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Norman J. Latker

Statement Before NIH On
Essential Inventions Petition Regarding Norvir

May 25, 2004

“Hello. Pm Norm Latker, and I’'m hete to address the petition sponsored
. by Mr. James Love of Essential Inventions, which asks NIH to end the
- exclusive title held by Abbott Laboratories for the AIDS drug Nogvir. -

" 1 thank you for the opportumty to address this i issue today

- While I am sympatheﬂc to the efforts of Mr. Love, which I believe are
motivated by a desire to enhance the quality of life for the millions of
Americans living with AIDS, I must oppose his petition, which, if
successful, would undermine the integtity of the Bayh-Dole Act, which T
- helped to draft back in the 1970s.

 Although there was spirited opposmon to Bayh-Dole when it was brought

befote Congress in 1980, a broad political consensus was ultimately built
-around the notion that market forces would do a far better job of
disseminating government-sponsored inventions than bureaucracies ever
~could. |

The Act has been enormously successful. As the Economist Magazine put
it recently, it is “the most inspired piece of leglslatmn to be enacted in
- America over the past half-century." ' |

‘That may sound like h_yperbole_, but the impact of the Act has indeed been

- astounding—and overwhelmingly positive.

Tt has fostered a potent four-way partnership between researchers, their
institutions, government and industry. That partership has evolved into

- the most powerful engine of practical innovation in the wotld, producing -

innumerable advances that have extended life, improved its quahty and

reduced suffering for hundreds of millions of people
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Of course, the law isn’t perfect. No law is. Thete have been changes in the
~ three decades since Bayh-Dole’s passage—changes that no one could have
predicted. But overall it has stood the test of time.

While I feel I can provide some petspective on the Act, there is very little I

can say Wlth authorlty on the underlymg issues that have prompted Mz. |

~ Frankly, the_re are a number of things that I simply do not know_..

For example, T don’t know how Abbott Laboratoties reached its decision
to raise the price of Norvir. I don’t know whether it was basedon
legitimate business issues, or as AIDS activists allege on snnple corporate B

 greed.

Nor can I pretend to know what impact the price hike will have on those
who need the drug to stay healthy, or on the healthcare finance system. I
do not know if some people who need Norvir will now not have access to
it. T don’t know whether Abbott’s promise to provide the drug for free to
_ those who cannot afford it should be taken at face value.

- It is worth noting that Senatot John McCain has called on the Federal |
Trade Commission to investigate Abbott Laboratories for possible abuse

- of its monopoly power with respect to Norvir. Attorneys General in
Illinois and New Yotk are also looking into the matter. Again, I do not
know precisely what ctiteria these organs of government nnght use to.

- determine whether corrective action is warranted

* But I do know this: the Bayh-Dole Act is not an arbiter of healthcare pohcy
of. drug pricing, and was never intended to be. .

Bayh~Dole defines critically nnportant aspeets of intellectual property law,
“while ensuring that viable government-sponsored research does not go to

_ | It is decidedly ill-suited for any other purpose.
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- Simply put, the legal philosophy of Bayh-Dole 1s this: if the government
accords broad marketplace prerogatives to the developers of government-

- funded inventions, such inventions are far more likely to be developed and

disseminated to the public. |

The law holds that intellectual property rights should be accorded in full to

~.the innovatots, rather than to the government agency that financed their- - -

~ research, and that developers should be free to leverage their property
rights to theit advantage in the matket place as intended by the patent

system.

There were a few conditions placed on this freedom—conditions which are
now the subject of dispute. In layman’s terms, the condiﬂons prowded
that: |

a)  Reasonable efforts were requn:ed to develop the
inventons to practical apphcatlon and made readﬂy
available to society;

b)  The inventions should not be used in such a wdjr that
might threaten public health;

o) If an invention were subject to a federal O£d'er of some.
kind, the developer must comply with that order; and

d)  The marketed invention should be made ‘within the
United States.

These conditions were translated into the legal language found in section
203 of the Act—what we now refer to as the “march-in” clauses, because
they give the government the power to “march-in” and reassign intellectual

" “property rights. These were conceived as extraordinary measures to be

used only when there was overwhelming evidence to show that the public
-resources invested into an innovation were being wasted or abused.

Obviously, Abbott Laboratories has been enormously successful in
bringing the benefits of Nozvir to the public at large. The drug may be
expensive—pethaps intolerably expensive, given the critical importance it
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holds for people with AIDS. But by the criteria estabhshed by Bayh—Dole
Abbott has complied with the Jaw.

Mzr. Love would of course disagree, both with my interpretation of the
march-in clauses and my belief that Abbott has not broken the law.

His petition asserts that Bayh-Dole mvests NIH with the authotity to

* determine whether the price of Nogvit is too high and, if so, to terminate

the exclusivity of Abbott’s property rights.

The petition points out that one march-in clause, section 203a, specifies
that the invention in question must be made available on “reasonable

- terms”, which the authors interpret to mean “reasonable prices".

None of this is supported by a correct reading of the Act and its legislative
history. |

In fact, if the drafters of Bayh—Dole had intended such an interpretation,

we would have inserted specific criteria into the law to enable NIH—or
any government fundlng agency —to assess what a reasonable price might

be. No such ctiteria ate found, because controlling patent rights on the =~

basis of price was antithetical to what the drafters had in mind.

Not did we envision that the law could authorize govérnment fundmg

‘agencies to compel private entities to divulge internal accounts ot pricing

information. If we had foreseen such a process, the Act would have
contained enabling language specifically empowering it.

It must be admitted that the law is written in the arcane legalese of the
__petiod, and many sections are quite easy to Imsmterpret unless armed Wlth

" the correct definitions.

Let me provide some of those definitions now.

_The Bayh-Dole Act refers to three key entities involved in the government-

sponsored research and subsequent development of an invention. - -
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1)  Contractors: These are the organizations that originally used
government research funds to make fundamental discoveries

2)  Licensees: These are the entities that acquire a license to an
invention, develop it and bring it to the marketplace. They pay
royalties to the contractor. And bear risk... In the fields of

- human health and hfe sciences, these are usua]ly drug
- companies.

3)  Assignees: These are defined by the Act as non—proﬁt patent
- management organizations, which at the time brokered the
license agreements between the contractor and the licensee.
Their role has been marginalized in recent years as universities
and research institutes have taken on the role themselves.

\

When reading the march-in clauses, it is important to understand that
Section 203a only applies to contractors—that is, the otiginal researchers —
and assignees.

Section 203a does #0z apply to licensees.

- This was not an accidental omission. That licensees are consciously
‘excluded from 203a is obvious, because the next three sections -203b--d -
- explicitly apply to all three entities: contractors, assignees and licensees.

Back in 1980, it was clear that most health inventions could only be
practically developed under licenses with the drug industry. Bayh-Dole
granted the property rights to the contractor, who would then negotiate a
license agreement with the licensee. Of course, drug pricing played #o 70/z in
these negotlatlons Pricing a drug which has not yet been tested, approved

~and-marketed-is;-of course; mlpO'S'Si'bl'e

As the phrase "reasonable terms” found in 203a applies to contractors, and

not to /censees, it cannot mean “reasonable prices,” because contractors, in

‘the view of the drafters, would not normally be setting prices. Further, they

ate not required to do so under the defined contractor obligations under
the Act.
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The phrase cleatly refers to the terms of the agreement between the
contractor and the licensee.

Bayh—Dole wants government-sponsored inventions moved to the
marketplace. Towards that end, it obligates the contractor to transfer the
invention to the licensee without demanding exorbitant, or unreasonable
royalties.

The ultimate price of the drug to be developed had nothing at all to do
with section 203a or the contractor’s defined obligations under sec. 202c.
Pricing was —and is—IJeft to the discretion of the licensee. It is the |
Ticensee, after all, who bears all the risks of developing the innovations—
the clinical trials, the FDA approval procedures, the vagaries of the
marketplace. They do so because they know that Bayh-Dole guarantees
them exclusive rights over the invention.

After explaining all that, I must now point out that Notvir has #ever been
licensed, and that Abbott Laboratories is #o7 2 licensee. It is, in fact, a

- contractor who obtained title to its invention directly through a contract
with NIHL o L R |

Again, when the law was written, we thought that in most cases, a
contractor would be an academic, research institute or small business that
would not have the resources to develop and market the invention on their
own. Bayh-Dole therefore emphasizes the licensing process, as is
abundantly evident throughout the Act and its implementing regulations.

Abbott Laboratories, as it happens, had no need to license its invention. It.
had title to the invention and the resources to bring it to the market

e xyithout-any-assistanee:

This exposes a minor ambiguity in Bayh-Dole. Obviously, “reasonable
terms” in this particular case cannot mean “reasonable royalties.” But
neither can it mean “reasonable pricing”, as a requlrement of the "

- contractor under its defined obhgatlons '
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In other words, we cannot spontaneously reinterpret 203a to mean that
when a contractor brings a drug to market itself, it must price the drug
“reasonably”. “Reasonable terms” could not mean one thing for a licensee,
and another for a contractor, unless the law contamed specific language
defining these meanings.

The intent of 203a is obvious enough even if it fails to specifically address
the case at hand.

In closing, Td like to return briefly fo the broader issues that have
- prompted Mr. Love’s petition. -

It must be plainly understood that medical access problems in the United
States stem #of from the research and development regime, but from the
*‘way healthcare entitlements are ascribed and healthcare resources are

- distributed. '

I confess that T am no fan of price controls, because I believe that they

- could stifle innovation and drastically reduce the amount of money the

* drug industry pumps into pharmaceutical research evety year. Contrary to
what has been published in recent weeks, only a very small portion of the
government health research and development funds are channeled directly
into drug research and clinical studies. Most is used to sponsor |
investigations into the life sciences.

- It is in fact the private sector that ponies up the resoutces to develop, test,
‘obtain approval for, and market new drugs. Itis an undeniable
responsibility of government to create and maintain incentives for these
investments, because thele is no way the govemmcnt could manage the job

on-its-own

In the absence of govetnment price controls, drug companies will seek to
maximize theit profits by balancing ptices with the need for market
penetration - and that is exactly what the drafters of Bayh-Dole expected.
Pricing freedom is one reason often cited by the pharmaceutical industty
for concentrating their research and development activities in the U.S. Itis
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why the U.S. remains the world leader in medlcal research and why so
many drugs are made available here first. |

That said, the public has an interest in affordable healthcare. I think there

- are many ways that might be achieved without resorting to outright price

- controls. State governments, for example, are themselves major purchasers
- of drugs, and could, through clever use of their market powet, help keep
~prices down.

