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THE PATENT TERM RESTORATION ACT OF
1981—S. 255

THURSDAY, APRIL 30, 1981

U.S. SENATE,
COMMITTEE ON THE JUDICIARY,
Washington, D.C.

The committee met, pursuant to notice, at 9:30 a.m., in room
2228, Dirksen Senate Office Building, Senator Charles McC. Ma-
thias, Jr. (acting chairman of the committee) presiding.

Also present: Senators Thurmond, Specter, and Grassley.

Staff present: Ralph Oman, staff director, and Charles Borden,
professional staff member, Subcommittee on Criminal Law; Peter
Chumbris, chief counsel for antitrust; Eric Hultman, counsel for
Senator Thurmond; Burt Wides, counsel for Senator Kennedy; Joel
Mandelman, counsel for Senator Simpson; Ally Milder, counsel for
Senator Grassley; and Linden Heck, counsel for Senator Laxalt.

OPENING STATEMENT OF
SENATOR CHARLES McC. MATHIAS, JR.

Senator MAarTHIAS [acting chairman]. The committee will come to
order.

Today the Judiciary Committee will be hearing testimony on the
Patent Term Restoration Act of 1981, S. 255. This is a bill attempt-
ing to set straight a serious problem in the patent system by
extending the life of a patent up to a maximum of 7 years to
compensate for the time lost while the new product clears all tests
required by the Federal Government.

Under current law, the Government grants a 17-year patent, but
then in some cases prohibits the product from being marketed until
all tests are completed. During this time, the life of the patent is
ticking away, often over a period of many years.

The pharmaceutical drug industry and the chemical industry are
particularly hard hit by this circumstance. I am pleased that we
have representatives from both of them with us today to describe
the problem.

Of course, we also wish to make the views of their regulatory
counterparts a part of the record. Dr. Edwin H. Clark from the
Environmental Protection Agency will speak on the first panel. I
have asked the Food and Drug Administration, a part of the De-
partment of Health and Human Services, to submit a written
statement which will be included in the record as part of the
testimony.

The FDA testified at the House hearings on patent restoration in
Representative Waxman’s Health Subcommittee hearing earlier

1)
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this month. I thought it would be useful to mention a development
in this area, since that particular session.

Two weeks ago, Secretary Schweiker announced that he will
endorse the objectives of the patent restoration bill to help innova-
tive pharmaceutical companies to recover the investment they
make in developing new therapies and to correct disincentives to
innovative research.

In the past 15 to 20 years, we have enacted several important
laws to require the thorough testing of products in the areas of
public-health and the environment. .

Gradually, as tests became more and more sophisticated, the
time needed to clear the review has grown. In 1962, for example, it
took approximately 2 years and $6 million—if you want to trans-
late 1962 dollars to 1980 dollars, that would be about $15 million
today—to bring a new medicine from the laboratory to the Ameri-
can consumer.

It now takes an average of 7 to 10 years and about $70 million to
complete this testing period. Some drug products lose up to half of
their patent life before reaching the public. Similarly, the Environ-
mental Protection Agency has estimated that the patent life for
chemical products has been reduced to about 12 years.

While the testing periods have grown, unfortunately, the speed
or tempo of the country’s innovation has declined. In the 20-year
period between the midfifties and the midseventies, expenditures
on research and development in the United States more than qua-
drupled, while the frequency of new discoveries was actually cut in
half—a paradox.

Between 1963 and 1975, the percentage of medicine and drug
patents worldwide that originated in the United States declined
from 66 percent to 54 percent. Although over 1,000 new chemical
agents were submitted for testing in the United States between
1963 and 1975, only 59 were ultimately marketed.

The committee wants to hear today about the impact this pro-
longed testing period has had on innovation and investment. The
proposal that we are examining could, I think, help restore some
research incentives.

I think the committee will be particularly anxious to hear the
testimony of the small businesses. It has been well-documented
that small businesses are the most innovative segment of the econ-
omy and the most dependable source of new jobs for our workers.
These companies are most in need of the full protection of the
patent system, especially when they first enter the market with
very little more than a promising idea.

To raise investment capital, they need full patent coverage.

This bill is intended to help these innovative companies provide
theb 1glew products and jobs that are so desperately needed by the
public.

Another issue that came up in the House hearings, and that we
hope will be fully discussed, is the treatment of applications by
drug companies for approval of generic forms of previously ap-
proved drugs.

When Secretary Schweiker announced support for patent resto-
ration legislation on April 16, he also said by way of a trade off
that the FDA will resume its policy of approving applications to
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manufacture generic versions of already marketed drugs without
requiring a repetition of the testing process that the original drug
went through.

I am sure that the committee will be interested to hear the
generic drug industry representatives discuss this change and to
get their estimate of how it will affect their appraisal of S. 255.

I regret that the unavoidable time restraints have limited both
the number of witnesses and the length of testimony. I want to
assure everyone that even if you do not have an opportunity to
read every word and every line of your statements, the statements
will in fact be printed in full in the record.

The committee will keep the record open for a period of 2 weeks
for the submission of additional information.

With that understanding, I want to remind all of the witnesses
that the 5-minute rule is going to have to be in effect this morning.
The lights will give you an indication.

When it is green, open the throttle all the way. When it is
yellow, start applying the brakes. We will have to ask you to stop
when the red light comes on. We will be very impartial on that.

My colleague on this committee, Senator Denton, who is a co-
sponsor of the bill, has asked me to convey his regrets that he is
not here this morning. Of course, he is fully supportive of this bill.

We also have a slight change in the order of the printed witness
list, which is necessary because of a prior commitment.

Lewis Engman, president of the Pharmaceutical Manufacturers
Association, will begin. He will be followed by a panel of repre-
sentatives from the Department of Commerce and EPA.

I will now yield to the distinguished chairman of the Judiciary
Committee, the Senator from South Carolina.

OPENING STATEMENT OF SENATOR STROM THURMOND

Senator THUrRMOND. Thank you, Mr. Chairman.

I want to commend you for holding this hearing on S. 255, the
Patent Term Restoration Act of 1981, introduced by yourself and of
which I am a cosponsor.

The purpose of this legislation is to amend the patent laws to
restore the term of a patent that is consumed by nonpatent regula-
tory requirements.

In recent years, it has become painfully obvious that America’s
incentive to innovate has been substantially reduced. This has had
a significant and negative impact on our economy, forcing us to
look beyond our shores for advances in science and technology.

The problems engendered by an antiquated patent application
examination system, the enormous costs incurred by patent holders
in defending their patents against infringement, as well as the
added burden of regulatory requirements unrelated to the patent-
seeking process, have all contributed significantly to this reduced
incentive.

An increasing number of laws have been passed by the Congress
to ensure that new products are safe for public use and consump-
tion. Certain regulatory agencies have the responsibility for admin-
istering these laws. For example, new patented—as well as non-
patented—pharmaceutical and chemical products must undergo
testing and examination by the Food and Drug Administration.
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If there is an anticipated impact on the environment, then the
Environmental Protection Agency must insure that health:and
safety requirements are met before commercial marketing.

Since the submission of a new product for testing and examina-
tion to a regulatory agency usually occurs after the issuance of a
patent, the time required for review is running against the 17-year
life of the patent. This time may be as much as 5 or 7 years, or
even longer. The review, although necessary, is often unrelated to
patent acquisition and severely limits the time available during the
period of patent protection to market the product.

It is no wonder that American companies have been and contin-
ue to be reluctant to allocate funds necessary for the research and
development of new products.

Fifteen years ago, the number of new pharmaceutical entities
introduced into the marketplace averaged 42 per year. Today that
number has fallen sharply to only 16 per year, down 62 percent.

While American companies continue to show a decline in new
research funding, their foreign competitors are making great
strides. For example, West Germany and Japan, which do not have
intensive review procedures for patents, are increasing funds for
research.

To further illustrate the seriousness of the overall decline in
American incentive, consider that today U.S. patents issued to
foreign inventors are approximately 35 percent of the total U.S.
patents issued. Ten or fifteen years ago, foreign patentees received
around only 20 percent of patents issued to foreign inventors.

Mr. Chairman, it is imperative that Congress take immediate
action to remedy this situation and help restore the incentive to
innovate which has made America the most technologically ad-
vanced Nation on Earth. This bill will go a long way toward
reinstituting that incentive.

S. 255 restores to the life of a patent that amount of time, up to a
maximum of 7 years, required for Government review of a new
product. It in no way restricts the Government'’s ability to test the
safety or suitability of a product. It does give the patent holder the
full 17-year life of his patent within which to market the product
after flaving undergone regulatory review and having received ap-
proval.

It goes without saying that increasing the incentive for American
companies to invest in the research and development of new prod-
ucts results in many benefits to our ailing economy. More consum-
er dollars will be kept at home and the number of jobs available
will increase.

This legislation is extremely important to America’s capacity to
not only keep pace with but restore us to our leadership role in the
wolrld in the advancement of science and development of new tech-
nology.

Mr. Chairman, I have another meeting. I will ask you to excuse
me at this time. I thank you very much.

Senator MaTtHias. Thank you very much, Senator Thurmond, for
g;)ur gtatement and the support you have given to this legislation

ready.

At this point, before we begin with the first witness, I will place
S. 255 in the record.

[The bill along with agency views follows:]
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amend the patent law to restore the term of the patent grant for the period of
time that nonpatent regulatory requirements prevent the marketing of a
patented product.

IN THE SENATE OF THE UNITED STATES

JANUARY 27 (legislative day, JANUARY 5), 1981

. MAaTtHI1AS (for himself, Mr. RoBerT C. Byrp, Mr. THURMOND, Mr. PERCY,

and Mr. DEConcINT) introduced the following bill; which was read twice and
referred to the Committee on the Judiciary

A BILL

amend the patent law to restore the term of the patent grant
for the period of time that nonpatent regulatory require-
ments prevent the marketing of a patented product.

Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assembled,
That this Act may be cited as the ‘“Patent Term Restoration
Act of 1981”.

