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INTRODUCTION
| Mr. Chairman and members of the Subcommittee, my name is

"P. Roy Vagelos. I am President of Merck Sharp & Dohme Research
- Laboratories, a division of Merck & Co., Inc. Before joining

'Merck_in'l975, I was Director of Washington University School

of Medicine's Division of Biology and’Biomedical Sciences and

.Chairman of its Department of Biological Chemistry. My
.curriculum vitae is attached as Exhibit 1. I am accompanied

by Rudolph J. Anderson, Jr., Associate General Counsel and =~

Director of Patents of Merck.

I appreéiate the opportunity to testify during the Sub-

‘ ¢ommittee's hearfngs on our patent system'and U.S.'patént

policies. At the outset, let me issue a disclaimer, I am

not an expert on the patent system. I am a physician; my back-
‘ground is in academic medicine and pharmaceﬁtical research and
$develo§ment. But as someone whose work is directly atffected by
' "the patent system, I hope my observations concerfing how the
- patent system impacts innovation in my industry will be

helpful to the Subcommittee.




Our patent systém today has changed little from the system
-designed in 1836. Tremendous strides in scientific and medical
knowledge haVe been and continue to be made. In recent years,
thése.strides have'permitted, and. the public interest has demand-
ed, ﬁdre intensive preﬁarketing.investigation and regulatéry
“review of drugs. This has caused great changes in the manner
in which pharmaceutical research and development is conducted
in the United States,

The combination of a static patent law, dynamic research
~and growth of regulaﬁofy review demands congressichal attention,
and I am happy to have a Chance to discuss the problem with yOou.
The economic incentives provided by the patent system -- incen-
tives essential for research and innovation =-- are declining

at the very time we have within our grasp major new medical
advancements, particularly in the field of biomedical research.
There are disturbing trends within our industry with respect

to declines in domestic research by U.S. based firms and'thé
growth of Cérman, Swiss and Japanese firms as innovation
'leaders.i/ These trends could become irreversible if the
incentives and disincentives to.Ameficén_inﬁovatién éfe ﬁot
soon addressed legislatively,

While many factors affect these trends, an effectiQe U.S.
patent system is of paramouht importance. New discoveries
made possible by research breakthroughs may not be within the
scope of our present patent statute. Improved health and safety

' testing methods, reflected in regulatory premarketing approval




requirements, have effectively reduced the patent term to 10
2/

years or less in the pharmaceutical industry. And the
patent issuance process produces unreliable patents, thereby
creating uncertainty within corpbrate decisionmaking processes

t .
which can result in less money for research and development,

THE PHARMACEUTICAL INDUSTRY

The pharmaceutical industry thrives on innovation and dis-
covery. It is,_and_has been at'leaSt since World wWar 1I, one
of the most research intensive of all U.S. industries. Overall,
on average U.S, pharmaceutiéal companies spend six peréent of
thei: total sales on research and development, compared to |
two percent for all industfy.é/ We at Merck spend more,

The health of the American people has benefitted tremendous-
ly from this comnitment to research and development. Cures or
"~ vaccines for some of mankind's most dreaded diseases are now
taken for granted, and we ‘are on the verge of important break-
throughs for many of our remaining major health problems.

The U.S. economy has also been a beneficiary. Reduced
health care costs through bOth.prevention_and treatment_of
illnéss by drugs has almost incalculable economic benefit. For
examplé, Americans sPené in excess of $1 billion a year treat-

ing pneumococcal pneumonia; the average hospital cost per
4/

~patient_in 1976 was about $1600. ~ A vaccine, effective for at

least 3-5 years against the strains that account for B80% of
the cases of the disease, introduced by Merck in late 1977

and sold for approximately $5.00 per dose, should enable




the nation to reduce these costs substantially. The pharmaceu-
tical industry also contributes positively to our balance of

. 5/
trade, adding $1,150,000,0000 in 1979.

MERCK & CO., INC.