If a political consensus were to emerge that drug prices need to be
controlled by the government, the only legal and appropriate means of
_instituting such controls would be through a full-fledged legislative process,
tested by the courts and administered through empowered organs of

Obviously any healthcare reform effort could face resistance from vested
interests, and it is tempting for some to look for shortcuts. But twisting
“intellectual propetty law into an administrative mechanism to control drug

- prices would have intolerable consequences for innovation, drug
- development and healthcare in this country.

A sober reading of the Bayh-Dole Act will leave no doubt that retail drug
pricing has nothing to do with the march-in provisions of the Act. |

- Mz. Love’s petition must therefore be denied.

| Thank you again for the opportunity to be here today.
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Affordability of Inventions and Products

Executive Summary

In Section 218 of the Conference Report on H.R. 2673, Consolidated '
Appropriations Act 2004, the Committee on Appropriations requested that the
National Institutes of Health (NIH) prepare and submit a report addressing the

.. affordability of inventions and products developed with Federal funds. The

- following is submitted in response to the request.

NIH is the steward of medical and behavioral research for the Nation. Its mission
is science in pursuit of fundamental knowledge about the nature and behavior of
living systems and the application of that knowledge to extend healthy life and

reduce the burdens of illness and disability. The goals of the agency are as

- follows: 1) foster fundamental creative discoveries, innovative research strategies,

and their applications as a basis to advance significantly the Nation's capacity to
protect and improve health; 2) develop, maintain, and renew scientific human and
physical resources that will assure the Nation's capability to prevent disease; 3)
expand the knowledge base in medical and associated sciences in order to
enhance the Nation's economic weli-being and ensure a continued high return on
the public investment in research; and 4) exemplify and promote the highest level
of scientific integrity, public accountability, and social responsibility in the
conduct of science.

The NIH recognizes the importance of finding an equitable solution to the issue of
affordability of inventions and products. However, any role it might assume in the
affordability discourse would, of necessity, be limited by the fact that the Federal -
Government has rights in only a very small number of commercialized products and
inventions. It is also important to consider the effect of taking any actions that
might result in fewer new products that might improve public health reaching the
market.

The NIH contributes to the affordability of inventions and products by conducting
and funding medical research that may eventually lead to the development of new
drugs and devices and, ultimately, significant improvements in human health and
the quality of life. '




Introduction

In Section 218 of the Conference Report on H.R. 2673, Consolidated
Appropriations Act 2004, the Committee on Appropriations stated:

SEC. 218. Not later than 90 days after the date of enactment of this Act, the
Director of the National Institutes of Health shall submit to the appropriate
committees of Congress a report that shall--

" (1) Contain the recommendations of the Director concerning the role of the
National Institutes of Health in promoting the affordability of inventions and
products developed with Federal funds; and

(2) Specify whether any cifcumstances exist to prevent the Director from promoting
the affordability of inventions and products developed with Federal funds. '

This report addresses the issues contained in the legislative commitiee request.
While the report requests the NIH Director to address the role of the NIH in
promoting the affordability of inventions and products developed with Federal
funds, we are, of course, only in a position to address inventions funded by our
agency.

“Recommendations of the NIH Director Regarding the Affordability of Products
Made Using Federally Funded Inventions

"The NIH Director believes that the optimal approach that the NIH can legitimately
pursue in promoting the affordability of inventions and products developed with

“NIH funds is throtigh the conduct and support of outstanding health-related research

relevant to the American people. The NIH was established with the mission of
_ science in pursuit of fundamental knowledge about the nature and behavior of
* living systems and the application of that knowledge to extend healthy life and
reduce the burdens of illness and disability. In those instances when such research
leads to a novel technology, it is the role of the NIH and recipients of NIH funds to
disseminate the research findings and, as appropriate, pursue further development to
bring technologies to practical application to benefit the public.

The NIH has a role to play in the early-stage development of technologies that are
later brought to market by its licensees or commercial collaborators. The final
product, whether it 1s a therapeutic, a diagnostic, or a medical device, is often the
result of a host of discoveries contributed over the years by numerous university,

government, or commercial laboratories, The NTH typically contributes to the

understanding of basic and clinical biology (such as the pathogenesis of a disease,

the immunological or genetic processes associated with a disease, etc.) that helps in

guiding translational research toward producing a cure or therapy. NIH

investigators often create research tools that are used in the path to drug discovery
by private industry.




Even in those few cases in which an NIH-invented technology is an identifiable part
of a final product, the invention would typically be one of numerous components
that would go into building that product. Such invention components may range
from a novel method of administering the prescription drug to an active ingredient
combined with other compounds to make the final drug. A good analogy would be
that of an automobile, where different components are invented and manufactured
by a variety of entities. Just as the provider of any one component of an automobile
cannot dictate the cost of the final vehicle, the provider of a single technology in the
...development of a therapeutic drug cannot dictate the final cost of the drug. .

The research supported and conducted by the NIH is sometimes mischaracterized as

. necessarily resulting in the commercialization of drug products. In truth, much of
NIH funding supports the exploration of fundamental biological mechanisms that
would otherwise not be pursued due to the lack of market incentives. Such research
can lead to early-stage findings and provide clues that may eventually lead to
medical advancements for diseases for which existing methods of therapy are
nonexistent, inefficient, or suitable only for a select popuiation. For example,
original research on hormones conducted in the 1960s uncovered the mechanism by
which a specific protein, the G-protein, allowed cells to signal each other. Building
upon those early studies, researchers discovered that bacterial and viral agents cause
disease by acting on G-proteins and, as a result, G-proteins are now the target of 65

~percent of all prescription drugs invented primarily, if not entirely, by the
commercial sector.

Any possible NIH role in the affordability debate would be limited strictly to the

small fraction of commercialized products developed with Federal funds. The July =~

772003 GAO Report to Congressional Committees entitled "Technology Transfer
Agencies' Rights to Federally Sponsored Biomedical Inventions" found that of the
top 100 pharmaceuticals procured by the Department of Veterans Affairs in fiscal
year 2001, only five implicated Government rights. Additionally, of the top 100
pharmaceuticals digpensed by the Department of Defense between July 1, 2001 and

-June 30, 2002, only three had active Government rights.

About one-third of the NIH grants awarded support a robust clinical research
program. The NIH Roadmap for medical research in the 21st century, announced in
September 2003 (http://nihroadmap.nih.gov/), inclades plans for enhancing the
manner in which NIH conducts and supports research leading to improvements in
public health. For example, the plan for "Re-engineering the Clinical Research
Enterprise” is designed to build a stronger clinical research infrastructure that

~ facilitates the translation of basic research to clinical application, including the
development of technologies to improve the assessment of clinical outcomes.
Another goal is to work within the Federal system of clinical research oversight to
promote coordination of policies, requirements, and procedures concerning clinical
- research and, where appropriate, to help create streamlined approaches. (Also see
~ Dr. Zerhouni's testimony to the Subcommittee on Health of the Committee on

3




Energy and Commerce, House of Representatives, March 25, 2004; and Zerhouni,
E.: The NIH Roadmap, Science, Vol. 302, pp. 64, 72, October 3, 2003). Other
efforts include collaborations between the NIH and the Food and Drug Adminis-
tration to facilitate the development and use of better cancer treatments including
efforts to reduce the time it takes for promising new drugs to be reviewed for testing
in clinical trials (see the National Cancer Institute's press release of November 12,
2003, http://www.nci.nih.gov/newscenter/pressreleases/FriendsFDANCID.

Overall improvements in efficiency and time and reduction in risk to industry in
bringing drugs to the marketplace should result in not only new and better drugs for
the American public but also permit industry to price the drugs lower than they
would otherwise.

Circumstances Preventing the Director from Promoting the Affordability of
Products Developed Using Federally Funded Inventions

The Bayh-Dole Act (Public Law 96-517) and the Stevenson-Wydler Technology
JInnovation Act (Public Law 96-480), as amended by the Federal Technology
Transfer Act of 1986, provide the statutory framework and authority for federally
funded technology transfer operations. The former addressed the barriers to the
-development and commercialization of federally funded inventions, while the latter

.-established the basic Federal technology policies. Neither provided the NTH with
the legislative authority to specify commercialization terms in the agreements of its
grantees and contractors.

The cost of prescription drugs is a legitimate public concern that exists whether or

* not a drug was developed from a technology arising from federally funded research.

NIH, however, has neither the mandate nor the authonty to be the arbiter of drug
affordability.

It is the mission of the NIH to advance research with the goal of improving public
health (42 U.S.C. § 281). The NIH focuses on support of research, training, and
health information dissemination and other programs associated with a particular

- NIH Institute's specific mission (42 U.S.C. § 285), consistent with Department of
Health and Human Services authority for conducting research and investigations
(42 U.S.C. § 241). NIH's legislative authority, however, does not extend to the
affordability of products (42 U.S.C. §§ 281-282).

Central to both Stevenson-Wydler and Bayh-Dole was the concept of using the

- patent system as an incentive to private industry to participate in the further

research and development needed to bring early-stage Federal innovations to
practical application in the marketplace. Responsibility for managing intellectual
property rights, as well as the rewards derived from their commermahzation was
provided to funding recipients under Bayh-Dole.




Bayh-Dole permits only limited oversight of technology transfer operations by the
funding agency. For example, the NIH must approve assignment of ownership to
third parties or foreign manufacture of products for use in the United States

(35 U.S.C. § 202(c)(7) and 35 U.S.C. § 204, respectively). Should a critical public
health emergency arise, the NIH may require mandatory licensing or sublicensing if
it determines that a technology is not being moved to practical application (35
U.S.C. § 203). Bayh-Dole, however, does not provide authority for the NIH to
control the pricing of products resulting from inventions made by funding
recipients.