SecTioN 1. Title 35 of the United States Code, entitled
‘“Patents” is amended by adding the following new section

immediately after section 154:
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“§155. Restoration of patent term
“(a)(1) Except as provided in pafagraph (2), the term of
a patent which encompasses within its scope a product, or a
method for using a product, subject to p regulatory review
period shall be extended by the amount of time equal to the
regulatory review period for such product or method if—
“(A) the ownmer of record of the patent gives
notice to the Commission in compliance with the provi-
sions of subsection (b)(1);
“(B) the product or method has been subjected to
a regulatory review period pursuant to statute or regu-
lation prior to its commercial marketing or use; and
“(C) the patent to be extended has not expired
" prior to notice to the Commissioner under subsection
(b)(1).
The rights derived from any claim or claims of any patent so
extended shall be limited in scope during the period of any
extension to the product or method subject to the regulatory
review period and to the statutory use for which regulatory
review was required.
“(2) In no event shall the term of any patent be ex-
tended for more than seven years.
“(b)(1) Within ninety days after termination of a regula-
tory review period, the owner of record of the patent shall

notify the Commissioner under oath that the regulatory

P~
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1 review period has ended. Such notification shall be in writing

2 and shall:

3 “(A) identify the Federal statute or regulation

4 under which regulatory review occurred;

5 “(B) state the dates on which the regulatory

6 review period commenced and ended;

7 “(C) identify the product and the statutory use for

8 which regulatory review was required;

9 “(D) state that the regulatory review referred to
10 in subsection (a)(1)(B) has been satisfied; and
11 “(E) identify the claim or claims of the patent to
12 which fhe extension is applicable and the length of
13 time of the regulatory review period for which the
14 term of such patent is to be extended.

15 “(2) Upon receipt of the notice required by paragraph
16 (1), the Commissioner shall promptly (A) publish the informa-
17 tion noticed in the Official Gazette of the Patent and Trade-
18 mark Office, and (B) issue to the owner of record of the
19 patent a certificate of extension, under seal, stating the fact
20 and length of the extension and identifying the product and
214 the statutory use and the claim or claims to which such ex-
22 tension is applicable. Such certificate shall be recorded in the
23 official file of each patent extended and such certificate shall
24 be considered as part of the original patent.
25 “(c) As used in this section:
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11
12
13
14
15
16
17
18
19

20
21
22
23
24

4
“(1) The term ‘product or a method for using a
product’ means any machine, manufacture, composition
of matter or any specific method of use thereof for
which United States Letters Patent can be granted and
includes the following or any specific method of use
thereof:

“(A) any new drug, antibiotic drug, new
animal drug, device, food additive, or color addi-
tive subject to regulation under the Federal Food,
Drug_, and Cosmetic Act;

“(B) any human or veterinary biological
product subject to regulation under section 351 of
the Public Health Service Act or under the virus,
serum, toxin, and analogous products provisions of
the Act of Congress of March 4, 1913;

“C) any pesticide subject to regulation
under the Federal Insecticide, Fungicide, and Ro-
denticide Act; and

“(Dy any chemical substance or mixture sub-
ject to regulation under the Toxic Substances
Control Act.

“(2) The term ‘major health or environmental ef-
fects test’ means an experiment to determine or evalu-

ate health or environmental effects which requires at
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least six months to conduct, not including any period
for analysis or conclusions.

“(8) The term ‘statutory use’ means all uses regu-
lated under the statutes identified in sections (c)(4)
(A)—(D) for which regulatory review occurred for the
product involved.

“(4) The term ‘regulatory review period’ means—

“(A) with respect to a food additive, color

‘additive, new animal drug, veterinary biological

product, device, new drug, antibiotic drug, or

human biological product, & period commencing
on the earliest of the date the patentee, his as-
signee, or his licensee (i) initiated a major health

or environmental effects test on such product or a

method for using such product, (ii) claims an ex-

emption for investigation or requests authority to
prepare an experimental product with respect to
such product or & method for using such product
under the Federal Food, Drug, and Cosmetic Act,
the Public Health Service Act, or the Act of Con-
gress of March 4, 1913, or (iii) submits an appli-
cation or petition with respect to such product or

a method for using such product under such stat-

utes, and ending on the date such application or

petition with respect to such product or a method
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for using such product is approved or licensed
under such statutes or, if objections are filed to
such approval or license, ending on the date such
objections are resolved and commercial marketing
is permitted or, if commercial marketing is
initially permitted and later revoked pending fur-
ther proceedings as a result of such objections,
ending on the date such proceedings are finally
resolved and commercial marketing is permitted;

“(B) with respect to a pesticide, a period
commencing on the earliest of the date the
patentee, his assignee, or his licensee (i) initiates
a major health or environmental effects test on
such pesticide, the data from which is submitted
in a request for registration of such pesticide
under section 3 of the Federal Insecticide, Fungi-
cide, and Rodenticide Act, (i) requests the grant
of an experimental use permit under section 5 of
such Aect, or (iii) submits an application for regis-
tration of such pesticide pursuant to section 3 of
such Act, and ending on the date such pesticide is
first registered, either conditionally or fully;

“(C) with respect to a chemical substance or

mixture for which notification is required under
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section 5(a) of the Toxic Substances Control

Act—

“(1) which is subject to a rule requiring
testing under section 4(a) of such Act, a
period commencing on the date the patentee,
his assignee, or his licensee has initiated the
testing required in such rule and ending on
the expiration of the premanufacture notifica-
tion period for such chemical substance or
mixture, or if an order or injunction is issued
under section 5(e) or 5(f) of such Act, the
date on which such order or injunction is dis-
solved or set aside;

“(i)) which is not subject to a’testing
rule under section 4 of such Act, a period
commencing on the earlier of the date the
patentee, his assignee, or his licensee—

“(I) submits a premanufacture
notice, or

“(II) initiates a major health or en-
vironmental effects test on such sub-
stance, the data from which is included
in the premanufacture notice for such

substance,
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and ending on the expiration of the premanufac-
ture notification period for such substance or if an
order or injunction is issued under section 5(e) or
5(f) of such Act, the date on which such order or
such injunetion is dissolved or set aside;
“(D) with respect to any other product or
method of using a product that has been subjected
to Federal premarketing regulatory review, a
period commencing on the date when the pat-
entee, his assignee, or his licensee initiates actions
pursuant to a Federal statute or regulation to
obtain such review prior to the initial commercial
marketing in interstate commerce of such product
and ending on the date when such review is
completed,
except that the regulatory review period shall not be deemed
to have commenced until a patent has been granted for the
product or the method of use of such product subject to the
regulatory review period. In the event the regulatory review
period has commenced prior to the effective date of this sec-
tion, then the period of patent extension for such product or a
method of using such product shall be measured from the

effective date of this section.”.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

OFFICE OF THE SECRETARY

WASHINGTON, D.C. 2010}

OFFICE OF Th 2 GENEITAL COUNSEL

LEGISLATION DIVISION

August 18, 1981

The Honorable Charles McC. Mathias, Jr.
United States Senate
Washington, D.C. 20510

Dear Senator Mathias:

In response to your request for our views on S. 255,
your bill to extend the life of patents to allow for delays in
marketing due to Federal requlatory requirements, enclosed
is a copy of the report sent today by the Secretary to the
Chairman of the House Committee on the Judiciary.

Sincerely yours,

[
AN . “ o

Donald Hirsch
Assistant General Counsel

Enclosure



14

The Honorable Peter W. Rodino, Jr. *
Chairman, Coammittce on the Judiciary
House of Represcntatives
Washington, D.C. 20515
e

Dear M¥r. Chairman:

There is pending before your Committee S. 255, a bhill "To
amend the patent law to restore the term of the patent grant
for the period of time that nonpatent regulatory requirements
prevent the marketing of a patented product.”

In summary, we support the bill. We believe that it
corrects an inequity in the patent laws of the United States
and is among the initiatives that will help to encourage
innovative research and the development and marketing of
important inventions pertaining to public health and safety.

The bill would extend the term of a patent grant by a
period of time equal to the period during which major health
or environmental testing and subsequent procedures before
Federal regulatory agencies were undertaken, in accordance
with Federal statutes or regulations, but in no event would
the patent term be extended for more than seven years.

The patent system was devised by the founding fathers
to promote science and the useful arts in a way that was
perceived to be in the public interest. At present, the
term of a United States patent is 17 years from the date the
patent is issued. The patent provides an incentive for
innovative research and for the investment of private risk
capital to bring an invention to the marketplace by giving
the developer and marketer a limited exclusive market
position in which to recoup development costs and, if
possible, make a profit. The patent incentive is
particularly important in the case of new drugs which
have a relatively limited market potential but which require
extensive and expensive development and testing before the
invention can be marketed, to document utility, safety, and
efficacy in order to comply with the requirements of Federal
statutes and regulations.

Private investors often are unwilling to make the risk
capital investment required for the development and marketing
of new products without the protection afforded by the patent
system. This is particularly true with respect to inventions,
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The ilonorable Peter W. Rodino, Jr. ~- Page 2

including some drugs, where the developmant costs and risk
of failure both are high and the potential market is small.
knything that effectively reduces the term of patent
protection reduces incentive for risk capital investment.
As a result, some valuabhle inventions may not be developed
and marketed, or their development may proceed slowly.
hAccordingly, this Department favors legislation that eliminates
the inequities of the present system by extending the term
of the patent grant to allow for regqulatory review. S. 255
appears to effectively accomplish this result. %e also
beliecve that a time limit on the extension is appropriate.

In view of the foregoing, we recommend that S. 255 be
favorably considered.

We are advised by the Office of Manageinent and Budget
that there is no objection to the presentation of this
report from the standpoint of the Administration's program.

Sincerelyl
BT ik Schiveixer
Secretary

Senator MaTHIAS. We will now proceed to our first witness, Mr.
Lewis Engman.

Your entire prepared statement will be made a part of the hear-
ing record, Mr. Engman, and you may proceed.

STATEMENT OF LEWIS A. ENGMAN, PRESIDENT,
PHARMACEUTICAL MANUFACTURERS ASSOCIATION

Mr. ENGMAN. Thank you, Mr. Chairman.

My name is Lewis Engman. I am president of the Pharmaceuti-
cal Manufacturers Association, which represents some 149 compa-
nies which discover, develop, and produce prescription medicines
and medical devices.

Our member companies are committed to improving health care
by converting new knowledge into better therapy. We are naturally
interested in legislation that would make us better able to conduct
the increasingly costly and time-consuming research which is nec-
essary to develop new medicines.

For that reason, I appreciate this opportunity to express our
support for S. 255, which has been introduced by you and is cospon-
sored by Chairman Thurmond and 24 other Members of the
Senate, both Republicans and Democrats, as well as many mem-
bers of this committee.

NATURE OF DRUG PATENTS

Mr. Chairman, when a drug firm discovers a promising new
chemical compound, the first thing it does before committing itself
to the research and development process is to file for a patent.
That patent is generally issued within 2 years and immediately
begins to expire.
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At the time the patent is issued, the innovating firm is far from
sure it will ever have a marketable product. For that assurance, it
must await final Government marketing approval, an event which
may be, and indeed generally is, still some 7 to 10 years away.