Merck is one of the U.S., pharmaceutical firms whose
major emphasis is on reéearch-to invent and develop new
pharmaceuticals. Our research and development budget has in-
creased for 25 consecutive years. In the past decade, we
spent nearly $1.2 billiQn. In 1979, we spent in excess of
10 cents of every sales dollar received from drug sales on
research for new drugs. This year, we will spend another
$227,000,000. In a word, our business strateygy is innovation,
The folloﬁing table illustrates our commitment to research and
developmentﬁ

'Mérck.& Co., Inc.

Research and Development Expenditures

1970 - 1980
1970 - § 69 million o 1976 - $134 million
1971 - $ 71 million 1977 - $145 million
1972 - $ 80 million B 1978 - $161 million
1973 - $ 91 million | 1979 - $188 million

1974 ~ $103 million 1980 - $227 million

1975

$125 million

Merck's commitment to research has resulted in a

- number of major medical breakthroughs. Early achievements




included important sulfa drugs, the development of strepto-
rmycin, the synthesis of cortisone and the discovery of
‘vitamin B12' a life-saver for persons with pernicious anemia,

Other Merck inventions, Diuril and aAldomet, revolutionized the

~

AS

treatment of high blood pressure in the 1950's and 1960°'s.
Major improvéments ih the treatment of the.symptbms of
arthritis came from:the'invention of later steroids such as
VDecadron. The development of the nbn—steroidal antiinflémma—
tory drugs Indocin and, more recently, Clinoril have further
improved arthritis treatment. oOur Timoptic is thé most
’widely prescribed drug for the treatment of glaucoma; and it
has vastly improved the treatment of this disease which is

" the leading cause of blindness in the United_States.é/ Merck's
'_rQSearch in viral and bécterial vaccines has led to the
development of vaccines against a broad range of infectious
.diseases, includihg'méasles, rubella and mumps. AS earlier
fmentiqned, we have recently deﬁeloped é vaccine for the
prevention of most forms of pneumococcal pneumonia which
claims the lives of 54,000 Américans'each year%/ and we have
in late devélopment stages a vaccine to protect against
hepatitis caused by Hepatitis-B virus.

FUTURE ADVANCES

These achievements of Merck research and many others
from other members of the United Sthtes'pharmaCEUtical

industry have been truly spectacular. However, much remains




_té be done. The unfinished agenda of modern biomedical
science includes some formidable problems. Heart disease,
éancer, stroke, schizophrenia, arthritis, kidney failure,
and the degenerative diseases of aging are amoné the rgmaining
healih problems yet to be fully addressed.

As difficult as these problems are, I am tremendously
optimistic about the scientific possibilities for the future.
We noﬁ have in sight a fundamental understanding of many

__body functions that should'unlock the mystery of treating.
and preventing many of ocur existing major health problems,
There is a tremendous optimism about what inventions may
lie aheéd for the treatment of human disease,

| Understanding of gell surfacés, including receptors for
ﬁormohes'and drﬁés, of the method by which cells communiéate,
of the nervous impulée, and thé recent discovery of peptides

" in the brain that act as natural opiates for the relief of
pain represent the kind of information ﬁhat is now available.

We are just beginning to test in the clinic a drug which

, lowers plasma chdlesterol by specifically inhibiting the
biosynthesis of this subs£ance. We believe this drug will
be useful in prevention of arteriosclerosis with'its multiple
~complications such as coronary heart disease and stroke.,
‘Immunolegists are unraveling the cellular and molecular

'“WM_emen;swresponsiblewfor the immune response, and for the




first time one can begin to probe the possible involvement
of immunological factors in such.areas as cancer, chronic
infections, rheumatoid arthritis, and even the process.of
agin%. We now have under development in our laboratories,
-vacciﬁes to prevent meningitis, gonorrhea and chicken pox as

well as infections caused by herpes and hepatitié-A viruses,

'RESEARCH AND DEVELOPMENT COSTS

- Substantial financial commitments by companies such
as Merck will be'necessary if we are to traﬁslate the many
basic research observations into drugs that cure or prevent
disease.

As ihe President of Merck Sharp & Dohme Research Labora-
'to:ies, I head a group of more than 2300 biochemists,
physicians,'biologists and other research scientists. Many
of them are preeminent in their fields and major scientific
honors have been awarded for their work. On the staff today

are recipients of The Albert Lasker Medical Research Awards,

the American Chemical Society's Alfred Burger Award in Medicinal

Chemistry.and the Prix Galien Award of France. My predecéséor,
Dr. Lewis H. Sarett, was recently elected to the National
Inventors Hall of Fame.