Affordability of health inventions and products is a relative term involving
numerous interactive market forces including accessibility, inteliectual property
rights, and insurance reimbursement options. Affordability is a function of the
individual person's ability to bear the cost of a particular drug. Many companies,
therefore, have indigent patient programs to supply drugs to some patients on a
discounted or no cost basis, thereby making them affordable to those patients.

In fact, the issue of drug affordability is often a matter of access. Access to drugs
and vaccines, etc., may be influenced by a number of factors. For example, generic
versions of drugs that have passed the term of patent protection are almost always
cheaper than the original. Furthermore, drugs purchased from wholesalers are less
" expensive than those from retailers and distributors. Adding to this complexity are
the vagaries operative in reimbursement and insurance mechanisms that may affect
the accessibility and, hence, the perception of affordability of a therapy.

A case in point is that of Synagis® used to treat Respiratory Syncytial Viras (RSV)
‘infections, particularly in children (http://ott.od.nih.gov/newpages/techdev.pdf).
This therapeutic was developed in part from an NIH technology. Prior to the arrival
of this therapeutic in the market, the most effective treatment available against RSV
required a hospital stay. Synagis® now provides a solution in the doctor's office at
a total cost much less than the cost for hospitalization. The actual out-of-pocket
cost to the patient in obtaining this in-house treatment, however, is higher than the
cost of hospitalization. This is due to insurance reimbursement policies that require
the patient to pay a portion of the total cost for this in-office treatment, while little
or no cost is incurred by the patient in the case of hospitalization. As this example
illustrates, the issues surrounding the affordability of drugs and therapeutics are
very complex and beyond the scope of the authority of the NIH.

In the July 2001 NIH report entitled "A Plan to Ensure Taxpayers' Interests Are

Protected,” the issue of "reasonable pricing" of federally funded inventions was
discussed in depth. As part of the evaluation done for the report, a special panel
was convened that included scientists and administrators from government,
industry, academia, and patient advocacy groups. The panel concluded that the
descending hierarchy of importance of return on public investment in NIH research

~ should be fostering scientific discoveries, rapid development of technologiesas
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effective therapeutics, accessibility of resulting products to patients and, lastly,
royalties. The report also described the "chilling effect” that the imposition of
requirements for price controls had on collaborations between NIH and industry and
came to the conclusion that such price controls were, in fact, contrary to the tenets
of the Bayh-Dole Act.

Conclusion

Although establishing standards for the affordability of drugs and therapies is
beyond the agency's mission or authority, the NIH contributes to affordability
through research that leads to the development of a wider selection of drugs or new
drugs, where no drugs were available. More alternatives can translate into more

. choices for the public, greater market competition, affordability and, ultimately,

. overall return to society by the improvement of the quality of life. Thus, as long as
. NIH continues to focus on its core mandate, namely conducting and funding broad-
based research that could lead to the development of new drugs and therapies in the
future, we believe that the NIH is acting as a responsible partner in the national
enterprise to improve the quality of life for the public and to make drugs more .
affordable. ' '




Norman J. Latker
Statement Before NIH On
Essential Inventions Petition Regarding Norvir

May 25, 2004

Hello. ’'m Norm Laj_ckér, and T’m here to address the petition sponsored
by Mr. James Love of Essential Inventions, which asks NIH to end the
- exclusive title held by Abbott Laboratories for the AIDS drug Notvir.

1 thank you for the opportunity to address this issue today.

~ While I am sympathetic to the efforts of Mr. Love, which I believe are
-motivated by a desire to enhance the quality of life for the millions of
Americans living with AIDS, I must oppose his petition, which, if
successful, would undermine the integnty of the Bayh-Dole Act, which I -
helped to draft back in the 1970s. -

- Although there was spirited opposition to Bayh—D ole when it was brought

... before Congress in 1980, a broad political consensus was ultimately built -

around the notion that market forces would do a far better job of
disseminating government-sponsored inventions than bureancracies ever

could.

The Act has been enormousiy successful. As the Economist Magazine put-
-1t recently, 1t is “the most mspired piece of legislation to be enacted in
America over the past half ~century.” |

~ That may sound like hyperbole, but the ﬂnpact of the Act has indeed been
e Wastoundmgmand«uverwhehmngly POSHIVE: B

It has fostered a potent four-way partnership between researchers, their
~ institutions, government and industry. That partnership has evolved into
- the most powerful engine of practical innovation in the wosld, producing .
‘numerable advances that have extended life, improved its quahty and
- reduced suffenng for hundreds of millions of people
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Of course, the law 1sn’t perfect. No law 1s. There have been changes in the
three decades since Bayh-Dole’s passage—changes that no one could have
predicted. But overall it has stood the test of time.

 While I feel I can provide some perspective on the Act, there 1s very hittle I
can say with authonty on the underlying issues that have prompted Mz.
~ Love’s pet1t10n |

" Frankly, there are a number of thmgs that I sn‘nply do not know.

. For example I don’t know how Abbott Laboratortes reached its decision
. to raise the price of Norvir. I don’t know whether it was based on

legitimate business issues, or as ATDS activists a]lege, on simple corporate
greed.

~ Nor can I pretend to know what impact the price hike will have on those
who need the drug to stay healthy, or on the healthcare finance system. I

do not know if some people who need Norvir will now not have access to

it. I don’t know whether Abbott’s promise to provide the drug for free to

- those who cannot afford it should be taken at face value.

" Ttis worth noting that Senator ]ohn McCain has called on the Federal
~Trade Commission to investigate Abbott Laboratories for possible abuse
~ of its monopoly power with respect to Norvir. Attomeys General in
- Ilhnots and New York are also looking into the matter. Again, Idonot
know precisely what criteria these organs of government might useto
determine whether corrective action is warranted.

- ButI do know this: the Bayh-Dole Actis not an arb1ter of healthcare policy
~or drug pncmg, and was never intended to be. |

“Bayh-Dole defines critically important aspects of intellectual property law,
while ensuring that viable government-sponsored research does not 8o i« to

" waste.

: It 1s decidedly ill-suited for _any other purpose.
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Simply put, the legal philosophy of Bayh-Dole 1s thss: if the government
accords broad marketplace prerogatives to the developers of government-
funded inventions, such inventions are far more likely to be developed and
disseminated to the public. |

The law holds that intellectual property rights should be accorded in full to
the innovators, rather than to the government agency that financed their

- research, and that developers should be free to leverage their property - - - - R

.- rights to their advantage in the market place as mtended by the patent
system. :

- There were a few conditions placed on this freedom—conditions which are
now the subject of d1spute In layman’s terms, the conditions provided
 that:

‘a)  Reasonable efforts were required to develop the
mventions to practical application, and made read:ly
available to society;

b}  The inventions should not be used in such a way that
might threaten public health;

¢ Ifan invention were subject to a federal order of some .

kind, the developer must comply with that order; and

d): 'The marketed invention should be made within the
-~ Unated States.

‘These conditions were translated into the legal language found in section
203 of the Act—what we now refer to as the “march-in” clauses, because
they give the government the power to “march-in” and reassign intellectual
' property rights. These were conceived as extraordinary measures to be

~-used-only when-there-was-overwhelming evidence-to-show-that the-public- - '_

- resources 1nvested into an mnovauon were being wasted or abused.

- Obv1ously, Abbott Laboratories has been enormously successful in
- bringing the benefits of Norvir to the pubhc at large. The drug may be
‘expensive—perhaps intolerably expensive, given the critical i importance it
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holds for people with AIDS. But by the criteria established by Bayh—Dole |
Abbott has comphed with the law. |

M. Love would of course disagree, both with my interpretation of the
march-in clauses and my belief that Abbott has not broken the law.

His petition asserts that Bayh-Dole invests NIH with the alithox:ity to

. determine whether the price of Norvir is too high and, if so, to terminate =~ =

the exclusivity of Abbott’s property nights.

- The petition points out that one march-1n clause, section 203a, specifies
that the invention in question must be made available on “reasonable
- terms”, which the authors interpret to mean “reasonable prices”.

None of this is supported by 2 correct readm.g of the Act and its legislative
history.

In fact, if the drafters of Bayh-Dole had intended such an interpretation,
we would have inserted specific criteria into the law to enable NIH—or
any government funding agency —to assess what a reasonable price might

~ -be. No such critena are found, because controlling patent nghts on the RETET

. 'bas1s of price was antithetical to what the drafters had in mind.

- Nort d1d we envision that the law could authorize government funding
-agencies to compel private entities to divulge internal accounts or pricing
information. If we had foreseen such a process, the Act would have
‘contained enabling language specifically empowering it.

It must be admitted that the law is written in the arcane legalese of the
period, and many secttons are quite easy to misinterpret unless armed with
5 ‘the correct deﬁmtlons

- :Let me provide some e of those deﬁmnons now.

~ 'The Bayh-Dole Act refers to three key entities mvolved mn the government-
- sponsored research and subsequent development of an mvennon | o
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1) Contractors: These are the organizations that originally used
| government research funds to make fundamental discoveries

2)  Licensees: These are the entities that acquire a license to an
invention, develop it and bring it to the marketplace. They pay
royalties to the contractor. And bear risk... In the fields of

- human health and life sciences, these are usua]ly drug

__companies.

'3)  Assignees: These are defined by the Act as non—proﬁt patent
management organizations, which at the time brokered the
hcense agreements between the contractor and the licensee.
Their role has been marginalized in recent years as universities
and research institutes have taken on the role themselves.

" When reading the march-in clauses, it is important to understand that
Section 203a only applies to contractors—that 1s, the original researchers —
- and assignees. -

Section 203a does #oz apply to licensees.

~ This was not an accidental omission. That licensees are consmously -
excluded from 203a is obvious, because the next three sections -203b--d

explicitly apply to all three entities: contractors, assignees and licensees.

Back in 1980, it was clear that most health inventions could only be
 practically developed under licenses with the drug industry. Bayh-Dole
granted the property rights to the contractor, who would then negotiate a
- hcense agreement with the licensee. Of course, drug pricing played #o rok in
these negotiations. Pricing a drug which has not yet been tested, approved
and marketed 1s, of course, 1mposs1ble |

~ As the phrase 'reasonable terms” found in 203a applies to contractors, and
not to Jcensees, it cannot mean “reasonable prices,” because contractors, in

 the view of the drafters, would not normally be setting prices. Further, they

- are not required to do so under 202¢ Whlch sets out all the contractors
S obhgations




‘The phrase clearly refers to the terms of the agreement between the
contractor and the hicensee.