For a pharmaceutical company, therefore, a 17-year patent has
become merely a legislative figment. In reality, a drug patent has
an effective life of roughly half that period. As a result, incentives
to invest in pharmaceutical research and development have been.
substantially reduced.

DECLINE IN INNOVATION

Since 1960, average patent lives for drugs have been cut nearly
in half. Inflation-adjusted research investment as a percentage of
_ sales has been similarly reduced.

From the public’s point of view, the bottom line is not patent
lives. It really is not research investments. It is new medicines.
Here, too, the record is disturbing.

In 1960, a $3.5 billion industry with effective patent lives averag-
ing 16 years produced 50 new medicines. In 1980, a $22 billion
industry with effective patent lives averaging less than 10 years,
produced only 12 new medicines.

The public is the loser, Mr. Chairman. The sick—the people with
diseases for which medicines have not yet been developed—have
been the real victims of lost patent life.

We believe that the public interest is best served when new
therapies become available as rapidly as possible, consistent with
good scientific practice.

As I have suggested, for this to happen, incentives to invest in
pharmaceutical research and development have to be adequate.

The record shows that scientific research expenditures relative to
the volume of medicines sold have been declining.

After adjusting for inflation, the pharmaceutical R. & D. to sales
ratio has declined from 12.6 percent in 1962 to 7.9 percent in 1979.

These unfortunate trends are due to several factors:

Risk: It is estimated that about 10,000 drug candidates are syn-
thesized for every 1 that actually gets to market. For every 10
drugs that reach the very expensive and time-consuming clinical
testing or IND stage, only 1 is ultimately marketed.

Cost: In 1962, the average cost of taking a new chemical entity
from discovery to market approval was $6.5 million in 1962 dollars,
or $16.5 million in 1980 dollars. Today that cost is up to $70
million.

Reduced patent life: After a company has taken the risk of
investing in a new product, paid the high costs of R. & D., and
complied with the lengthy regulatory requirements, the company’s
new product has a patent life which is only about half as long as
Congress originally intended.

The decline in pharmaceutical research and development is a
serious problem for society. What can we do to reverse the decline?

One obvious remedy is to reduce the time and cost of getting a
new drug to market. Improvements in the approval process should
be pursued vigorously.
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Last year we recommended a number of changes specifically to
FDA on how the drug approval process could be streamlined with-
out compromising safety or efficacy.

NEED FOR PATENT RESTORATION

At the same time that we are proceeding along those avenues,
we should be certain that the incentives for innovation are suffi-
ciently attractive. This is what S. 255 addresses.

Patent restoration simply means more incentives for more new
products which means more competition. Besides stimulating the
discovery of better therapy, patent restoration should exert down-
ward pressure on the prices of new and old products alike.

In the past, significant advances in drug therapy have either
treated the previously untreatable or they have replaced much
more expensive but less-effective technologies—anti-infectives
rather than death or disability; antipsychotic medicines rather
than mental wards; Tagamet rather than ulcer surgery; rifampin
rather than tuberculosis sanitariums.

If patent restoration encourages the quicker introduction of just
one of those types of drugs, it will have been worth it.

That concludes my oral comments. I would be happy to answer
the questions of the committee.

Senator MaTHias. Thank you, Mr. Engman.

RESEARCH-INTENSIVE NATURE OF PHARMACEUTICAL INDUSTRY

What is the characteristic of the pharmaceutical industry that
makes patents so important.

Mr. ENoMAN. The pharmaceutical industry is highly research
oriented. Substantial expenditures are made for research and de-
velopment of new drugs, the very thing which the patent law is
intended to encourage.

Senator MATHIAS. Let us be frank with each other. There is a
public image here. The pharmaceutical industry is making a lot of
money and ought to be able to afford research; in fact, it has a
duty to do that—a duty to the public.

The last thing in the world you need is something which protects
the profitability of the business. I don’t say those are the facts, but
I am telling you that that is the image, at least held by a certain
part of the public.

Mr. ENGMAN. Mr. Chairman, I don’t view this legislation as
protecting the profits of the industry.

First of all, I think we have to recognize that your bill does not
lengthen the patent life of any existing drug or medicine on the
market. We are talking about future innovation.

What we are really talking about here is incentives. How do we
provide incentives for research and development in our kind of
economic system—a market economy.

The framers of the Constitution determined a long time ago that
that was best done through a patent system.

The real question is this: Recognizing in inflation-adjusted terms
that investment in R. & D. has been declining in the pharmaceuti-
cal industry, and recognizing that new medicines are sorely needed,
both for currently uncurable diseases as well as to replace more
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expensive means of treatment such as surgery and hospitalization,
the real question is why should incentives for new medicine re-
search and development be roughly half that afforded the R. & D.
for other kinds of products in our economy?

EFFECT OF BILL ON DRUGS FOR RARE DISEASES

Senator MaTHIAS. For common ailments, there is an enormous
market for any kind of remedy that science has produced. For a
headache, there is an almost unlimited market for painkillers of
one sort or another.

What about the relatively poor sufferer from some unusual dis-
ease—a disease, happily, for which there is not a great incidence
and, therefore, not a very large market for the remedies.

How will this legislation affect the availability of remedies for
that poor patient who has difficulty in getting what may be a
rather exotic medicine or drug because of the fact that there really
isn’t a very big market for it.

Mr. EncMAN. That is a very good question, Mr. Chairman. It was
the subject of hearings that Chairman Waxman held on the other
side of the Hill just a month or so ago.

Basically, the short answer is that this bill will help encourage
research and development for the so-called orphan diseases as well.

In those hearings, it was pointed out that very often at the
beginning of the innovation and research process, it is not really
possible to segregate out the specific ailments which may be ad-
dressed by a medicine which may be found down the road.

Initially, there may be general research regarding cardiovascular
or other kinds of diseases or whatever, but often a drug which
becomes obviously useful for a specific and, in the instance of your
i;uestion, a so-called rare disease will not become apparent until
ater.

This legislation, providing greater incentives for research and
development, shouldy improve the situation with respect to orphan
drugs, as well as breakthrough drugs.

COMPLUSORY LICENSING

Senator MATHI1AS. In that connection, there have been some sug-
gestions by those who have commented on this legislation that it
ought to include a compulsory licensing provision, requiring a com-
pany that does pioneer a new drug to license competitors with
some compensation—perhaps a fixed royalty. What comment would
you have on that suggestion?

Mr. EngMaN. I think it is made without any real understanding
of what the effect of the compulsory licensing provision is.

Compulsory licensing leads to exactly the opposite result of what
this legislation is intended to do, which is to encourage research
and investment and provide greater incentives.

Compulsory licensing provides disincentives.

It has been adopted from time to time in other countries
throughout the world. I think the experience in these other coun-
tries is instructive. In those countries, it has generally been tied to
an abuse of the patent or to nonuse of the patent by the individual
originally holding the patent.
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The United Kingdom experimented with a compulsory licensing
provision specifically directed toward drugs for a number of years.
Finally, in 1978—and, I might add parenthetically, before the
advent of the Thatcher government—it determined that it wasn’t
working. On balance, it was hurting research and development and
hurting the British public. The United Kingdom repealed this com-
pulsory licensing provision relating to drugs 3 years ago.

Our neighbor to the north, Canada, today has compulsory licens-
ing requirements. I think it is commonly agreed that there is little
or no research with respect to new medicines going on there.

FOREIGN COMPETITION

Senator MaTHIAS. One of the interesting aspects of life today,
and in many ways one of the hopeful aspects of life, is that there is
much more trade among nations than there used to be.

This difference in the volume, of trade also requires adjustments
by specific industries and can result in enormous dislocations in
specific industries.

How serious is foreign competition in your history?

I ask that, recognizing that there are some countries that don’t
recognize patent rights and don’t recognize that a patent right is a
property right. And, therefore, they feel free to pirate the drugs.

What are the trends in the industry?

Mr. ENGMAN. This is an industry in which foreign competition is
very stiff. It always has been so.

This industry, on balance, has provided a plus in terms of our
balance of payments over the years. But there are some disturbing
trends developing in this area which correspond with the reduction
of proportional investment in R. & D. which has been going on in
this country, as compared to that in West Germany, Japan, and
the other nations.

Studies have indicated that there has actually been a decline in
recent years in the number of new drug filings by U.S.-owned
firms, and that the proportion of those which originated abroad has
been increasing. That includes not only the historic leaders such as
the Germans, the Swiss and other European nations, but, increas-
ingly today, the Japanese.

DRUG FIRM INVESTMENT IN RESEARCH

Senator MATHiAs. Finally, Mr. Engman, I understand that 20
years ago the industry plowed back—which has gotten to be a
favorite word on Capitol Hill—about 16 cents out of every dollar of
sales. If true, that is a rather impressive figure. It went into
research.

What is the plowback from the pharmaceutical industry today
into research?
| Mr. ENgMAN. That is approximately 12 percent of sales current-
y.
As my prepared statement indicates, in adjusting for inflation
factors, there has actually been a decrease. We talk in real terms
from something over 12 percent 10 years ago to something around
7.5 percent today.
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Senator MATHIAS. So the Congress has to view the total national
investment in research and development in a comprehensive way
but as far as your segment of it is concerned, there is a serious
decrease in the research area.

Mr. ENngmaN. That is correct.

The nature of the research has also changed because we have
increasingly expensive research.

The companies are committed to research. If you look at how
much is put into research as a percentage of net profits, let's say, it
is very substantial in a number of cases.

The fact of the matter is that it is being directed at fewer and
fewer projects because of the costs of R. & D. which constantly
increase.

Senator MaTHiAs. It is your view then that enactment of this bill
will at least tend to reverse that trend.

Mr. ENGMAN. As the patent system has served us so well during
the past 200 years, yes.

Senator MATH1AS. Thank you very much.

Mr. ENgMAN. Thank you.

Senator MATHIAS. Senator Grassley?

START OF RESTORATION PERIOD IN BILL

Senator GrassLEY. I would like to ask questions of the panel for
“the record, because I have to leave soon. You can respond now or
in writing.

I want to know each witness’s reaction to the trigger provisions
of the bill when the time extension starts and whether or not there
is any consensus that this provision ought to be changed.

Do you have any comment you want to make on that?

Mr. ENeMAN. We believe that, for the pharmaceutical industry,
the filing of the IND application, which is the beginning of the
basic clinical research activity, is the appropriate time.

It is during that period that the testing procedures are monitored
and basically dictated by the Food and Drug Administration. So
that would be the appropriate time.

Senator GrassLEY. Thank you.

Mr. Chairman, I have no more questions.

Senator MaTHias. Thank you very much, Senator Grassley.

Thank you, Mr. Engman.