To attract and support the work of such scientists we
must be able to fund the most modern laboratory facilities and
instruments. This necessitates large investments of capital._

For facilities alone Merck has recently completed a major




bﬁilding program, involving $60 million of capital investmént
over a five-year period. During this same period, we have
modernized and renovated existing laboratories at a further
cost pof $40 million. We are now starting on the next phase
and have already approvéd $50 million for further laboratory
expansion, |
Good laboratories are,'however, only places where work
¢an be done. Pharmaceutical research and development redquires
a commitment of people and funds for projects which may take
~a decade or more to reach fruition. 1In 1962, it took about
two years and $4 million to bring a new pharmaceutical
product from discovery to marketing; now it takes about 8
years and $50 million.g/ Merck's expenditure of $190 million
on research and developmeﬁt_last year reguired the investment -
: of.almoét two-thirds.of our net income.
The commitment of such funds is made with.no guarantees
as to result. While we are using our greaterfscientific under-
standing to bécome more systematic in our research, serendipity.
plays a role, as_indeed it must_in any reseérch. For example,
a few years ago Merck scientists were working on a'promising
new product candidate for lowering blood pressure, We succeeded,
~and due to observations méde with respect to the compound by a
' fgfoup-working on opthalmic research,.we also ended’up withla
-majof breakthrough for the treatment of glaucoma.
Uhfortunately; oftentimes our research leads to dead ends

rather than such fortuitous results. In the ten-year period




1966-1976, Merck invested over $800 million in research and
development and introduced only one major new marketable drug.
‘If our management had ﬁot had great confidence that economically
imporfant new products would result from the work then underway
"in ouf 1aboratories, they could not have justified that large'
ongoing expense,

| Merck's experience is not unique. Dead ends are part of the
nature of the scientific process. 1In 1970, members of the
Pharmaceutical Manufacturers Association tested 704,000 com-
~pounds for pharmacclogical activity. O©Of these, barely a
thousand proved promising and safe enough after testing in
animals to move into clinical tests. Only about 12% of the
compounds which were tested in humans ever reached the market.g/
Thus, the development of a drug is a long and tortuous process --
one which can lead to disappointment at any turn. of course,
Cat any time during the development process, competitors may
‘introduce products which can drastically change the need and
desirability of our products. |

As I indicated earlier, it takes much longer today

to develop aApharmaceutical producﬁ and there is no reason

'to believe thét the situation will change. The increase of
time stems from two factors: first, the sophistication of .

"the chemical and biological research now required for

the drugs we are developing; and second, the substantial

length of time necessary'to secure regulatory approval for a
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" new drug. Underlying the longer regulatory review period are

two factors: (1) increasingly sophisticated scientific
knowledge and tests that discern actual and potential adverse
_feactions simply not diécernible 20 years agO: and (2} a
.general reticence to approve new drugs without satisfying
higher and higher standards of.proof concerning héalth penefits
and safety risks.

As a physiéian ahd biologist, I see the tremendous poten— .
tial for great strides in disease treatment and prevention
which lie just beyond the horizon. As a manager and planner,

I know that the dollars must be there to fund our ongoing ‘
reéearch if these poténtials are to be realized. The profits we
‘realize from our research successes must be sufficient to be

‘the source of such funding.

'DECLINING RESEARCH AND DEVELOPMENT

As research and development becomes increasingly'expensive,
the rewards for success cannot be allowed to decrease, Unhappily,
this seems to be the case in the United States, Research and
development'expenditufes'in the U,S, have been steadily declining.
In 1864, the U.S. spent 3 percent of its GNP on research and
- development; in 1978 research and development was only 2.3 percent
E of thg GNP. During the éame-period, the research and development
per GNP ratio for West Germany increésed from'l.s%'to 2.3%_$urpa§s—
'ing the U.S. in 1975, and Japan's.ratio grew from 1.5% in 1964 to

10/ |
1.9% in 1976.
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‘The final report of the Advisory Committee on Industrial
Innovation and the President's Message to Congress on Industrial
innovation provide statistics on the declining research and
development t;ené in the United States and the decline in
inno&ation.ll/ I do not intend to repeat those statistics.