‘Bayh-Dole wants government-sponsored inventions moved to the
marketplace. Towards that end, it obligates the contractor to transfer the
mvention to the hicensee without demanding exorbitant, or unreasonable,
royalites.

The ultimate price of the drug to be developed had nothing at all to do
‘with section 203a or the contractor’s obligations under sec. 202c. Pricing
was —and is—left to the discretion of the licensee. It 1s the licensee, after
all, who bears all the risks of developing the innovations—the clinical trials,
- the FDA approval procedures, the vagaries of the marketplace. They do so

- because they know that Bayh-Dole guarantees them exclusive rights over
. the mvention.

After explamning all that, I must now point out that Norvir has #ezer been
licensed, and that Abbott Laboratonies 1s #of a licensee. It 1s, in fact, a
contractor who obtained title to its invention directly through a contract
with NTH. - o

Again, when the law was written, we thought that in most cases, a
contractor would be an academic, research mstitute or small business that

- would not have the resources to develop and market the invention on their

own. Bayh-Dole therefore emphasizes the licensing process, as 1s
- abundantly evident throughout the Act and its implementing regulations.

Abbott Laboratories, as it happens, had no need to license its mvention. It
- had title to the mvention and the resources to bring it to the market
‘without any assistance. -

* This exposes 4 mMinos amb1gulty mn Bayh—Dole Obwously, ‘reasonable
~ terms” in this particular case cannot mean “reasonable royalties.” But
~ neither can it mean “reasonable pricing”, as a requirement under sec.202c.

--In other words, we cannot spontaneously reinterpret 203a to mean that -~ -

. ‘when a contractor brings a drug to market itself, it must price the drug
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“reasonably”. “Reasonable terms” could not mean one thing for a licensee,
and another for a contractor, unless the law contained specific language
defining these meanings.

- The mtent of 203a 1s obvious enough, even 1f it fails to specifically address
_the case at hand.

.In closing, I’d like to return briefly to the broader issues thathave - -~ ... . ..
‘prompted Mr. Love’s petition.

It must be plamnly understood that medical access problems in the United
States stem #of from the research and development regime, but from the
way healthcare entitlernents are ascribed and healthcare resources are |
distributed. Healthcare reform is long overdue. It will be a long, bruising

" political battle, but the country must, and will, address it.

I confess that I am no fan of price controls, because I believe that they
- could stifle mnovation and drastically reduce the amount of money the
‘drug industry pumps into pharmaceutical research every year. Contrary to
- what has been published in recent weeks, only a very small portion of the
....govemnment health research and development funds are channeled directly ... .
mto drug research and clinical studies. Most is used to sponsor
mvestigations mto the life sciences.

It is in fact the private sector that ponies up the resources to develop, test,
“obtain approval for, and market new drugs. It is an undeniably |
responsibility of government to create and maintain incentives for these
-investments, because there is no way the government could manage the job
‘on its owmn. |

i W@In the absence of.government price.controls, drg companies will seek to.
© . maximize their profits by balancing prices with the need for market
_penetration - and that 15 exactly what the drafters of Bayh-Dole expected.
- Pricing freedom is one reason often cited by the phaﬁnaceuttcal mdustry
for concentratmg their research and development activities in the U.S. Itis
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why the U.S. remains the world leader in medical research, and Why S0
many drugs are made available here first.

* That said, the public has an interest in affordable healthcare. I think there
-are many ways that might be achieved without resorting to outright price

controls. State governments, for example, ate themselves major purchasers
of drugs, and could, through clever use of then: market power help keep

- 'pnces down.’

If a political consensus were to emerge that drug prices need to be
controlled by the government, the only legal and appropriate means of
instituting such controls would be through a full-fledged legislative process,
tested by the courts and administered through empowered organs of

- government.

Obviously any healthcare reform effort could face resistance from vested
mnterests, and it is tempting for some to look for shortcuts. But twisting
intellectual property law into an administrative mechanism to control drug
- prices would have intolerable consequences for innovation, drug
development and healthcare in this country. |

It is also legally impossible. A sober reading of the Bayh-Dole Act will
leave no doubt that retail drug pricing has nothing to do with the march-in
provisions of the Act.

N Mr. Love’s petition must therefore be denied.

- Thank you again for the opportunity to be here today.
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Cancer Weépons
Out of Reach

The cancer research communi-- ...

ty and the patients it serves took
~ heart a-few weeks ago from the
Food and Drug Administration’s

| approval of two new drugs— |

- Avastin and Erbitux. These are |
antibodies, similar in structure to - !’
the infectionfighting proteins
that circulate in our blood, Nei- -
ther is very effective when used
alone, but in combination with, |
ther chemotherapy drugs, they . |

can shrink tumors, restrain ti-

mor_ growth and, in the case of - ;|
- Avastin, extend life by a few |

‘months in some patients with co-

loncander that hagalready spread - |

to other parbs of the body.
" There is just one big problem:

Bothdmgshavebeenmarketed-- b

* " at such: extraordinarily high pric-

. es that many people will simply

not be able to afford them.
Although the new

drugs help only a mi-

nority of patients,

they represent signif-

- 'icant . successes in -

translating new mo-

lecular  knowledge
about cancer into
more effective treat-

" ment, In this respect

they join other recent

entries in the oncol-

" ogist’s medicine cabi-
net and are a sign of
thmgs to come. Most
of us anticipate that

_ truly successful treat-

...ment for disseminat-

Now back to the economies.’

The average wholesale price

. (AWP, or the average price

charged to hospitals and physi-

- clan practices) of a month of

treatment for 2 normaksize adult
is roughly $4,800 for Avastin and
$12,000 for Erbitux. Since most
colorectal-eancer. pat:lents for

: appropnate receive them not sin-
- glybut in combination with other

chamotherageuhcs, the monthly

AWP is more like $11,000 for .
-combinations including Avastin .
“and $16,000 for Erbitux, Provid-

ers pass these costs on to pa-

'hents along with. charges that
"ooverthecostsofpharmacyandr

dispensing, Courses of treatment

: last several months, but . - drug
they can be much longer for pa-

tients who respond favorably. In
other words, the cumulative cost

- of treatment can be astronomical.

Access to affordable. prescrip-

". tion drugs has been the focus of
i | acrimonious national debate, eon-
' troversial legislation and regula-

tory muscleflexing by the FDA,’

' . which opposes, for safety Tea-

sons, the importation of preserip-
tion drugs from cheaper foreign
markets, These new cancer drugs

will add fuel to the fire. Although

the. mmsured and medically in-
digent may feel the éffects of
these pricing decisions most
keenly; those with insurance will
also face anasty dilemma, The in-
creasing co-pay percentages of

ed cancers will be not
' W'lﬂismgledmg’ssbutmthcombl
nations of them, alded by precise
molecular testing to guide selec-
tion of the most effective drugs
. for a particular patient.

major financial outlay for those
determined to have the treat-
ments. And those who do not
want their families to assume the
financial burden will be left with
bitter resentment.

Third-party payers will not ré-
act passively to pricing that in-
. creasingly thireatens their balance
sheets, especially as more drugs

over the next few years. They will

carefully scrutinize all proposed .
usesofexpenswenewdrugs His-

torically, an FDA judgment of

“safe and effective”—the statuto- .

ry criterion for drug approval—
has almost automatically trig-

. gered an agreement by payers to

‘reimburse, which is the real gate-

way to widespread use and mat-
ket success. We may riow see pay-
ers deciding, for the first time,
that certain novel “safe and effec-
tive” medicines are simply not
worth paying for. In addition, pay-
ers will surely try to limit “off-
label” uses of these drugs—that
is, uses other than the FDA-

areas of medicine, physicians
have ‘commonly prescribed can-
cer drugs for a broader array of

indications than specifically ap-

proved by the FDA, as clinical re-
search routinely reveals addition-
al uses after market introduction.

Averylngllbartonewusesby"
"payersmawrtualcertamty
. As desperate cancer patients .

a.nd their advocacy groups feel
will make their ‘sentiments
_known. Whex they do; the same
members of Congress who in-

care from negohahng prices with

. drugs cost so much. Congression-

al committees will hold hearings.

Teatful cancer patients and sur-

* critical options narrowing, they

- comprehensibly prohibited Medi- -

. companies will be predict- ._ i.
“ably shocked to find that new '}

viving family members will tell -

their stories to an attentive na-
tional ‘andience. Lawmakers will
also learn this lesson closer to
home, where they will find their
own sisters and cousins and aunts
in the same boat as everyone else.

The pharmaceutical industey

will intone its familiar mantra: .

The cost of drugs is a relatively -
_small percentage of total health -

. _care costs; innovation requires in-

~tiiggt-plans~and-the-capping- ofwmw
- benefits in others will compel a

vestment; research-based compa- '

nies need to realize an adequate
retirn on investment; and compa-
nies often establish -access pro-

1
Perhaps theu- legendary politi-
cal clout in Waslnngton has con-
vinced drug companies that they
can price their goods at arbitrari--
Iy high levels. In reaching the
stratosphere, however, they are
effectively daring the government
to impose price controls. This the
govérntent must do if the drug
industry - fails to come to its

senses quickly.

The writer is physician in -
chief at the Memorial

" Sloan-Kettering Cancer Center _. :

in New York. .

“approved ones. Unlike ofher | T

gl“tim's"for"desﬁtute"paﬁents:_ﬁui .

thege arguments are invalidated
by the sheer magnitude of the
pricing decisions, which consti-
tute a formidable barrier to the
flow of innovation from the re-

" search arena to public benefit.
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NATIONAL INSTITUTES OF HEALTH
OFFICE OF THE DIRECTOR

In the Casc of
NORVIR®

Manufactured by
ABBOTT LABORATORIES, INC,

Introduction

The NIH received letters from members of Congress and the public requesting that the
Government exercise its march-in rights under the Bayh Dole Act (Act), 35 U.S.C. §§ 200-212,
in connection with one or more patents owned by Abbott Laboratories, Inc. (Abbott). The Jetters
expressed concern over the price of Norvir®, which is covered by the patents and marketed by
Abbott for the treatment of patients with HIV/AIDS. ' :

The march-in provision of the Act, 35 U.S.C. § 203, implemented by 37 CF.R. § 401.6,
authorizes the Government, in certain specified circumstances, to require the funding recipient or
its exclusive licensee to license a Federally-funded invention to a responsible appllcant or
~applicants on reasonable terms, or to grant such a license itself.