[Prepared statement and article by Mr. Engman follow:]
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PRePARED STATEMENT OF Lewls A. ENGMAN

My name is Lewis A. Engman. I am President of the
Pharmaceutical Manufacturers Association, which represents
149 companies that discover, develop and produce prescrip-—
tion medicines and medical devices. Our firms account for
more than 90% of the new chemical entity pharmaceuticals
introduced in the United States and a substantial percentage
of this country's medical device innovations.

Mr. Chairman, PMA member companies are cqmmitted to
improving health care by converting new knowledge into
better therapy. We naturally are interested in legislation
that would make us better able to conduct the increasingly
costly and time-consuming research necessary to develop new
medical products. For that reason, I appreciate this oppor-
tunity to express our support for S.255, the Patent Term
Restoration Act of 1981, which has been introduced by Senator
Mathias, and is co-sponsored by Chairman Thurmond and twenty-four

other members of the Senate, Democrats and Republicans.

The U.S. Patent System

Nearly two hundred years ago, Congress ~- pursuant to
the specific authority set forth in Article I, Section 8 of
the Congtitution -= created our patent system for the purpose
of encouraging innovation. It has served this country well.

A patent system, to be successful, must balance several
public interests. On the one hand are the benefits the
public derives from the innovation stimulated by promising
inventors temporary exclusivity, as well as from the dis-
closure of the nature of the innovation. On the other
hand are the benefits to the public of allowing many pro-
ducers to compete for each customer's business. Congress,

in 1861, selected 17 years as the period that best achieved
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the proper balance. Since 1861, the l7-year patent term has -
remained unchanged.
No one can prove empirically that 17 years was fhen, or

is now, the perfect patent period. But no one can deny that

[
the patent system, as it has existed for more than 100 ’
years, has contributed enormously to innovation.

What occasions this hearing today is the fact that the -

17-year period that has served so well has been inadvertently,
but substantially, eroded for products that must be approved
by the government before they can be marketed. Because the
patent clock often starts before the testing and government
review process, and ticks throughout, the effective patent

life for regulated products has been reduced unintentionally --

and for no products more than for pharmaceutical products.

The Patent System and New Medicines

When a drug firm discovers a pramising new chemical
compound, the first thing it does before committing
itself to the research and development process -- which
these days costs, on average, $70 million per new drug
entering the market ~- is to file for a patent. That patent
generally is issued within two years and immediately begins
to expire. But at the time the patent is issued, the
innovating firm is far from sure it will ever have a market-
able product. For that assurance it must await final
government marketing approval, an event which may be -- and
indeed generally is -~ still same seven to ten years away.
(See Exhibit "A"). For a pharmaceutical company, therefore,
the l7-year patent has become merely a legislative figment.
In reality, a drug patent has an effective life of roughly
half that period. As a result, incentives to invest in
pharmaceutical research and development have been substan-

tially reduced. -
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The erosion of effective patent life for pharmaceuticals
began about tweﬁty years ago. Since 1960, average patent
lives for drugs have been cut nearly in half (Exhibit "B"),
and inflation-adjusted research investment as a percentage
of sales has been similarly reduced (Exhibit "C"}.

But from the public's point of view, the bottom line is
not patent lives or research investments, it is new medicines.
Here, too, the record is disturbing. In 1960, a $3.5 billion
industry with effective patent lives averaging 16 years produced
50 new medicines; in 1980, a $22 billion industry with
effective patent lives averaging less than 10 years produced
only 12 new medicines.

The public is the loser. The sick -~ the people with
diseases for which medicines have not yet been developed --
they have been the real victims of lost patent life.

It should be emphasized, Mr. Chairman, that this situation
is not the product of anyone's design. No one could have
anticipated that a testing and approval process that took
about two years in the early 1960's would take seven to ten
years by 1980. Reduced patent protection for drugs has
evolved by accident, and until recently with little notice.

We have been living -- all of us who have an interest in the
quality of health care -- with a very large and very expensive
accident.

The bill we are here to discuss today will help correct
that problem. By restoring to pharmaceutical patents the
time consumed by the approval process, the bill will help"
reverse the decline in research incentives. It will help make
investment in drug therapies more competitive with alternative
uses of corporate resources. It will help stimulate discovery
and introduction of more and better new medicines. And it

should produce consumer savings in two ways -- by encouraging
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more rapid entry of new competing products, and by pramoting
the development of new drugs that displace far more expensive
therapies, such as surgery.

One need only look at the savings that have resulted
from new drug introductions to appreciate how better therapy
and lower cost can arrive in the same package. Tagamet,
SmithKline's new ulcer drug -- if used by all those who
would benefit fram it -- could save some $250 million a year
in foregone surgery and physician visits.i/ Anti-psychotic
medicines for the control of mental illness have reduced the
need for expensive hospitalization and shortened treatment
periods. In 1973, only 35% of mental illness patients
required in-patient service, down from 77% in 1955. Thanks
largely to anti-infective pharmaceuticals, death rates from
once dread diseases such as tuQerculosis and meningitis have

declined dramatically since the early fifties.

How tragic it will be if the flow of new cures such as

these is unnecessarily restricted in the futurel

Patent Term Restoration Act of 1981

S. 255 is intended to restore to patent owners up to a
maximum of seven years of the patent protection lost due to
go&ernment requirements which must be complied with.befpre
the product can be marketed. Although not limited to drugs
or any other class of products, the bill would have the
greatest impact on those products which are subject to the
most rigorous and time-consuming regulatory requirements.

Upon application to the Patent and Trademark Office,
the owner of a patent subject to one of the regulatory
review periods specified in the bill would receive a limited
extension of patent term. For a new drug, the extension .

would generally egual the time from the IND (Investigational
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New Drug) filing with the Food and Drug Administration to

NDA (New Drug Application) approval, up to a maximum of

seven years. If the patent had been issued after the IND

was filed, the extension term would be measured from patent
issuance to NDA approval. And for products undergoing
regulatory review at the time of the legislation's enactment --
the so-called "pipeline®™ drugs -- the extension would be
calculated from the bill's effective date to the time of
product approval. Thus, the bill provides no retroactive

benefits.

Mr. Chairman, this approach should allay the fears of
those who are concerned about higher prices for existing
drugs. No drug product on the market today will be affected
whatsoever by this bill. And future produéts will be developed
in a new climate of restored incentives for innovation.
Indeed those future products may well owe their very existence

to those incentives.

The Need to Improve Incentives for Research & Development

We believe that the public interest is best served when
new therapies become available as rapidly as possible,
consistent with good scientific practice. As I have suggested,
for this to happen, incentives to invest in pharmaceutical
research and development have to be adequate. The record
shows that scientific research. expenditures relative to the
volume of medicines sold has been declining. After adjustment
for inflation, the pharmaceutical R&D to sales ratio h§§
declined from 12.6% in 1962 to 7.9% in 1979. In addition
the number of independent firms adding new chemical entities to
the U.S. market has declined from 51 during the 1954 through
1958 period to 41 over the 1972 through 1976 period.2/ (Exhibit *D").

These unfortunate trends are due to several factors:
~ Risk: It is estimated that about 10,000 drug
candidates are synthesized for every one

that actually gets to market. For every ten
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drugs that reach the very expensive and time
¢onsuming clinical testing (IND) stage, only

one is ultimately marketed.3/ ¢

- Cost: In 1962 the average cost of taking
a new chemical entity from discovery
to market approval was $6.47 million
in 1962 dollars, or $16.4 million in
1980 dollars. Today, the cost is up
to $70 million.

- Reduced Patent Life: After a company

has taken the risk of investing in
a new product, paid the high costs
of R&D, and complied with the
lengthy regulatory requirements,
the company's new product has a
patent life which is only about
one~half as long as Congress
intended.

Mr. Chairman, the decline in pharmaceutical research
and development is a serious problem for society. What can
be done to reverse this decline?

One obvious remedy is to reduce the time and cost of
getting a new drug to market. Improvements in the approval
process should be pursued vigorously. Last year PMA recom-
mended to the FDA seyveral ways to streamline the drug
approval process without campromising safety or efficécy.

At the same time, we should be certain that the incentives
for innovation are sufficiently attractive. Restoration of
patent life would help encourage greater investment in
research and development. Greater investment and reinvest-
ment will lead to an increase in the flow of improved .

medicines.
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Mr. Chairman, some critics of this legislation may
argue that an effective patent life of 8 or 9 years is
plenty long enough and that the best way to save consumers
money is to encourage generic competition at the earliest
possible stage.

This is a shortsighted view. It ignores the fact that
Congress long ago decided that a l7-year period of exclusivity
is the proper incentive to stimulate innovation in all
fields. It ignores the evidence that investment in drug
research has been declining at a disturbing rate under a
system of devalued patents. It ignores the fact that this
research is vital to our national health. Most fundamen-
tally, it ignores the basic economic fact that competition
from new products generates downward pressure on the price
of other products.

Patent restoration means more incentives for more new
products which means more campetition. Besides stimulating
the discovery of better therapy, patent restoration should
exert downward pressure on the prices of new and old products
alike.

In the past, significant advances in drug therapy have
either treated the previously untreatable or replaced much
more expensive but less effective technologies -- anti-
infectives rather than death or disability; anti-psychotic’
medicines rather than mental wards; Tagamet rather than
ulcer surgery, rifampin rather than tuberculosis sanitaria.
If patent restoration encourages the guicker introduction of
just one of these types of drugs, it will have been worth
it.

Mr. Chairman, this concludes my prepared testimony. I

would be happy to answer the Committee's questions.

81-860 O—81—3
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EXHIBIT "A"
The Time Factor in New Drug Development
Even after a new drug has been discovered, it takes 7-10 years to develop it

and get it approved for sale.

New Chemical Entity Approval Times*
1971 — 1979

Time
(years)
10

0
1975 1978 1877 1978

1971 1872 1973 1874
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EXHIBIT "B"

Declining Patent Protection

These 7-10 years are, in effect, deducted from a drug’s patent life. Thus, instead
of having 17 years in which to recover Its investment like firms In most other In-
dustries, the pharmaceutical innovator has only about half that time.

Patent Life Erosion

efiective patent life (years)

R eainitd
Senrcr: Mertin Glomen,  University of Rochasier

19081005
Sowrce: Hefimarm-Ls Roche tac.
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EXHIBIT "C"

Drug research Is lagging behind the industry’s growth rate.

Although drug companies continue to reinvest a steady 12% of their sales
In research, real levels of effort have not kept pace with industry sales
growth because research costs have soared in relation to drug prices.