Let me just say that some decline in innovation is manifeéting
itself in the pharmaceutical industry as well as elsewhere.

A decade and a half ago new chemical entities were introduced

" at a rate of 42 a year on average; today, the rate has decreased
12/

by 62 percent, down to just 16 per year, Studies by a
number of experts have demonstrated the U.S. is lagging
significantly behind Great Britain and other industrialized
countries in the introduction of new drugs, a disturbing
result even though reasons for the differential have been
advanced.,

The increasing costs of new drug research and development!
have had a particularly severe impact on the small companies.
This, of course, decreases the competition for new and better
drugs, the most important form of competition in our industry.

Disturbingly, fewer and fewer U.S. companies are evidenc-
ing a continued commitment to vaccines. Fifteen years ago
there were 9 manufacturers of the 4 most widely-used vaccines.ii/
Today, Merck is almost alone in the U.S. in_commiﬁ;ing a major
research effort to new vaccines,
| The real rate of growth in domestic research and develop-

ment expenditures has declined severalfold from the very high

growth rates prevalent in the late 1950's and the 1960's. At
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the same time, foreign research and development expenditures
by U.S. pharmaceutical firms have grown at a rapid rate.lé/

The following table illustrates that our overseas compet-
" titors threaten the U.S. pharmaceutical ihdustry's.position

: . :
. 0of world-wide preeminence:

Estimated 1979 Research and Development Spending

Company ‘ _ ‘Amount

© Hoechst (W. Germany) - . '$260 million
Roche (Swiss) | ~$225 million
Ciba-Geigy (Swiss) _ _ $225 million
Merck (U.S.) : '$190 million
Eli Lilly (U.S.) . $165 million
Sandoz (Swiss) $135 million
Pfizer (U.S.) . ' $130 million
Upjohn (U.S.) | ~$130 million
- Takeda (Japan) _ . $ 90 million
Bayer (W, Germany) $ 80 million
American Home Products (U.8.) .$ 80 million

Source: Forbes, November 26, 1979, p. 41
As you can seé, only 2 U.S. firms are within the top 5
measured by_researéh and.developmént spehding. Similarly,
of the largest pharmaceutial companies in the world measured
 by'sales, only 2 of the top 5 are U,S. firms, contrasted to 3
in 1972.l§/ Merck is one of the two.

The reascns for the decline in U.S,., innovation and some

shift of research and development efforts abroad by U.S.

Y
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cdmpanies are complex., Certainly, governméntal policies and
‘attitudes about research and development are key considerations.
Many of the leading industrial countries have policies which

| encograge-and support high—technoldgy industries. Special tax

incentives for research and development contrast with the lack
' 17/

of such incentives in the U.S.
Just as the reasons for declining U.S. research and
devélopment are c0mplicated, so too are the solutions. There

is no cure-all for the pfesent unhappy state of affairs.
However, this committee's area of responsibility, U.S. patent
pqlicy, foers for research-intensive firms a most important

area for bringing about improvements.

-PATENT POQLICY

The patent system provides a major motivation and incentive
for research and innovation by our company and by others in the
bioclogical sciences; Thé innovative company receives its
financial return on research .and development from the sales of
its patented products free from unlicensed competition., Clearly,
we cénno£ structure an organization to undertake the massive
research involved in developing new pharmaceutical produéts
and to introduce them to the medical profession and then
compete on a price basis wifh other compgnies who could
immed}ately copy our_succesSes. I can assure you that a
major factor underlying my decisions to commit research and

development funds is the extent to which the fruits of our
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work can and will be protected by a patent. I know that my
research budget authorized by Merck's Board of Directors
is directly related fo the rewards dependent upon our patent
system. |
?Unfortunately, developments over the last several de-
cades have eroded the rights patentees havé traditionally
enjoyed and which have assured them the basis for their
commitment to fesearch. I would like to share with you
today particular concerns we have about the effectiveness

of the present patent system as it applies to our industry.