After careflil analysis ofthe Bayh-Dole Act and considering all the facts in this case as well as

" "tomments received, the Nationa) Institutes of Health (NTH) has determined that it will not initiate

amarch-in proceeding as it does not believe that such a proceeding is warranted based on the
available information and the statutory and regulatory framework. .

- Background on the Invention

From 1988 through 1993, ritonavir was developed at Abbott Laboratories partly through the use
of Federal funds and falls within the claims of a number of patents owned by Abbott.” In 1996,
ritonavir (sold under the tradename "Norvir®") was approved by the FDA for marketing.

Other U.S. and foreign patents may exist which cover certain aspects of the marketed compound
including specific formulations or delivery techniques, and may not be subject inventions within
the meaning ofthe term as defined in 35 U.S.C. § 201(e).2 Thcse inventions would not be

Thcscwpatgntw are:. U S Patem: Nos 5 541 206 5 635 523, 5,648,497, 5,674,882,

5.846:9878

wOHIAIRLAD

_ *The term "subject invention" means any invention of the funding recipient conceived or
_ first actually reduced to pracnce in the perfonnance of work under a. funding agreement,

1




subject to the Government's march-in authority.
Statutory and Regulatory Background
The stated policy and objective of the Bayh-Dole Act is:

to use the patent system to promote the utilization of inventions arising from federally
supported research or development; to encourage maximum participation of small
business firms in federally supported research and development efforts; to promote
collaboration between commercial concerns and nonprofit organizations, including
universities; to ensure that inventions made by nonprofit organizations and smal
business firms are used in a manner to promote free competition and enterprise without
unduly encumbering future research and discovery; to promote the commercialization
and public availability ofinventions made in the United States by United States industry
and Jahor; to ensure that the Government obtains sufficient rights in federally supported
inventions to meet the needs ofthe Government and protect the public against nonuse or
unreasonable use of inventions; and to minimize thc costs of administering policics in
this area.

Act at § 200. Toward this goal, the Act addresses not only rules governing the licensing.of
Government-owned inventions, but also addresses. the rights of Federal contractors’ to elect title
to inventions made with Federal funding.

In giving contractors the right to elect title to inventions rade with Federal funding, the Act also

“ineludes varlous safeguards on the public investment in the rescarch. For example, the Federal

. agency retains a nonexclusive, nontransferable, irrevocable, paid-up license to practice or have
practiced for or on behalfofthe United States any subject invention throughout the world. See 35

U.S.C. § 202(c)(4). In addition, the Act includes march-in rights which provide a Federal agency

with the anthority, in certain very limited and specified circumstances, to make sure that a

federally funded invention is made available to the pubhc The: march -in prowsmns are set out in

Section 203(a), which statcs that:

With respect to any subject invention in which a small business firm or nonprofit
organization has acquired title under this chapter, the Federal agency under whose
funding agreement the subject invention was made shall have the right, in accordance
with such procedures as are provided in regulations promulgated herennder to require the
contractor, an assignee or exclusive licensee of a subject invention to grant a

? Section 201(c) defines the tetm "contractor” as any person, small business firm, or

__nonprofit otganization that is 4 party to a finding agresinent, Executive Order-12591-expanded

this definition to include large businesses.




nonexclusive, partially exclusive, or exclusive license in any field of use to a respons‘ible
applicant or applicants, upon terms that are reasonable under the circumstances,_and ifthe
contractor, assignee, or exclusive licensee refuses such request, to grant such a license
jtself, if the Federal agency determines that such -

(1) action is necessary because the contractor or assignee has not taken, or is not
expected to take within a reasonable time, effective steps to achjeve practical
application of the subject invention in such field of use;

(2) action is necessary to alleviate health or safety needs which are not reasonably
satisfied by the contractor, assignee, or their licensees;

(3) action is necessary fo meet requirements for public use specified by Federal
regulations and such requirements are not reasonably satisfied by the contractor,
assignee, or licensees; or

(4) action is necessary because the agreement required by section 204 has not been
" obtained or wajved or because ‘a licensee of the exclusive right to use or sell any
subject invention in the United States is in breach ofits agreement obtained pursuant

to section 204.

The Department of Coromerce regulations implementing the Act and specifying the procedures
that govern the exercise of march in proceedings are set forth at 37 C.F.R. § 401.6. The
regulations provide that whenever an agency receives information that it believes miglit warrant
‘thid exercise of march-in rights, it may jnitiate a march-in proceeding after notification of the
~confractor and a request to the contractor for informal written or oral comments. -

Public Comments

The NIH held a public meeting on May 25, 2004 at which comments were presented by
advocates foT' and against the use ofthe Government's march-in authority in cobnection with
Norvir®. The speakers presented differing perspectives regarding the interpretation and
intention of the march-in provisions, the reasons fot the increase in the price of ritonavir, and the
anti-competitive effect of that price increase. S

- The NIH also has received written comments from a variety of groups and individuals _
representing universities, the AIDS community, pharmacentical intevests; drafters ofthe Bayh-
Dole Act, and other interested parties. These comments along with those submitied at the public
meeting are available on the NIH Office of Technology Transfer website at

htip:/otrod.nih.cov/Meeting/Mavas htm. N

The NIH. is aware that members of Congress and the public have asked the Federal Trade
Coromission (FTC) to investigate the potential anti-competitive effects of the increase in the

3




price of Norvir®. The NIH agrees that the FTC is the appropriate agency to address this issue.

After carcfully considering all the information provided and otherwise made available, the NIH
does not believe the initiation of a march-in proceeding is warranted.

Discussion

The NIH is the steward of medical and behavioral research for the nation, lts mission is science
in pursuit of fiindamental knowledge about the nature and behavior of living systems and the
application of that knowledge to extend healthy life and reduce the burdens of illness and
disability. Each year, a wealth of scientific discoveries emanates from the NIH intramural
laboratories and from extramural activities under grants and contracts. Bringing these
discoveries from. "the bench to the bedside" requires drug and product development, scale-up,
clinical testing, and finally marketing and distribution. Success in accomplishing this colossal
task and fulfilling our primary mission of improving public health requires the participation of

industry partners.

~ The NIH supports fundamental research that may lead to the development of pharmaceutical .
products. Occasionally, the NTH funds a technology that ujtimately is incorporated into a

commercial product or process for making a commercial product. It is important to the NIH that
pharmaceutical companies commercialize new health care products and processes incorporating
NTH-funded technology thereby making the technology available to the public. A central
purpose ofthe Bayh-Dole Act involves the development and commercialization of such products

out of federally-funded research. -

Section 203(a) ofthe Act provides in part that march-in rights maybe exercised by the funding

- Federal agency based on any of four conditions: (1) when "practical application” ofthe subject

invention has not been achieved or is not expected to be achieved in a reasonable time, (2) when
the action is necessaly to alleviate health or safety needs, (3) when action 1s necessary to meet
requirements for public use specified by Federal regulation that the contractor has failed to meet

~ or (4) when the U.S. industry preference of Section 204 ofthe Act has niot been met. The third

and feurth conditions are not relevant to this discussion®..

Practical Application ofthe Subiect Inventions

A composition or product, such as Norvir®, that has achieved practical application is defined in
Section 201 (f) to mean that it is manufactured "under such conditions as to establish that the
invention is being utilized and that its benefits are to the extent permitted by law or Government

regulations available to the public on reasonable terms.”

| ~ "The last two conditions are clearly Tot TeleVant. Subparagraph (3) naow Iy applics to—
"public use” specified by Federal regulations, but there are no regulations that apply in this case.
Subpa_ra_graph. A)is not rn_a_levant because Abbott manufactures Norvir® in the United States.
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In 1997, the NIH reviewed a march-in request from CeliPro, Inc. that asserted Baxter Healthcare
Cotporation (Baxter) had failed to take effective steps to achieve practical application ofthe
subject inventjons. NIH determined that Baxter "met the statutory and regulatory standard for
practical application" as evidenced by its "manufacture, practice, and operation” ofthe invention
and the invention's "availability to and use by the public " Accordingly, the NIH determined

not to initiate march-in proceedings.s

Similarly, the record in this instance demonstrates that Abbott has met the standard for achieving
practical application of the applicable patents by its manufacture, practice, and operation of

" ritonavir and the drug's availability and use by the public.

Ritonavir has been on the market and available to patients with HIV/AIDS since 1996, when it
was introduced and sold under the tradename Norvir® as both a standalone protease inhibitor
and a booster to increase the effectiveness of protease inhibitors marketed by other companies.

" Thus, the invention has reached practical application because it is being utilized and has bcen

made widely available for use by patlems w1th HIV/AIDS for at least eight years.
Safety Needs

Norvir® has been approved by the Food and Drug Administration as safe and effective and is
being widely prescribed by physicians for its approved indications. No evidence has been _
presented that march-in could alleviate any health or safety needs that are not reasonably satisfied
by Abbott. Rather, the argument advanced is that the product should be available at a lower
price, whith'is addressed below. Thus, the NIH concludes that Abbott. has met the statutory and

~_ regulatory standard for health or safety needs.

| Drug Pricing

Finally, the issue ofthe cost or pricing of drugs that include inventive technologies made using
Federal funds is one which has attracted the attention of Congress in several contexts that are

- much broader than the one at hand.® Tn addition, because the market dynamics for all products

developed pursuant to licensing rights under the Bayh-Dole Act could be altered ifprices on such

products were directed in any way by NIH, the NIH agrees with the public testimony that

suggested that the extraordinary remedy ofmarch-in is not an appropriate means of controlling

The determination also cvaluated the health or safety need prong and found that Baxter
had "taken appropriate steps to reasonably satisfy this need." The other two proungs were held to
be Jclearly not relevant.” '

“In addition, NTH addressed "The NIH 'Reasonable Pricing* Clause Expenence" in 1S
report to Congress, "A Plan to Ensure Taxpayers' Interests are Protected," July 2001, avallable at

* - http /fwww.nih. gov/ncwq/070101wyden htm.




prices. The issue of drug pricing has global implications and, thus, is appropriately Jeft for
Congress to address legislatively.