US Pharmaceutical R&D Expenditures
as a Percentage of US Pharmaceutical
Sales, 1965-1979*

13%

12%

11% 1

10%

9% -

R REALs "

8% . T———

7% 1+

6%

1985 1966 19671968 1969 1970 1971 1972 1873 1974 1975 1976 1977 1878 1979

"RAD &8 8 parcentage of sales i3 computed by dividing
human and veterinery RAD expanditures in the United
domestic

Sourcy: AMA Annual Survey (vancus yeers)
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EXHIBIT "D" -

Many of the companles responsible for past breakthroughs are cutting
back on sclentific exploration, or getting out of the business. During the -
1954-58 period, 51 independent firms Introduced at least one new drug. During
the 1972-76 period, that number had declined about 19 percent to 40.5 firms. X

Number of Firms Adding

New Drugs (NCE’s) to U.S. Market
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39
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THIRD WoRLD NEEDS MEDICINES

(By Lewis A. Engman, President, Pharmaceutical Manufacturers Associations)

Medicines—not doctors or hospitals—are the reason people don’t go to tuberculo-
sis sanatariums, children don’t die of smallpox and the populations of mental
hospitals have shriveled across our land.

’I{’uough I had thought myself a well-informed citizen, I was unaware—as I suspect
most Americans are—of the fact that in the United States today expenditures on
medicines account for less than 7 cents of the health-care dollar. Prices for medi-
cines have for a long time been falling relative to almost everything else our
consumers purchased. While Americans were spending lower and lower fractions of
their incomes for medicines, medicines were providing an ever increasing fraction of
their therapies—in effect, doing more of the job for less of the total cost. Smith
Kline's new ulcer medicine is estimated to save consumers in my country alone $250
million a year.

Looking back 25 years, the U.S. pharmaceutical industry in 1976 could point to a
92-percent decline in the death rate from measles, a 99-percent decline in the death
rate from whooping cough, a 62-percent decline in the death rate from tuberculosis,
a 80-percent decline in the death rate from typhoid fever, and a 61-percent decline
in the death rate from meningococcal infections. And all largely as the result of
vaccines and anti-infectives the cost of which, in most instances could have been
measured in pennies a day.

These facts, and others like them, are, in the aggregate a textbook illustration of
cost-effective resource deployment—the channelling of purchasing power away from
relatively high-cost, low-yield therapies such as hospitalization and surgery, and its
redirection toward low-cost, higher-yielding pharmaceutical therapies that produce
better health while leaving consumers with more money in their pockets.

Moreover, direct savings are only part of the story. In addition, improved medical
therapies produce indirect savings in the form of healthier work &rcw, reduced
absenteeism, higher productivity—not to mention unquantifiable benefits such as
longer life expectancies and reductions in pain and suffering.

Estimates of overall savings are difficult to make. But one respected research
service in our country has calculated that, in the year 1975, the total direct and
indirect savings from U.S. biomedical research—most of it for drugs—was in the
area of $34 billion, nearly one and one-half times the total research investment and
p.rof'its of our industry for the preceding 45 years. And those were savings for one
single year.

ese figures are impressive. The evidence that purchases of medicines have been
cost-effective to the consumer is overwhelming. But optimal cost-effectiveness on a
society-wide scale depends on more than wise decisions by consumers and health
professionals. It depends at bottom on cost-effective deployment of the capital in-
vestment that provides the consumer his range of choice. Which, in turn requires
identifying and encouraging investment in that sector or those sectors where availa-
ble evidence suggests the yield of benefits will be greatest.

Here, too, the facts speak eloquently, the vast majority of new medicines come not
from the government or from university laboratories; the vast majority of new
medicines come from the pharmaceutical companies. And they come only after very
lar%e investments in research. Today it costs a firm in an average of $70 million for
each new drug that reaches the market.

These investment costs may be dwarfed by the public benefits I enumerated a
moment ago. But they are not small to the companies which must bear them in
order to provide those benefits. Nor will they long be assumed by companies obliged
to operate in a regulatory environment where returns on invested capital have been
rendered unattractive.

Which brings me to my second subject; namely, the role of market incentives in
the whole process of therapeutic evolution.

For a number of years now, the United States has had, among major developed
nations, the least-fettered market in our industry. And for a number of years the
United States had led the world in new discuveries.

This has not been coincidence. A decade ago the U.S. lead in development might
have been explained as being attributable to the country’s general economic vigor
and industrial health. But that argument no longer is persuasive. Today, other
countries are outperforming the United States in production of automobiles, steel,
electronics and a host of other products.

Why are not more heavily regulated pharmaceutical industries doing likewise?

I submit that it is precisely because they are more heavily regulated from an
economic point of view, because they have been operating under restraints on
innovation which we in the United states only now are starting to see. As evidence
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to support this view I would point out that as U.S. market incentives have been
eroded in recent years by government regulation, the U.S. lead in the development
of medicines has begun to shrink.

Every government would do well to review its regulatory policies in light of this
experience. For I suspect that no government has been so wise in the exercise of its
authority that there are not substantial cost-savings and health benefits to be
gained from reform in the direction of greater reliance on market forces.

All the health problems we face in the United States and Europe are faced by the
developing nations in magnified form: limited resources and the need to restrain
costs, the difficulty of delivering health services to remote populations, the inability
or unwillingness of the poor to reach hospitals or to submit to hospitalization.

Happily, by the same token, the benefits potential which medicines hold for third
world countries is also magnified. Medicines are cheaper than surgery or hospital
therapies, they are easily transported—can be taken to the sick instead of vice
versa, and they can be introduced sooner, with less capital investment.

Over the last five years, the World Health Organization and its allied U.N.
agencies such as UNCTAD and UNIDO have made it quite plain that they appreci-
ate the advantages of pharmaceutical therapies and the benefits they offer the
developing world.

But these agencies have not always shown equal appreciation for the incentives
on which an assured flow of those benefits depends. While exalting our product,
they have spent nearly equal time vilifying the system that produces and distributes
them.

The chorus is not unfamiliar, because it is not peculiar to the developing world, or
the agencies speaking on their behalf.

Governments the world over seem to be constitutionally skeptical of the free
market system. Even in countries where the free market is official religion politi-
cians and bureaucrats seem incurably infected with an itch to interfere. The indus-
try is told it makes too many medicines and that it spends too much to promote
them. We are told that our research and development is misdirected, that we are
developing redundant medicines while ignoring others that are badly needed. And
we are told to get on with the business of discovering useful medicines while
governments more and more seek to control distribution and pricing.

The litany of complaints is familiar: much of it is well-intentioned and, in some
instances, perhaps justified as well.

1 would argue, however, that too often governments in their eagerness to ordain a
result become heedless of the dynamics of the process by which wish comes to
fruition. Too often they succumb to the temptation to cut open the goose to get at
the eggs.

As 1 have said, these attitudes are not unique to the third world. But their
consequences could be particularly tragic for the third world for the reason that it is
in thosg countries that medicines at the moment offer one of the greatest potentials
for good.

All governments should recognize that just as modern pharmaceutical therapies
produce favorable economic effects, favorable economic conditions are required to
produce modern pharmaceutical therapies. It is not sufficient for a country to
acknowledge the importance of new medicines; a country must create the environ-
ment that makes their development and delivery possible.

This, in turn, requires understanding of two facts.

The first is that the vast majority of the world’s new medicines have been
developed by private companies in a handful of market economies. You can count
on your fingers the number of important medicines discovered in non-market econo-
mies in the last several decades. Moreover, it has been corporations, not government
or the academic community which have spawned most new therapies. In the period
of 1963-70 in the U.S. for example, pharmaceutical companies accounted for 82
percent of important new discoveries. Moreover, distribution of those medicines has
followed economic demand as iron filings follow magnetic lines of force.

The second fact to be understood is that profit-seeking corporations respond far
more readily to incentives than to strictures, controls, regulations or rules. ‘“Thou
shalt not” is not the siren song that will lure many multinational firms to a
developing nation’s shores.

In too many countries this seemingly simple and obvious fact is imperfectly
understood. Witness the national plan for development of the pharmaceutical indus-
try enacted this year by one Latin American country. Its goals are lofty: expanded
exports, local research and development, increased local pharmaceutical raw materi-
al production, greater transfer of technology, new investment, cheaper medicines for
the poor. Who can quarrel with such objectives?
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But there is little chance these goals will be met. The plan contains only disincen-
tives: rigid price controls are to be maintained, and patent and trademark protec-
tion is weak.

Every nation, it seems, wants to export pharmaceuticals, and to export more than
it imports. But, if exports are the overriding objective, there are proven steps a
government can take. The tax exemptions offered by Ireland and Puerto Rico, for
example, have made these the sites of the most concentrated pharmaceutical manu-
facturing in the world. Absent them, both would have been net importers.

Local research and development also is in vogue among less developed countries,
encouraged by WHO. Countries which set this as a goal can best achieve it by
creating fiscal incentives to stimulate multinationals to invest in research and
development facilities. As an example, I cite Brazil’s tariff and tax incentives which
encouraged some firms to establish tropical disease research centers there.

One can understand the concerns of developing nations, indeed all nations, over a
strong foreign corporate presence. From a political point of view, no prudent govern-
ment can be expected to throw open the doors to its economy incautiously.

But there is a distinction to be made between political caution and economic
xenophobia. In fact, the profit seeking corporation is an easily controlled and highly
tractable animal. With positive incentives, private firms can be willingly led—and
led, within limits, in whatever direction the host country’s trail of incentives dic-
tate. Those same firms, however, do not respond favorably to pushing in the form of
prohibitions and negative incentives.

I can point to my own country as evidence of what occurs even in a domestic
industry when the {urden of governmental action becomes weighted toward disin-
centives. Since 1962, when amendments to our law greatly increased the length and
cost of our approval process, the costs of developing new medicines have risen more
than fourfold after adjustment for inflation. Simultaneously, the length of our
patient lives has been shortened—from almost the full 17 year term allowed by law
to slightly more than half that. The result—which government did not foresee—is
that in real terms the percentage of revenue reinvested in research as a percentage
of sales has declined—declined by nearly 50 percent.

The companies of our industry have a great deal to offer the people of the world.
They offer health efficiencies that stretch scarce resources; they offer mobility
which surgery and hospitalization cannot, they offer productivity gains from a
healthier wo:-i force; and they offer the quality of life improvement that accompa-
nies any reduction in suffering.

But these benefits are not in a warehouse somewhere waiting to be distributed.
Someone must decide it is worth his while to produce them. And that “someone” is
not a syphon which, once started, provides a continuous flow without further
encouragement; that someone is a corporation, constrained by the laws of survival
to re-evaluate regularly its return on investment.