" A. DPROPOSED LEGISLATION

At the outset, let me state that Merck supports certain
| fundamental principles which are addfessed in H.R. 6933,
.2414 and 3806. We support the principle of a uniforﬁ patent
' bolicy which enables inventions in the biomedical and other
fields to enter the stream of commercial development for the
benefit of mankind. We specifically support the provisions
of H.R. 2414 and H.R. 6933 which provide to universities and
small business ownership of the results of their research.
’MSince Mérck's research is self fundéd -~ and notcaépéhdéht
.upon Government research funds -- we do not expect to be
affected by the uniform patent policy provisions of H.R.
6933 otherwise affecting large industrial concerns. We are

not certain, however, whether these provisions are workable

because of the extreme difficulty we foresee in administering
the grant of exclusive licenses in limited fields of use and

in the enforcement of any patent so licensed,
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Since at least 1973, Merck has publicly supported the

- .concept that beneficiaries of the patent system bear a signi-
cant cost of operating the.system. We therefore supported
the §§nate—passed version of maintenance fees auring the
-93rd Congress. We continue to be prepared to accept the
.principle of maintenance fees and the need for éatent appli-
cants to bear a major cost of operating the patent system.
We'have'no information, however, with respect to the Adminis-
.tration's rationale for selecting a 60% recovery redquirement
rather than the 50% of earlier legislation nor for the timing
- of the maintenance fee payments.and therefore cannot comment
on either at this time.

.A fundamental prerequisite to restoring the necessary
incentives to research aﬁd development is to restore the
.reliability of the patent. I and my management colleagues
must have definitive answers regarding the rights we own from
granted patents. Today's system seems to require counsel
to frequéntly provide an opinion forecasting how a court may
éonstrue a patent based"upon whether literature wgé Or was
_not considered by'the,Patent & Trademark Ofﬁice in its ériginal
examination; or worse, to provide different opinions on patent
validity questions dependent upon the part of the country
where the patent rights may be litigated. Several proposals
1 before the Subcommittee whictherck supports address this
problem‘and are discussed in greater detail later in my

statement.
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"B.  PROPOSALS FOR CHANGE

As wide-ranging as the proposals before the Committee

are, however, I believe.that they fail to address many

.fundapental issues which must be addressed to truly bring

the patent system up-to—date and ready for the 2lst century.
Certainly the Administration's centerpiece, uniform government

patent policy, however laudable and important, will do little

' to redress the fundamental inadequacies we find in today's

patent system. To do justice to the subject of patents and
restore the incentives necessary to stimulate research and

development requires the same attention this Committee recent-

-1y provided the field of copyrights. Careful consideration

must be given to the full complement of recommendations made

‘by the Patent Subcommittee of the Advisory Committee on

18/
Industrial Innovation.

Ranked in order of probable contribution to restoring

the incentives intended by our founding fathers when pro-

~viding for the establishment of a patent'system in Article 1,

Section 8 of the Constitution, we recommend that the Committee

-~ consider the following legislative initiatives:

1. Restoration of Patent Term

An overriding concern to us is the loss of effective

patent life for products subject to premarketing regulatory

~review. To assure statutory protection for our scientific

breakthroughs and to enable publication of our discoveries

to our scientific colleagues at an early date, we'ére obliged
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to seek patent protection Qery soon after a potentially ef?
fective new drug is discovered. The subsequent phases of
development and clinical testing and the time interval'reguired
‘to obtain FDA's approval to market a drug now typically
.consume in aggregate about eight years. As a result, we
are left with less than a decade of patent protection for
marketing the products_of our research -~ an insufficient
period to permit_funding of research projects of the future
ﬁo the extent required by their potential and society's
needs. We seek legislaﬁive attention to this problem.