Conclusion

Norvir® has been available for use by patients with HIV/AIDS since 1996 and is being actively
marketed by Abbott and preseribed by physicians primarily as a booster drug. Accordingly, this
drug has reached practical application and et health or safety needs as required by the Bayh-
Dole Act. The NIH believes that the issue of drug pricing is one that would be more

. appropriately addressed by Congress, as jt considers these matters in a larger context. The NIH
also maintains that the FTC is the appropriate agency to address the question of whether Abbott
has engaged in anti-competitive behavior.

The NIH is cognizant ofthe care with which Congress crafted the march-in language and
understands that it has the responsibility to exercise its march-in authority deliberately and with
great care. As such, the NIH has determined that it does not have information that leads it to
believe that the exercise of rnarch-in ri ghts might be warranted in this case within the meaning of

'35U.8.C. §203. SR
%W
Fne e UL 292004

Elias A. Zerhouni, M.D.
Director, NIH
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- Scholars, Hucksters, C(‘)p)‘fcats‘ and -Fi‘alldS.

By SrepEEN Griress

hen athletes or entertainers appear in an ad-
vertisement to pitch a product—Bob Dylan

for Victoria's Secret, say, or Tiger Woods for -
Amerieari Express—no ode tikes the en-”

- dorsement at face value, We know-they are-doing it for

the money, so we're on guard. But we let down ous guard,
for some groups—among them the clergy, judges and -
scholars, We may not always agreé with what theysay,

but we assume candor and a certain independence;

. Scholars enjoy our trust becadse of a seémingly air- *
tight line of reasoning: Educators are in the kridwledge -
-~ business, the cornerstone of knowledge is triath, the pur- -

suit of truth demands integrity and: intégrily, tequires
“candor. So when educators talk, we assume that we're

not being commed. But exploitation of this trust isappa- -
‘ently irresistible to public relations firms whose clients.
‘want to influence public opinion. We should not be sut-: .
" _prised, therefore, to learn thet PR firms ook for well--
credentialed scholars willing to put their names'on opred *
pieces written by the firms and advocating their clients” .
views. An op-ed from an established scholar, after all, isa -

whole lot more persuasive than a paid advertisement.
Scholars who lend their namies and titles to ghost-
written op-eds that are meant to advance the commer-

. Cialor political interests of others betray the public trust, .
+ Their conduct deceives the newspaper that pihlishes..

" the op-ed and its readers—biut. w

_:zvbuysiﬁg'a"gzsed car. We are encoiraged to trust scholars,
i E.ltter %t for long if they become shilis.for private:

+ In the case of professors passing off op-eds as their own,
. the author (who prefers to remain hidden) not only
i knows abigiut the use of his or her wards, but wants the
. educator tonse théwork, - .- 0 .- C
. Astudent whobuys a term paper and submits it 3s his
| pwirhas plagiarized. That's not exactly what’s goirig on
. nthe examples described by William M. Adler in today’s
g.igle}gict)ok,_ but i’s close. Tnstead of a grade and course
: credit, the educator gefs published in a'newspaper and
“-AnRgobeost. © . . o . Lo '

- ing whether this practice constitutes plagiarism
be the best way to analyze the mafter;'. Instead,

may gt

OPreL aa I St 1 thfeaiéﬂs our-
- faith-in he educational enterprise, This is the academic
- ¢quivalent of turning back a used car’s odometer, butthe

L Plagmnsm has several meanings, Tﬁeﬂ:eft ofan un -
| Sspecting author's work is one example; perhips the.
| most.common. Plagiatism can also occur without theft.

we should se it as a form of intellectual fraud. When
someone Yies about an important fact to sell you a prod-

‘uct, he's perpetrating a fraud. Here, the e is fake
;authorship.and the product is an idea. Intellectual fraud

is not a.erime. But it is wrong.

7 To sépclearly why it is wrong—why it is intellectual
. fraud-—imagine that an eplisted scholat, in a moment of
. candot; subrmnits his ghostwritten 6p-ed with a disclaimer
. that reads: “This article was written by an indusiry’s

public refations firm but I agree with it.” What would
happen? It would not be publisted. If by some nnimagin-

" able editorial lapse it was published anyway, readers

¢ would ignore it or write irate letters to the paper. The
_"true author and the fake author know that, of course,
which is why the disclaimer dees not appear. They con-
ceal the trath so the newspaper will print the oped and. -

readers will be encouraged to accept the ideas as valid. A
deception to sell a product. :

quite djiferent from the practice of professors hir-
ing students to do research and write first drafts.
Using student researchers is a way to train the next gen-
eration of scholars. Further, professors are expected to

L et’s make some iﬁ:portant distinctions. First, thisis

design the research methodology and objectives, and to
- closely monitor the students’ work. They are also expec- .
ted to- give students credit in whatever they publish.

Nothing is hidden, Nor are we talking ahout ghostwrit-

" ers who prepare articles, speeches or books for those * '}
- ‘who may be too busy te do it themselves. When a gover- [ -~ -
..1or or-d CEQ gives a speech or a celebrity publishesan " |-
- autobiography, we will not feel deceived if we learn that -
:someone else wrote the words. Wiiting books and =
- - speeches is not the essence of their work. Weexpectonly
that the ideas are ones the governor or CEQ truly,holds_ :

and that the celebrity’s life is accurately portrayed.

Scholars ave different. Formulating and expressing

ideas 8 precisely their job. Tn-exchange for pledging

- themselves to the discovery of knowledge, a pursuit that ~

benefits all, scholars are richly rewarded. Not in money

* perhaps, but in prestige, in free time to think and write .
and, through tenure, in immunity from market vicissi- .

tudes. These benefits come at a price, however.

Scholars may not subcontract the heavy lifting of ~

factual investigation and intellectual analysis to others,

providing only the wrapper—name and title—for the -
final product. “What's the differenice who wrote it,”.the.
- fake author might protest, “so long as I agree with it?

.. Isn’t that enough?”

Not in my book. Scholarship is not just a bottom ~
tine—an idea or a discovery. It is also the rigorous meth-

tenehas legal ethics at New York ™
ol of Law, where ke is vice dean q_mg o

odology that 1éd to the idea or distovery. Anyorne who

that the very act of writing educates the writer, and infla-
ences the shape and form of the opinfon. When in arti-
dles or books, therefore, a scholar tells us that something
is true or right, we are entitled to believe that he partici-

- pated in the process that léd him to that conclusion and

in the manner in which it is expressed. If the author is
relying on the work of others, he is required to cite it.

. Nolaw can stop intellectual fraud. The Fifst Amend-
ment will even protect this shoddy practice. But it canbe

stopped by the institutions whose credentials make the
abuse possible in the first place—colleges and universi-
ties—and by the emphatic disapproval of academic col-

leagues. And they have incentive to do so. Aside from the.

public harm, this corrosive practice threatens them most
of all,

»~hagever written an"essay 'defendin'g“arr OmeO‘l'I.kBGWB S




- -to license its inven-

INTELLECTUAL PROPERTY

NIH Weighs Demand to Force
Sharing of AIDS Drug Patents

The government’s interpretation of a 25-year-
old law giving federally funded researchers
the right to patent and commercialize their
discoveries was put to the test last week.
AIDS activists want the National Institutes of
Health (NIH) fo use its legal muscle to rein
in the spiraling domestic cost of an important
AIDS drug. But major research universities
and former government officials who wrote
the aw say that if the activists got their way,
it would damage efforis to commercialize ac-
ademic discoveries. :

At the heart of the conflict are two provi-
sions of the 1980 Bayh-Dole Act. One says
that government-
funded inventions
should be “available
to the public on rea-
sonable terms.” The
other gives funding
agencies the right to
“march in” and
force a patent holder

tions to other com-
panies if the exist-
ing license holder
isn’t taking “rea-

develop the inventjon or if
change is needed to “alleviate
- health or safety needs.”

But balancing health and
safety needs with the larger goal
of turning research into products
can get tricky. “Ts it fair for U.S.
taxpayers who paid for the de-
velopment of these diugs to pay
five to 10 times more than [pa-

of other anti-HIV medications. 1t was devel-
oped in the early 1990s by Abbott re-
searchers supported by a S5-year, $3.5 mil-
lion NiH grant awarded in 1988, and the
government has a stake in four of the six
patents covering the drug. Norvir has been
on the market since 1996, but last year Ab-
bott increased U.S. retail prices for some
formulations by up to 400%. _
Health care activists want the govern-
ment to force Abbott to rol back prices. The
Essential Inventions petition, for instahce,
asks NIH to require the company to license
the four patents to competing manufacturers
and to compel all producers to deposit
small royalty payments into an R&D

abusive pricing problem that Bayh-

for the group, arguing that the law’s
“reasonable terms” provision applies

fund. “This is precisely the type of

Dole’s march-in clauses were meant
to remedy;” says Sean Flynn, a lawyer -

tients] in other countries?” asks  Bye-bye Bayh-Dole? Former Senator Birch Bayh (above) says NiH
James Love of Essential Inven-  would undermine innavation policy if it intervenad on Abbott
tions, 2 Washington, D.C.—based patents, as James Love’s Essential Inventions group has requested.
advocacy group. He says NIH
should act to “protect the notion that [the law]  to drug pricing.
is a fair bargain [and not] an unmitigated That view, however, was disputed by a
giveaway” Opponents agree—to a point.  string of witnesses—including the law’ co-
“While I'm sympathetic to the effort, ...,  author. “We never infended for [Bayh-Dole]
twisting intellectual-property law to control  to be used to corntrol prices. We stayed away
drug prices would be intolerable,” said Nor-  from that on purpose,” said former Indiana
man Latker, a retired NIH general counsel.......—senator.Birch-Bayh-(D);-who-sponsored-the
The batfle was joined in January when Es- . legislation. . with former.Kansas-senafar-Rob
“sential Inventions asked NIH to march in on  Dole (R). Essential Inventions “flagrantly
four patents held by Abbott Laboratories of — misrepresentfed]” the law’s legislative his-
Chicago, Hlinois. It claimed that the firm was  tory and intent in its petition, he added.
profiteering on a widely used AIDS drug Two university groups—the Association
called Norvir (wwwessentialinventions.org).  of American Universities (AAU) and the
A 25 May hearing at NIH heard comments  Council on Governmental Relations
on the petition, (COGR)—agree with Bayh and predicted ;
Norvir is used to boost the effectiveness  that companies would refuse to invest in »

CREDITS: JAY MALLINZJAY MALLIN PHCTOS
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taxpayer-fitnded inventions if NIH granted
the petition. “It’s a misapplication of the
statute ... fthat] would likely have serious
unintended and adverse conseguences,”
said AAU representative Theodore Poehler,
vice provost for research at Johns Hopkins
University in Baltimore, Maryland. “t
would be a major deterrent to licensing in-
ventions ... if potential licensees believe
the government has authority” to control

DEVELOPMENT SPENDING

to analyze spending on global probems.