In such corporations, the developing countries especially have scores of potential
allies in the battle for better health.

But even corporations cannot fight on empty stomachs.

Senator MaTHIiAs. We will now proceed to our first panel, Mr.
Tegtmeyer, the Acting Commissioner of Patents and Trademarks of
the Commerce Department; and Dr. Edwin H. Clark, Acting Assist-
ant Administrator for Pesticides and Toxic Substances in the Envi-
ronmental Protection Agency.

Your entire prepared testimony will be made a part of the hear-
ing record and you may proceed to summarize.

STATEMENT OF RENE. D. TEGTMEYER, ACTING COMMISSIONER
OF PATENTS AND TRADEMARKS, DEPARTMENT OF COM-
MERCE; AND DR. EDWIN H. CLARK II, ACTING ASSISTANT
ADMINISTRATOR FOR PESTICIDES AND TOXIC SUBSTANCES,
ENVIRONMENTAL PROTECTION AGENCY

Mr. TEGTMEYER. Good morning, Senator.
My name is Rene Tegtmeyer. I am presently Acting Commission-
er of Patents and Trademarks.
We have submitted a statement for the written record, which I
i will abbreviate at this time.

|
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I am please to present the views of the Department of Commerce
on S. 255. This bill would amend the patent laws by restoring that
portion of a patent term during which the marketing or use of a
patented invention was prevented, due to Federal regulatory
review.

For too many years, American industrial innovation has not kept
pace with our foreign competitors. We are losing our traditional
technological leadership, and the symptoms of this decline are
obvious to economists, Government planners, industrialists, and
the public.

For 15 years, the percentage of GNP annually invested in re-
search and development has decreased. Our share of the world’s
export markets for high-technology goods is dropping. Our own
markets are flooded with imports. Our greatest resources, scientific
and production expertise, have failed us.

There is no single answer. One thing, however, must immediate-
ly begin to be done: Large and small businesses must be encour-
aged to channel a larger share of profits, manpower, and invest-
ment capital into research and development of commercial prod-
ucts.

The pharmaceutical and agricultural chemical industries are
particularly dependent on the patent system. They are research-
intensive and face keen foreign competition. Large commitments of
capital and technological expertise are required to develop and
bring new products to the market with far more failures than
successes.

Few, if any, other industries come close to these in terms of
risks, uncertainties, and amount of innovation needed to recover
research and development investments and return a reasonable
profit.

A number of facts were presented by industry and Government
representatives earlier this month to the House Committee on
Energy and Commerce’s Subcommittee on Health and the Environ-
ment. ’

These facts, I think, clearly establish that the pharmaceutical
and agricultural chemical industries are research intensive and
risky.

Ironically, these industries, while especially needing the patent
system, do not receive its full benefits. Even when patented, their
products often cannot automatically be commercially marketed.

The invention must first be approved by a Government agency
charged with administering the applicable health and environmen-
tal protection law.

Typically, most of the regulatory approval process takes place
after a patent is issued. This, of course, has the practical effect of
decreasing the effective patent term.

Statistics provided by the affected industries show the extent to
which patent terms may be curtailed. The effective term of phar-
maceutical patents, as a consequence of regulatory reviews,
dropped from 16 years in 1960 to 13 years in 1970 to about 9 years
today.

The agricultural chemical industry can expect an effective
patent term of only about 12 years. This is far less than the 17-year
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patent term available since 1861 to scientists and industries in-
volved in other technologies.

Regulatory review laws are needed to safeguard public health
and safety and to protect the environment. When enacted, howev-
er, their effect on the commercial life of many valuable patented
products and processes was not foreseen. There was absolutely no
intention to penalize particular industries by shortening the patent
terms available to them.

The House Subcommittee on Health and the Environment was
shown a direct relationship between significantly shortening the
effective patent term for new pharmaceutical and agricultural
chemical products and the innovation rate in these industries.

Of course, significant shortening of a patent term is not the only
reason why research and development has declined in the drug and
agricultural chemical industries. But these industries have identi-
fied the lack of an adequate patent term as a major factor.

Artificially short patent terms make it difficult for high technol-
ogy, research-intensive industries to recoup research costs and
make a fair profit commensurate with the risks and capital re-
quirements involved.

There is absolutely no reason why these industries should receive
patents with a shorter effective life than is available to other
industries.

The Department of Commerce urges Congress to enact S. 255 to
restore the full incentives of the patent system to those industries
whose new technology must be subjected to regulatory approval.

Support for S. 255 is widespread. Its underlying concepts were
recommended for enactment, both by a majority of the Interagency
Task Force on Patent and Information Policy and by the Public
Advisory Committee, as part of the past administration’s Domestic
Policy Review on Industrial Innovation.

This bill has the support of concerned bar and industry organiza-
tions. It was not hastily conceived and contains every safeguard
needed to protect the public interest.

Before offering our support, however, we carefully reviewed and
considered alternatives, such as shortening of the regulatory
review period, delay in the filing of patent applications, delaying
the issuance of a patent until completion of the regulatory review
procedure, and establishing a predetermined extension of the
patent term. We concluded that all of these alternatives were
inadequate.

In conclusion, I point out again that a patent owner will not
receive from S. 255 any special or unfair competitive advantage or
any right not available to other patent owners.

This bill does no more than allow a patent owner to stop in-
fringement or license his patent for up to 17 years. It does not
lengthen the practical effect of the patent term, and it assists only
those industries needing regulatory approval for the marketing of
their new processes or products.

I would be pleased to answer any questions and offer any assist-
ance that we can to the committee.

Senator MaTHias. Thank you very much.

Dr. Clark, you may proceed.

Dr. Crark. Thank you, Mr. Chairman.
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We have prepared a longer statement, which I will submit for
the record and summarize.

Senator MATHias. It will be included in full.

Dr. Cragrk. I am Edwin Clark, Acting Assistant Administrator for
the Office of Pesticides and Toxic Substances of the Environmental
Protection Agency. ‘

My office has responsibility for implementing the Federal Insec-
ticide, Rodenticide, and Fungicide Act—FIFRA—and the Toxic
gulz)g%ances Control Act—TSCA. Both of these would be affected by

We welcome the opportunity to discuss your proposed legislation
with you.

We view this bill as a way of making the patent clearance
process consistent with full-term patent protection. We also believe
it will encourage innovation.

For these reasons, we support the principles which underlie the
bill. We recommend, however, some changes which we feel would
improve it.

The bill would complement other activities which we already
have underway in EPA to create and improve incentives for inno-
vation.

Under FIFRA, we are attempting to accelerate the registration
process for safer chemicals and for experimental uses. Under
TSCA, we are also attempting to create incentives to industry to
stimulate innovation of safer chemicals.

We are considering possible changes in the agency’s patent
policy, along the lines of Public Law 96-517, passed last year which
would serve to increase the rate of commercialization of innovative
products produced under EPA funding.

We join you and the other cosponsors in underlining the impor-
tance of the changes sought by the proposed legislation

Restoration of the full patent term of 17 years to inventors and
innovators would eliminate an unnecessary and unintended side
effect of the premarket testing process and would encourage inno-
vation by industry, particularly in the areas of pesticides and other
chemicals. '

We do have some suggestions to offer which we feel would im-
prove the bill, both from the standpoint of EPA and the affected
industry. These suggestions fall into three areas—some general
suggestions, some which are specific to FIFRA and some to TSCA.

We are including some specific suggestions with our testimony. I
would only like to comment briefly on a few of these.

With respect to general comments, first we would suggest that
you clarify the situation for chemicals which are under review
when the bill becomes effective.

Second, we would recommend that the catchall provision in lines
6 through 15 on page 8 be deleted because it is so broad that it may
have widespread but unanticipated effects and that any extensions
should be done specifically rather than through a general section
such as this.

Third, we would suggest that you consider only extending the
patent life for the actual time the chemicals are under testing,
assessment, or review. OQur concern is that companies may attempt
to extend the patent period for no good reason by doing a simple
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test as soon as the product is patented and then delaying attempts
to market the product. To avoid such nonbeneficial trade con-
straints, we would suggest that the compensable period equal the
amount of time spent in testing, assessment, and review.

With respect to the FIFRA, we generally favor all of the provi-
sions of the proposed legislation but have some technical sugges-
tions relating to the commencement of the review period and clari-
fication of the relationship between provisions concerning FIFRA
and those concerning the Federal Food, Drug, and Cosmetic Act,
for which we are also responsible for parts of.

With respect to TSCA, we have no testing requirements for new
chemicals. The review period is very short compared to other pro-
grams. It is usually no more than 90 to 180 days. Therefore, the
patent time loss for chemicals as a result of TSCA is not likely to
be significant.

However, we would like to encourage testing of new chemicals
before they are manufactured and would like to reward firms who
do voluntarily undertake such testing. We would, therefore, like to
suggest some modifications to the proposed legislation to provide
these incentives and these rewards.

First, we would recommend allowing credit for any prenotifica-
tion health or environmental tests, not simply for major tests. For
our purposes under TSCA, usually short-term tests are quite ‘ade-
quate.

Second, while TSCA, section 5, provides for at most a 180-day
notice review period, we have found that in some cases companies
have voluntarily stopped the clock to take more time to discuss
with EPA particular issues we have found and problems that may
have been raised in our review. We would suggest that the regula-
tory review period, for purposes of this bill, run until either the
end of the notice review period or one year after submission of the
notice, whichever comes first; therefore, giving firms incentive to
cooperate with us in reviewing the chemical.

Finally, we strongly recommend modifications in the bill where
it involves actions the agency may take after completing the pre-
manufacturing review process. In its present form, the proposed
legislation would extend the patent life while these actions remain
in effect. However, in many—probably most—cases, we will allow
the company to market its product while these actions are in
effect. We believe it will be inappropriate to extend the patent life
while the product can be marketed. In some cases, the action may
have permanent effects; for instance, requiring the substance to be
labeled. We think it would be inappropriate and would actually
provide reverse incentives to extend the patent life for another
seven years just because the label is required. It would cause the
companies to prefer our regulating them so they would get the
extra seven years, rather than taking voluntary action.

Finally, we have recommended some changes of a technical
nature.

I appreciate very much the opportunity to testify on this bill. I
wmflfld be happy to answer any questions and to work with your
staff.

Senator MATHIAS. Thank you, Dr. Clark.
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Let me start with Mr. Tegtmeyer and ask him to try to give us
some sense of the volume of patents that we are dealing with here.
Are we dealing with just a handful or is this going to be a massive
change, as far as the pharmaceutical and chemical patents are
concerned?

Mr. TEGTMEYER. Senator, I don’t think the volume is going to be
very large nor are the processing requirements, at least for the
Patent and Trademark Office, going to be of any significance.