Those of us who innovaﬁe in the biological sciences.
should have the benefits of the full 17-year patent period
originally contemplated by Congress in the patent statute
ehacted in the early days of the nation's history. Unfortu-
.nately, Congress, in enacting laws providing for premarketing
reghlatory review for products useful in medicine and agricul-
ture, seems not to have taken into account the effects of
this new process on the patent term. Congress needs to
recognize that the time required for safety and efficacy testing
and the review process have effectively reduced the patent
ﬁerﬁ and make the necessary adjustments. |

2. Increased Reliability of Patents

For the reasons outlined earlier, we also strongly
3récommend that legislative action be taken to énhance the
| reliaéility of the statutory rights granted under the patent
laws., | |

a. Upgrading Examination Process

First and foremost is a need to upgrade the present system

of examination in the U.S. Patent and Trademark Office. This
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will require more adequate funding for the Office and an in-
vestment in search facilities and techniques, including the
development of a data base and éomputer technology, adequate
to provide the patent examiner with more effective acéess to
the égnstantly'growing body of scientific and other literature.
Section 2 of H.R. 6933 should provide better funding of the |

Office, but the capital investment necessary to modernize

searching requires additional Congressional attention.

b. Independent.Agency
Accomplishment of these goals may further require the
establishment of the Patent and Trademérk Office as an indepen-
~dent agency as has been proposed in S. 2079. At the very least
it requires enhancement of the present stature of the Commis-
. sioner of Patents and Trademarks and his office within the

- executive branch of government,

¢. . Re—examination

A major step towardé enhancing the reliability'of'patehts
will be the enactment of legislation'for fe-examination_of
existing patents_;n a relatively ‘inexpensive and timely hanner.
"Such re-examination will provide to management the benefits of
'fhe views of the U.S. Patent and Trademark Office on the
relevance of newly discovered literature to the claims df a
granted patent. We have suppdrted'the enactment in the
Senate oOf H.R.-2446 and recommend adoption of that bill by
the Committeerin lieu of Section 1 of H.R. 6933 because of
the inélusidn in the Senate bill of Sections 309 and 310

and other technical but important differences,
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d. Patent Court

Another recommendation of the Advisory Committee which we
" support is Proposal 11X, the creation of a specialized appellate

court for patent cases. Such a court should eliminate geography—
depégdent patent opinions. To that extqnt; we support H.R. 3806,

3. New Uses for Previously Know Chemical Compounds

One further area of concern to me is whethéf we may obtain
- proprietary rights for products which have as their scientifice
basis the discovery of new uses for previously kﬁown chemical
compoundé, The issue of whether the present patent statutes
provide propfietary rights for such products is, as you know,
presently pending before the Supreme Court. If the Supreme
Court finds that the patent statutes of today do not exténd to
such proprietary rights, a legislative solution to the problem
will be required as recommended by the Advisory Committee in
Proposal VIII B. |

4. Recombinant DNA Technology

Finally, I would be remiss not to speak on the issue of
the availability of patent protection for inventions in the
.'héw but rapidly developing field of recombinant DNA tech-
_ﬁology. Depending upon the decision of the Supféme Court
concerning patentability of inventions in this field, a
" legislative solution may be required to permit the grant of
patent rights for such inventions. This too was.recommended

'by the Advisory Committee (Proposal VIII A).
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CONCLUSION

These patent overview hearings are an important first step
in bringing about much needed changes to our patent system. Such
changes are essential to reinvigorate the commitment to research
and development by U.S. industry. New advances in biomedical
/research:cpntinue to provide us with insights into major new
treatments and cures for some of ocur most pressing'health
problems. From the patent system we.must be assured of corporate
income from the sales of products we invent td enable us
.tQ continue to commit large sums to research and development
over extended periods. If ﬁot, substantial delays in converting
these exciting discoveries into practical applications will
- result. .Evéry day, 1 have to make hard choices about Merck's.

research and dgvelopment priorities. I am frequently'faced
" with the frustrating duty of electing between promising projects'
- because of budgetary lihitations. Unless economic incentives
for research and innovation are improved through changes in

the patent system and elsewhere, I fear that such decisions

will become more and more.frequent both ‘at Merck and elsewhére
in the U.S. pharmaceutical'industry.. I am always concerned .
about the potential human health costs which may result from
such geferrals. |

I hope this Subcommittee and the Congress will recognize
“the ufgency of our requested.changes in the present patent -
system. They could mean the difference between a pharmaceutical

‘industry growing in innovation and in the number of innovative
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firms or an industry with more and more members depending on
existing and imitative drugs to survive. Worse yet, present

 trends could ultimately lead to predominantly government funded

and directed research which lacks the benefits of today's com-

kY )
petitive research efforts.
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