Participants of the “Copenhagen™Consen-
sus” weren’t purely naysayers: They laiNed, as
money well spent, initiatives proposed to dpm-
‘bat AIDS, malaria, and malnutrition, for
ample. “This will help us focus on the mor
important problems,” says workshop organizer
Bjern Lomborg, director of the Environmental
Assessment Institute in Copenhagen.

Many scientists don’t buy that argument,
however. “We shouldn’t be spending less on

~elimate change so we can spend more on

sanitation, The problems are interrelated,”
says Stephen Schneider, a climatologist at
Stanford University, who labels the work-
shop’s premise “phaony and g distortion.”
The stated premise was that the industriaf-
ized world has limited
funds—about $50 billion a
year—for aid to developing
countries and no objective
way to set priorities, Ac-
cording to Lomborg, anthor
of The Skeptical Environ-
mentalist—a 2001 book
that sought to discredit a
hest of environmental con-
cems (Science, 2 Jamuary, p.
28)—“eco-myths” such as
global warming “prevent us
from acting rationally”
when committing resources
to improving the world. It
would be better, he argues,

prices, added COGR representative An-
drew Neighbour, a faw professor gt the
University of California, Los Angeles,

NIH officials gave little hint after the
hearing of how they will rule. Mark
Rohrbaugh, head of the agency’ technology-
transfer office, said he plans to “move expe-
ditiously” to make a recommendation to
NIH Director Elias Zerhouni, who will
make the final decision. Although many le-

s Rate Greenhouse Gas Curbs a Poor Investy

University of Chicago, Douglas
North of Washington University in
St. Louis, Misouri, and Vernon
Smith of George Mason University
in Fairfax, Virginia—to rank solu-
tions to pressing problems accord-
ing to their likely return on invest-
ment. Experts, chosen by Lomborg,
argued for and against each of 10
“challenges” (see table).

Laving out the case for climate
change was William Cline, an envi-
ronmental economist at the Center
or Global Development in Wash-
on, D.C. His primary evidence ,
was\the 2001 report of the Integf

LUIIIbUlS
P eport is “the best of
imate change.” The eco-

e-generating hu-
iss as well as amable

The most ¢ost- effc:c Ve
strategy, Cline argued
would be a global carbon
tax, more aggressive than
the one called for under Ky-
ofo, that would halve green-
house emissions by the end
of the century.

to base spendmg on cost-

r bad”_investments, Pan-

Stacked deck? Bjsm Lomborg (right} with Danish Prime
Minister Anders Fogh Rasmussen.

The panel rejected that
line of arpument, . concluding that. Clines.pros..

NEWS OF THE WEEK

gal observers predict that NIH will reject the
petition, Love is hoping for & boost from
election-year politics. “Drug pricing is a big
political issuc” that President George W.
Bush won'’t want to hand to his opponent, he
says. Love has also asked NIH to exercise
march-in tights on another drug, Pfizer’s
Xalatan glaucoma treatment, which he says
costs up to five times more in the United
States than abroad. —Davip MALAKOFF

ent

HClimate change is not an economics prob-
lem. It’s an ethics problem,” he says. Adds
John Holdren, an environmental policy ex-
pert at Harvard University, “One can’t help
suspecting ... that Lomborg has stacked
both the participants list and the fiaming of
the questions to achieve this result”

Lomborg rejects that charge, arguing that
the workshop’s organization was “‘unbiased”
He acknowledges, though, that the panel
was short on environmental expertise. “T in-
vited other economists,” who declined to
come, he says, dismissing his critics 4s “con-
spiracy theorists.” Lomborg plans to distrib-
ute the panel’s conclusions to governments
and to the United Nations.

Iustrating how influential Lomborg is
Rerceived to have become, environmental
ecspomists convened an alternative confer-
,” in Copenhagen
to discuss sustainable development,

a

CREDIT: BJARKE ERSTEDIE#IAF PHOTOS

redictions “the develop-
er most of the damage from

cause according
mg world will
climate chang;

With backing from the prime minister of
the right-leaning Danish government, Lom-
borg invited the nine economists who attended
~—including Nobelists Robert Fogel of the

www.sciencemag.org SCIENCE  VOL 304 4 JUNE 2004

elist ‘\Iancy Stokey, an economist at the Uni-
versity of Chicago, explains that the solutions
would require “large expenditures for bene-
fits that would come far in the fitre.” Even
with a less limited budget, the Kyoto Proto-
col, i the panel’s view. is not worthwhile.
That leaves scientists such as Schneider,
a lead author of the IPCC report, fuming.

“Prevention of chma

change will pay off; it
will reduce our dependence on Middle East
oil, and it will create a new industrial sector
for renewable energy and energy conserva-
tion”” Clearly, economics afone won’t recon-
cile these sharply divergent world views.

=IoHN BOHANNON
John Bohannon is 2 writer based in Berlin,
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.the: infection: ﬁghtmg proteins.

ther is ve‘ry effective when used
* other dlemotherapy drags, they
‘mor, gr

‘Avastin,
. moniths i m some patients with co-

to

ther phrts of the body.
There i is just one big: problem:

at such’az

not he abl?: to afford them,
Although the new

'_(_Cancer Weapons

ty and thee ‘pafients it serves took
< “heart’ afewweeksagoﬁ'omthe_ |
Food andiDrug Administratiofi’s © -
~approval jof two. new ‘drugs—

- - Avastin aild Erbitux. These are
. antibodiés, similar in structure to |

. that c:rculate in’ our ‘blood. Nej--
one, but in combination with_
can shnnk tumors, restrain tir- .. .
and, in the case of
gxtend life by a -few
cancer that has already spread -
Both' drugs have been marketed .-

ordinarily high pric- .
68 that many people will simply .

-charged to hospltals and physi-.
"~ cian ptactices) of a month of
< =tréatment for a nornl-size adult

‘is roughly $4,800 for Avastin and

' $12,000 for Erbitux. Since most
“ colorectal-cancer. pattents for
whom these drug’s are medlcally
appmpnate receive them'not sin-
glybutin combination with other
_'chemotherapeutlcs .the monthly
“AWP:is-more like $11,000 for
~ ¢ombinations including Avastin
“and $16,000 for Erbitux. Provid-
ers pass these costs on fo pa-
. tients, along with. charges that.
“eover the costs of pharmacy and

they.can be much longer for pa--
" tients who respond favorably.’ In”
other words, the cmuulahve cast’

* that certain novel “safe and effec-

18, -uges ot‘ncr than.:the' FDA-
-approved ones. . Unlike . other

dispensing. Courses of tredtment
generally last several tmonths, bit

want their farmhestoassumethe;.
tinicial burden will be left vith

11808 of expenswe new drugs His--
‘torically, an FDA judgment of
““safe’ and effective”—the statuto- .
1y criterion for drug approval—"|
“has’ almost " automatically . trig-
¢ geted an agreement by payers'to
'-.relmbursq which is the real gate- :

“ ket success. We may niow see pay--

ers deciding, for the first time,

tive” medicines are. simply no

worth paying for. In addition, pay-

ers will surely try to limit “off-
label” uses of these drugs—that

areas of ‘medicine, ‘physicians

have ‘coriitnonly ‘prescribed can- |-
'cerdrugs-for abroa array of -

i-As desperate cancer patlents :
”and théir adyocacy groups | feel. .
critical ‘options narrowing, they: .
“will - make *their “sentiments <
- known. When they do, the same
" 'members of Congress who in-'
“comprehenmbly pr0h1b1ted Medi. " |
. care from negot:latmg prices with- -
. -dnig compantes will be predict- . |
v shocked to find .that new .
‘ dmg‘scostsomuch Congression:
- al committees will hold hearings. -
Tearful cancet patients and sur- .
viving family members w:ll tell:

-gaod;
¥ hxgh levels In reaching the
stratosphere, however, - they are
: effectwely darmgthe government
. ‘toimpose price controls: Thils the

|- government must do if the drug

industry : fails to .come to its
Vsenses quzddy

. ~The wrzter 1 physman in
chief af the Memorial > - . -

loan-Kettering Cam:er Center .
nNew York. i
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The reforms thatunleashed

- American innovation in the
- 1980s, and were emulated
- widely around the world, ara

under attack at home

REMtM BER the technological malalse
thasbefell Americain thelate 197047
Japan was ousy snuffing out Pitisburgh's
weel mills, driving Druoit off theroad,
and begluning 1ts assaulton Slcon Val-
ley. Only & decade lates, things were very
diffarent, Japanesa i dustry was i re-
neaL An exhausted Sovia erfxgl:e threw
in the towel Europ e sarup and started in-
vesting henvﬂ? in Amen<a, Why the sud-
dex reversal of fortunes? Across Amerlea,
{herehad been & lowering of [nnavadon
unlike anything seen before,

Possitly the mostinsplred plece of Jeg-
islation ie be enactad in Amnenics over the
past half-century wagthe Bayn - Dole act
of 1980, Togather with amendmenwsin -
1984 and augmentarion in1y86. this un-
locked all the Inventions and discoveriss
thathed heenmadein Jaboratories
throughout the United States with the
help of taxpeyets' money. More than
anything, thivsingle policy measure
heipedtorevanse America's procipitous
slide Into industrial irrelevance,

Before Bayh-Dale, the frufts of re«
search supported by government agen-
cleshad helonged mrictly ta thefedezal
governmeni Noby dy could exploit such
research withoutsediaus negotiations
withthe federal ugency concerned.
Worse, campantes found lt nigh impossi-
bieteacquireexclusive rights toa govarn-
menrewned pstent. And witheut tha,
faw firms wers willing to invesl milllons
more af thelr ywn meney 1o twn araw
researchiden (nto @ mathewably product.