There are, apparently, about 500 new chemicals that are ap-
proved by EPA each year, somewhere around 70 for NDA’s at the
Food and Drug Administration and somewhere around 3,500 medi-
cal devices that might be involved. Not all of these are going to be
patented, particularly in the medical devices area.

These represent what might be the maximum volume of patents
that might be affected on an annual basis. I don’t think it is going
to be unusually large.

Dr. CLark. May I comment on that?

Senator MaTHIAS. Yes, please.

Dr. CLark. The numbers there refer to both our total chemical
program and the pesticides program. The pesticides program has
relatively few new products a year. The total under the TSCA
program we expect to get up to is about 1,000 to 1,200 a year.

Senator MaTHias. In addition to the pesticide program?

Dr. Crark. That'’s right.

Senator MaTHias. Is there any serious disagreement on that?

Mr. TEGTMEYER. No, sir. I defer to EPA in that respect.

COST TO THE CONSUMER

Senator MaTHIAS. Let me address this question to both of you,
because it is one of great concern when we deal with drugs.

What would the impact of this bill be on the cost to the consum-
er, the person who has to go down to the drugstore with the
prescription?

Mr. TEGTMEYER. I think the question of the impact of the legisla-
tion on the cost to the consumer is a debatable issue.

Obviously, S. 255 is intended to increase the income to the patent
owner and stimulate or encourage the patent owner to put that
income into additional research and development to create or de-
velop additional new drugs. This is desirable and is the main
purpose of S. 255. Whether that is done because of maintenance of
market volumes or because of prices is a question we will leave to
experience and the economists when the bill comes into effect.

Whatever effects it might have, in terms of increasing drug
prices, if that does occur to any extent, I think would be more than
offset by a return in the form of making available to the public
many new drugs or pharmaceuticals, many new pesticides, and
other new products.

It would certainly be worthwhile to save lives by creating new
drugs and to reduce medical costs in other areas, even if there
were a small increase in drug prices or the maintenance of a
market share by a patent owner.

Dr. CLark. May 1 answer that as an economist and not as an
Assistant Administrator of EPA?
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My expectation would be—and I have not considered this in any
detail—that, in fact, it might initially lower prices to the consumer,
because it will allow companies a longer time to recoup their
research investments.

Senator MaTHias. Dr. Clark, I believe some of those in the back
are having some trouble hearing you if I can judge from the
sthrained faces. So maybe if you could talk directly into the micro-
phone.

Dr. CLARK. My apologies.

My expectation would be that the effect of the bill would be to
initially reduce prices to the consumers, because it would allow
companies a longer time to recoup their large investments in re-
search and testing. It would, of course, extend the period on which
they could get the monopoly rents for a little while in the future.
So 1n the longer run, it might increase it slightly.

Senator MaTHIAS. But that kind of effect could be 6, 8, or 10
years into the future.

Dr. CLArk. That’s right.

But I think the initial effect would be, in fact, to reduce the

prices.
BRAND LOYALTY

Senator MatHias. Human beings are creatures of habit and de-
velop strange kinds of loyalties, among them to a product brand.

One of the suggestions that has been made by the critics of this
legislation is that because this is such a strong human habit, that
you don’t really need this. Once you get a drug on the market and
people find it helps them, they will continue to use it. There is, in
effect, a kind of natural patent.

Is there any validity to that argument?

Mr. TEGTMEYER. Senator, the same habits, to the extent that
they exist now, existed back 15 or 20 years ago when the effective
patent term was much longer than it is now. What we are looking
at and addressing in S. 255 is the fact that the patent term over
the last 15 or 20 years has been effectively reduced, and there is
less incentive to undertake the risks in investments involved in
developing new drugs, pesticides, and the like.

What we are trying to do is merely to restore the incentive of the
patent system to where it existed 15 or 20 years ago.

The question of brand loyalty can also be addressed in several
other ways. There is much more emphasis now on compendiums
that identify generic drugs which will make more readily available
other options once a patent expires.

There have been, as I recognize, some examples cited where
market shares or prices remain up even after a patent has termi-
nated. There are also examples that go in the other direction that
show this is not always the case. I don’t think there are facts that
would lead anyone to a conclusion that brand loyalty or other
habits would compensate for the loss of the effective patent term
that has occurred because of the requirements for regulatory
review.

Dr. Crark. I would have two responses to that.

One is that I don’t know what the answer is. If that view is
wrong, that bill will help. If that view is right, this bill won’t hurt.
So you are in a no-lose situation if you enact the bill.
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My second observation would be that in the areas we deal with,
there are substantial efforts made to destroy such product loyalty
in substantial advertising.

We are dealing mostly with businesses—either farmers or busi-
nessmen themselves. I don’t think the product loyalty issue is very
germane here.

Senator MATHIAS. Let me address a question particularly to Dr.
Clark, perhaps in your role as economist.

It is sometimes claimed that the existence of a patent encourages
the manufacturer to artificially increase prices. It gives him a leg
up on the market.

What about the industries that you regulate under the Pesticides
and Toxic Substances Act? Do you think that this is a case in that
segment of the industry? What do you see as market forces that
might operate in the other way to hold prices down?

Dr. Crark. I think there is no question that patents do allow
firms to charge higher prices'than they otherwise would. If patents
didn’t allow this, there would be no purpose in having the patents.

However, again in the areas I am dealing with, there are no
complete monopolies. There are always some substitutes and some
competitors. They may have slightly less efficacy. They may be
slightly different in price, but they do create competition. There-
fore, they restrict the amount that anybody can charge for a patent
product.

Senator MaTtHiAs. In your statement, Dr. Clark, you raise some
question that perhaps patents should be extended only during
actual testing, if I heard you correctly, and that therefore you
would only look to specific extensions. Wouldn't this create——

I go back to the question on volume a little bit. This means that
you would have to—both you and the patent office—look at each of
these applications for an extension. That creates a serious kind of
bureaucratic problem.

Dr. CLArk. Yes. I recognize that that suggestion creates prob-
lems. In fact, I was trying to figure out a solution to these problems
last night.

We suggest that you might consider that proposal only because
in some instances it might create the problem. People might do
testing just in order to get an automatic 7-year extension.

It would only be a problem if you accept our suggestion to only
allow short-term testing to be covered as well, which we think is
important under TSCA.

What I believe you have now is a situation where you only get
credit as soon as long-term tests begin. This is something like 6
months, at least for pesticides.

I don't think it is a problem if you are only going to allow long-
term testing and not the short-term testing.

Senator MartHiAs. Wouldn't an attempt on the part of a manufac-
turer to obtain the extension by fudging the testing process only be
shooting himself in the foot because he is denying himself the
market during that early period too?

Dr. CLark. That is why I mentioned it would. I think that is
right. It would only be an unusual case where this might happen.



43

DECLINING LEVEL OF RESEARCH AND DEVELOPMENT

Senator MaTH1AS. Let me ask both of you this final question.

I have been concerned for some time about the declining level of
research in this country. I am concerned by the declining Federal
participation in research. I think the Federal Government has very
serious responsibilities in this area. What is your observation? How
would you compare the R. & D. costs and problems faced by the
industries that you deal with, say, as against 20 years ago?

Dr. Crark. To be quite honest, I have a very difficult time
making that comparison. I wasn’t involved in this industry 20
years ago. Therefore, I can’t make a comparison.

Senator MAaTHIAS. Of course, that is supposed to be the most
important attribute of an economist—that he is at least a hundred
yeafs old and has an active memory over that whole time. [Laugh-
ter.

Dr. Cragrk. Particularly when you are talking about things we
don’t know about.

I think the problem of reduced innovation is one that is a serious
problem in this country. It is one that we are particularly con-
cerned about under TSCA. We are trying to develop a better under-
standing of what the innovation process is and how we can imple-
ment the law so as to reduce any undue impacts we may have on it
and, even more, to stimulate innovation and safer chemicals.

I think there is no question that firms do have to do more
research now. It is a delayed process. But we are seeing some
encouraging results. We are seeing changes by firms, saying that
they are going to start investing more money in research and more
money in innovation and developing more new chemicals, rather
than concentrating on process changes, which has been quite prev-
alent over the past decade or so.

So I can’t give you an answer, but the signs are not all bad.

Senator MATHiAS. What will be the effect of this legislation?

Dr. Crark. I think this legislation will help.

Senator MATHIAS. Mr. Tegtmeyer?

Mr. TEGTMEYER. I agree, Senator.

In my testimony, I pointed out the fact that we were quite
concerned about declining research and innovation in all indus-
tries. We are especially concerned about stimulating research in
the drug and pesticide industries that would be covered by this
legislation. We are meeting stronger foreign competition in most
industries.

As has pointed out in the testimony by others already, we are
meeting very stiff foreign competition in the pharmaceutical area
and in the agricultural chemical area. We need the strongest incen-
tives to research and development and to maintaining our competi-
tive position as we can get.

Senator MaTHiAS. Thank you very much, gentlemen. We appreci-
ate your presence here today.

[Prepared statements of Mr. Tegtmeyer and Mr. Clark follow:]

81-860 O—81—4¢
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STATEMENT OF R.D. TEGTMEYER, ACTING -
COMMISSIONER OF PATENTS AND TRADEMARKS,
BEFORE THE SENATE COMMITTEE ON THE JUDICIARY
APRIL 30, 1981

My name is Rene D. Tegtmeyer. As Acting Commissioner oif Pateatz
and Trademarks, I am pleased to present the views of the Depart- .
ment of Commerce on S. 255. This bill would amend the patent laws
by restoring that portion of a patent term during which the
marketing or use of a patented invention was prevented due to

federal regulatory review.

For far too many years, American industrial innovation has not
‘kept pace with our foreign competitors. We are losing our tradi-
tional technological leadership, and the symptoms of this decline
are obvious to economisis, government planners, industrialists and
the public. For fifteen years, the percentage of GNP annually
invested in'research and development has decreased. Our share of
the world's export markets for high-technology goods is dropping.
Our own markets are flooded with imports. Our greatest resources,

scientific and production expertise, are failing us.

There is no single answer. One thing, however, we must immediately
begin to do. Large and small businesses must be encouraged to
channel a larger share of profits, manpower and investment capital

into research and the development of commercial products.

The inducements of the patent system cannot be over—estimated. The
last Congress, in enacting P.L. 96-517, took a major step toward
strengthening and modernizing the patent system, and making it
more meaningful for inventors and investors. This new law's
patent reexamination procedures will enhance patent, validity; it
puts the Patent and Trademark Office on a sounder financial basis;
and -its government patent policy provisions will encourage greater
participation in government research and development programs.
This last feature will bring to the public more inventions made by
small businesses and non-profit institutions with government

funds. More is needed, however, including enactment of S. 255.

