Valley, the Route 128
corridor, Houston, Texas, and Research Triangle Park, North Carolina. Imposing
new hurdles to this kind of technology transfer will likely stifle those
developments.

We respectfully suggest two measures that could increase the
transparency of licensing arrangements. First, we suggest that the NiH provide
some additional data in the annual report to the Congress and the public in order
to autline the success you have had in secliring positive results in tachnology
transfer. SpeclHically, this report could detail the manner In which yeu negotlate
and obtain licenses on commercially viable terms. In addition, the report could
focus on the criteria you apply in determining when and whether to seek an
exclusive or nonexclusive license, Finally, the report could provide a
comprehensive assessment of the public health and socio-economic benefits of
technology transfer. '

Second, with respect to extramural research, we recognize that there is a
need to have the grantess comply with the terms of the Bayh Dole Act of 1980
and to utllize the funds that they receive for scientific and educational purposes,
The reports you have received from the academic community indicate the
richness and variation of uses of royalty or licensing income for public health
purposes. One impediment to meantngful evaluation of this process, however, is
the lack of comprehensive data. Much of the Information about the licensing
practices of unlversities is notimmediately transparent, nor are the uses of the
funds derived from royalties or licensing as clear as possible. There are two



steps that could improve this situation. The NIH Director could convene a
conference of affected parties that would permit compilation of a better set of
data on these issues. Such a conference could also permit universities to learn
from each other the best practices in place at sister Institutions. In addition, we
recommend that the pendlng Institute of Medicing Study of the Future of
Academic Health Centers be asked to look at the role of technology transfer as
part of its mandate,

In sum, we appreciate the partnership we have enjoyed with the NiH and Its
grantees. We believe that this partnership has produced tremendous public
heaith benefits. We stand ready and willing to work with you and your colieagues
to further advance the interests of patients and economic development by
improving the technology transfer process.

Sincerely,

/%/4... /74'4"""\

Alan F. Holmer