Theresultwnas tnst inventions and dig-
toveries made in American universities,
wuching hosprals, navonal labamteries
and non-profit insticutions et in wars-

- houses guthenstg dust, Of the 28.000 pat-

entz thi! the Ameyican government
ownadingso, (ewer thun 5% had been
licensed to industry. Although wxpayers
ware looting the bill for 60% of all acu-
degnic reyearch, they wera getting harcly
anything in tetun,

The Buyl Dole nc did two bigthings
&18 stroke. )t mansforred ownership of an
invenpon or discavery from the govern-
ment agency 1hat had helped to pay for i1
10 the asaderme institutvn thathad caes

" ried out the acrual research And f1en-

surad thatthe researchers involved gota

piece of the acdon. L
Overnight, yntversities across Amer-

' lea beeame hotbeds of innpvation, as en-

trepreneurial profeesors toak their

- Inventons (and grduaie students) eff

campus 1o setup companies of their -
pwh. Sinca 1990, American un{versities
have witnessed s tenfold increase in the
patenis they purnerale, spun off mote than

- 2,200 firms to explait researchdone in

their Jabs, created 260,000 jobs fn the
procegs, and pow contribute 840 hillion
anfiually to the Amarican sconotny. Hav-
ingseen the rezubs, Amencs'strading
ners have bean guick 1o fallow suit,
Odd, then. that the Bayh~-Nolesct should
now be under such aﬂackigmmedca. '

Nao free luxich !

Thers hasalwsys been 8 fringe that felt it
was inmoral for the government 10 pri-
vatise the crown jewsels of academicre.
sanrch ,they ask, shauld axpayess
be charged for goods baxed eninventons
they have alroudy paid for?,

Thud 1s sasily answered, Inveniton, ap
7Q has swessed before, Ls inmany ways
the easy bit. A dollar's worth of acaderatc
Invention or discovery requires upvwards
of $10,000 of private eapital 10 bring ta
market. Far fron getiing a free lunch.
cornpanies tratlizense ideag fromunt-
versiti=g wind up paying overa9% of the
innovation'sfinulcogt,

Ther there is the American Bar Asgaci-
avion, which has labbfed hard (o garthe
govermment's “march-in" nights repesled.
The gavemment has kept (houghtarely,
used) the right to withdraw g licence if a.
tompany failsro commerciallse an lnven-
tian withm 2 ressonable period, Thiy was
10 prevent campanies fromn lcensing aca-
demic kmow-haw merely 1o block rlval
firme from delngso. The lawyers anue
that the government cauld wse Itz walk-in
rightz o bully pharmaceurdeal irms inty
lowering the prica of certain deugs,

Whaiaver the merits of thelr case, suf-
ficm it ta zay that the snie purpose of the
Bayh-Dolelegislation wastopravide in-

- gentives for acadernic rescarchers to ex-

plolt their ideas. The colture ¢f comped-
Hveness created in the process explains

- why Awience Is, once AgAIN. preemizent

intechnology. & goose tharigys such’
golden eggs nevds nurturing, puMectng
and even elonlng not plucking forthe
pot. Readezs who agree or dizagres can
vhare their own views A1 WRW.econ o
el epmifonims/ig. @ :
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“Yes, America Hasa ‘New EconomY’i Technology

fering from the usual inefficiencies of tax-

A27

-Federal Reserve Chairman Alan Meanwhile, Rand Corp's Critical Tech- “* val, Japan. But there is a lot more to this

nologies Institute, surveying corporate ex-
ecutives, forecasts that over the next 20
years “molecular medicine” will lead to

Greenspan gave unexpected support to
“New Eeonomy” theorists in a speech at |
the Gerald R. Ford Foundation in Grand
Rapids 13 days apo. Information technol-
ogy, he said, “has begun to alter, funda-
mentally, the manner in which we o busi-
ness and create economic value.” By en-
abling businesses to remove “large swaths
of unnecessary inventory,"” real-time infor-

Global View
By George Melloan

treat diseases at the genetic level, Therapy
will be applied at earlier stages of disease
and will be adapted to individual patients.
These more precise treatments wili further
advance life expectancies.

“The same deeper understanding of ge-
neties that is poised 1o revolutionize heaith
care and its attendant industries aiso of-
fers the potentiai for more precisely breed-
ing plants and animals,” says the Rand
survey. “Depending on consumer accep-
tance, by the early part of the next cen-
tury, much of the world’s prodiice may be
genetically engineered in some way.”

Materials technology is a wide-open
fiald, with possibilities for flexible glass
or ceramics and, most fascinating, the
marriage of biology and engineering to
produce combinations of organic and in-
organic materials that are, in effect, self-
assembling. Tiny sensors will someday

mation is accelerating productivity growth
and ratsing living standards, This has con-
tributed to the “greatest prosperily the
worled has ever witnessed.”

That is bullish tallke for 2 man better
kiown [or chiding Wall Street for its “irra-
_ lional exuberance,” long before the Dow
soared above 11,000, There can be litfle-
doubt, however, that there is a new, tech-
nology-based cconomy roaring toward the
year 2000 and that Americans are is pri-
mary driving force. So it is fascinating to
contemnplate what new technological mar-
vels we're likely to see in the 21sf cenfury.
Just as engaghig is reflection on why it is
that the 1.8, has Hecome the fountainhead
of creativity in science and engineering, A
lot of other nations would like to find the se-  car” early in the 21st century, using fuel
eret and bottle it, cells, an advanced electrical battery.

But tirst a look at some of the hot tech-  “Overthe longer term, fuel cells, combined
nolegies, some gleaned from a bibliography  with super-strong, ultra-light polymers or
prepared by the Organization for Beonomice - ceramics, could provide true energy sav-
Cooperation and Developmen! in Paris.  ings for the transportation sector,” the
OFECD résearchers expect further dramatic ¥Ra nd study says,

cases Suving enornwns dnmunt:. of [uel.
Imaging technology is progressing to-
ward identifying tinier objects, advane-
ing molecular medicine and genetie engi-
neering.

In transportation, look for the “hybrid

advances in information technology, with The reason the 1J.8. is leading the tech-
desktop compulers heading onward and up-t aological revolution is partly ils preat
watlth in memory and speed. Gene-replace-  weadth, s corporations, universilies and
ment therapy could be widespread by 2026,  national laborateries are the world's fead-
1§ the Human Genome Project unlocks - ing spenders on research and develop-
ther mysteries of the human body. ment, with outlays double the nearest vi-

powerful medications and therapies that =

etiminate the need for highway Loll booths
and tvgul.llL automobile engines, in hoth

great burst of creativity than just the
mount of money spent. Far more impor-
ant Is the environment that Americans
have created—or perhaps preserved is a
better description—-that fosters and re-
wards creative effort.

The Bayh-Dole Act of 1980 allows recipi- -

ents of government grants to retain title to
their inventions. Says a study on basic re-
seatrch by the Commiltee for Keonomic De-
velopment: “This law has stimulated in-
tense growth in university patenting and a

subsequent technology transfer from basic

research institutions to industry. As a re-

-sult, industry is increasingly involved in

collaboration with, and sponsorship of,
university-based researchers.” For exam-

Genetics research will
revolutiomze health care.

ple, the CED report notes that there are
1,009 companies in Massachusefts with re-
lationships with the Massachuselts Tnsti-
tule of Technology. Their worldwide sales
are $53 billion. “Similar developments
have taken place In California’s Silicon
Valley and the Research Triangle of North
Carolina.”

But many places elsewhere in the world

are lacking one or more of the magic ingre-

dients that have made the U.S, the great
dynamo of the technological revolution. No
courdry, for example, can nmateh Amer-
ica’s vast network of colleges and universi-
ties, teaching hospitals and privatere-
search instifutions, not to mention the labs
of its muitinational corporations. These
centers of research attract aspiring scien-
tists and engineers from all over the world
and many find the hdellectual climate so
much 1o their liking that they seltle perma-

‘nently in the U.S.

[1.5. national laboratories, though suf-

‘whip up “environmental”

supported institutions, nonetheless direct
grants to thousands of individuals who are -
pursuing promising lines of research. And -
the ease with whieh individuals can start -
businesses in the U.5., in sharp contrast to
Europe and Asia, means that good ideas-
spawn new firms, which often grow large
and provide shelter and stimulation for -
new pgenerations bent ot making their
marks in research and development.

But there is more to it than that. The
1J.5. would never have arrived at this
stage wilthout the changes in the public-
policy environment that have transpired
over the last 20 years. Ronald Reagan set
in motion a deregwdatory and tax reform
process that has survived to this day. Ef-
forts by the Clintons to nationalize the
health indusiry, which sureiy would have
stultified medical research, faited, Se did
the effort of Vice President Al Gore to’
. hysteria and
thus expand the regulatory burden, which -

is a particular curse for small start-up -

firms, at a faster rate. ]
Ancther Rand study comparing the 11,8,
with the. Buropean Union, Japan, China
and South Korea shows that the U.8, leads
in providing a climate of openness to for-
eign trade and investment. This helps
make the U.S. economy highly competi-
tive. Competition stimulates innovation.

That is reflected in Rand statistics show- |

ing that American industry sharply ex-
panded its employment of Ph.D. scientists
and en;,inema hetween the years 1973 and -~
1991, increasing is share, relative to otlael
employers, (o 36% from 24%.

There are lessons in all this, All this new
science didn’t just happen. It had to be in-
cubaled. If the U.S. can preserve the envi-
ropment That batches inventions, it can
ook Torward will uptimism to the 21st cen-
tury. Present evidence suggests that the
21st may even outsirip the 20th as a cen-
Lury of science,