The pharmaceutical and agricultural chemical industries are par-

ticularly dependent on the patent system. They are research-

intensive, and face keen foreign competition. Large commitments

of capital and technological expertise are required to develop and .
bring new products to the market, with far more failures than

successes. Few, if any other, industries come close to these in

terms of the risks, uncertainties and amount of innovation needed
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to recover research and development investments and return a rea-

sonable profit.

A number of facts were presented by industry representatives
earlier this month to the House Committee on Energy and Commerce's
Subcommittee on Health and the Environment. While we cannot
verify the accuracy of any of these facts, they fall within
generally accepted ranges. According to the House testimony, only
about one of 10,000 compounds tested for medical use actually
reaches the market. Only one out of every ten drugs that reaches
the clinical testing stage is ever marketed. The average cost of
converting a new chemical discovery to a drug ready for marketing
rose from $6.47 million in 1962 to an estimated $70-80 million

today, according to witnesses.

The agricultural chemical industry is similarly research-intensive
and risky. Several thousand chemicals are usually tested over an

average of three to four years before a potentially marketable one
is identified. The selected chemical is then tested for about six
to eight years. The cost of bringing a new agricultural chemical

to the market is estimated to be $20 to 25 million.

Ironically, these industries, while especially needing the pétent
system, do not receive its full benefits. Even when patented,
their products often cannot automatically be commercially mar-
keted. The invention must first be approved by a government

agency charged with administering an applicable health or en-
vironmental protection law. Typically, most of the regulatory
approval process takes place after a patent is issued. This, of
course, has the practical effect of decreasing the effective patent

term.

Statistics provided by the affected industries show the extent to
which patent terms may be curtailed. 1In the early 1960's, for
example, it took an average of about two years to carry out
testing and development procedures to fulfill approval require-
ments of the Food and Drug Administration for the marketing of a
new drug. Two years have been found inédequate, however, to
allow proper assessment of health risks associated with the new

drug. Today, the average regulatory review procedure takes some-
where between 7 to 10 years.

The effective term of pharmaceutical patents, as a consequence of
requlatory reviews, dropped from 16 years in 1960 to 13.1 years in
1970, to about 9 years today. The agricultural chemical industry
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today can expect an effective patent term of only about twelve -
years. This is far less than the seventeen-year patent term
available since 1861 to scientists and industries involved in

other technologies. -

Regulatory review laws are needed to safeguard public health and .
safety, and protect the environment. When enacted, however, their
effect on the commercial life of many valuable patented products
and processes was not foreseen. There was absolutely no intention
to penalize particular industries by shortening the patent terms
available to them.

The House Subcommittee on Health and the Environment was shown a
direct relationship between significantly shortening the effective
patent term for new pharmaceutical and agricultural chemical pro-
ducts and the innovation rate in these industries. A decade and
a half ago, for example, new pharmaceuticals were introduced at an
average rate of 42 annually. Today, this rate has decreased by 62
percent; only 16 new pharmaceuticals are introduced annually. From
1954 to 1958, new drugs were introduced to the U.S. market by 51
different companies. During the period between 1972 and 1976,

however, only 41 companies introduced new drugs.

Of course, significant shortening of the patent term is not the
only reason why research and development investments have declined
in the drug and agricultural chemical industries. But these in-
dustries have identified the lack of an adequate patent term as a
major factor. Artificially short patent terms make it very diffi-
cult for high technology, research intensive industries to recoup
research costs, and make a fair profit cbmmensurate with the risks
and capital involved. There is absolutely no reason why these
industries should receive patents with a shorter effective life

than is available to other industries.

The industries involved are among our nation's most cost-effective
in terms of public benefits received for research and development
expenditures. A Merck scientist and executive, Dr. Lewis H.
Sarett, provided to the House Subcommittee on Health and the
Environment dramatic examples of the savings patients, hospitals
and the taxpayers receive from pharmaceutical research. The sub-
stituting of medication for surgery, minimizing hospital stays,
treating diseases effectively, and alleviating suffering also *
provide valuable social benefits even more important than any cost

savings. The same is true for increased agricultural productivity.
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among President Reagan's priorities is the intention to make
federal regulations less burdensome on the public. The
President's Memorandum of January 29, 1981 stated:

"Among my priorities as President is the
establishment of a new regulatory oversight
process that will lead to less burdensome
and more rational federal regulation. ...
This review is especially necessary in the

economic climate we have inherited."

We do not suggest in this case that any unjustified reductions of
these review periods be pursued; this could endanger public
health, safety, or the environment. Enactment of S. 255 would,
however, significantly compensate for the burdens, costs and
delays regulatory review places on a few industries.

The Department of Commerce urges Congress to enact S. 255 to re-
store the full incentives of the patent system to those industries
whose new technology must be subjected to requlatory approval.

Under the bill, the patent term for a new product or method of
using it would be extended by a period equal to the time required
for regulatory pre-market testing and review. There is a
seven~year limit on any extension, however, to avoid any possible
argument that the bill would encourage delay in pursuing patent
rights. Even with the full seven-year restoration period, the
-effective patent term will sometimes be less than seventeen years.

The bill also protects the public with respect to technical fields
where regulatory review is not required, as, for example, when the
invention has both non-medical and medical uses. Patent

restoration will be available only in regard to products or methods
subject to federal regulatory approval as a requirement for marketing.
To the extent the patent covers uses of the invention not subject

to pre-marketing federal review, the term for those uses will not

be restored. If the patented product or process is not ultimately
approved for marketing, there will be no restoration of the patent
term.

The mechanics of applying for and receiving a restoration of the
patent term are administratively simple and will not impose undue
costs or burdens either on the Patent and Trademark Office or on
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patent owners. To obtain an extension, the patent owner must
notify the Commissioner of Patents and Trademarks that the
patented product or process has just undergone and successfully
completed pre-marketing testing and regulatory review (the bill
refers to this time as the "regulatory review period"). The
patent owner's notice must inform the Commissioner how long the
regulatory review period lasted. The Commissioner will then issue
a certificate (which, of course, will be publicly available) ex-
tending the patent term for the specific invention involved by a ¢
period equal to the regulatory review period. If the patent has

expired before the regulatory review is completed, no restoration

will be made.

While we see no difficulties with the procedure, we have some
suggestions for improving it.

Propo%ed section 155(B) (2) now requires the Commissioner of Patents
‘and Trademarks to issue automatically to the patent owner a certi-
ficate of extension of the patent term. We believe, however, that
the Commissioner should, where a notice contains an obvious and sig-
nificant discrepancy, be able to question whether a patent owner

has met all of the conditions for receiving an extension, and not
just be a rubber stamp. The Commissioner should have the authority
‘to deny a request for restoration in such circumstances. In the
vast majority of cases, however, the Commissioner would simply

accept the notification and issue the certificate of extension.

The bill'certainly does not contemplate any patent term restora-
tion unless the requlatory process concludes with a determination
that the product or process under review is suitable fof market-
ing. Nevertheless, this is at best implied in the bill and should
be clarified.

I have spoken only about the pharmaceutical, medical devices and

agricultural chemical industries, because these are the most

affected. But the bill is not this limited. It applies to an§

product or process that cannot be marketed or used without the

authorization of a federal regulatory agency. We have no eviaence} -
however, that such open-ended relief is needed, and defer to the

judgment of Congress.

The bill has no retroactive effect. The term of any patented
product or process now on the market or in commercial use cannot
be extended. Only new products and processes will benefit from
"the bill.
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support for S. 255 is widespread. 1Its underlying concepts were
recommended for enactment both by a majority of the Interagency

Task Force on Patent and Information Policy and by the Public
Advisory Committee, as part of the past Administration's Domestic
;51;2;-5é§iew on Industrial Innovation. The bill has the support

of concerned bar and industry organizations. It was not hastily
conceived, and contains every safeguard needed to protect the

public interest. Before offering our support, however, we carefully
considered the alternatives and found them inadequate.

The most obvious is the shortening of the regulatory review period.
Of course, it varies from product to product and process to pro-
cess, but is almost always long enough to impair the patent incentive
significantly.

We have been informed, however, that while some shortening of

these regulatory review procedures might be achieved by the in-
volved agencies, it cannot be nearly enough to eliminate the problem
S. 255 addresses. In any case, the bill can never endanger the
public interest. Any restoration available under the bill

decreases as delays are removed from the regulatory review process.
If there were no delay resulting from regulatory review, restora-
tion of the patent term would not be necessary at all.

The opportunity to delay the filing of a patent application, and
accordingly delay the beginning of the patent term, is not an
acceptable answer either. Patent applications for pharmaceutical
and.agricuitural chemical inventions are usually filed promptly
after their discovery. Such early filing allows researchers to
present their findings to professional colleagues, obtain patent
rights with a reasonable assurance that expensive and'unpredict-
able litigation over inventorship won't be necessary and obtain
patent rights in foreign countries--in general, to serve the
patent law's basic aim of revealing new technology to the publie
as soon as possible. Delaying the filing of patent applications
would risk the loss of rights and deter the public'dissemination
of new technology.

Another possibility we considered was delaying the issuance of the
patent until completion of the regulatory review procedure. This
is. administratively easily accomplished and would accord full
patent terms to affected patents. This possibility would,
however, delay publication of the technoleogy involved, and
encourage wasteful duplicative research and development.
Competitors' efforts to develop improved products and processes in
non-regulated fields would also be postponed or stifled. The
patent system need not and should not tolerate these consegquences.
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A predetermined extension of the patent term is almost as bad. It -
would provide too long a patent term for some inventions and too

short a term for others. Also, the predetermined period would

need continual adjustment to take into account new testing tech- -
niques and possibly lengthier testing periods that new products

may need. The extension of up to seven years authorized by S. 255 b
is fair both to the public and the affected industries. Many

restorations will be for.lesser periods, but none will be unduly

long. r}

In conclusion, I point out again that a‘patent owner will not
receive from S. 255 any special or unfair competitive advantage

or any right not available to other patent owners. ThisAbill does
no more than allow a patent owner to stop infringement or license
his patent for up to seventeen years. It does not lengthen the
practical effect of the patent term and it assists only those
industries needing regulatory approval for the marketing of their .
new processes or products. '

I would be pleased to answer any questions, and offer the
assistance of the Patent and Trademark Office for any amendments
to the bill which the Committee may request.

STATEMENT OF

I CLARK TII
257 ADMINISTZ
PE T TONIC SURBRS

US ENVIRONMENTAL PROTECTION AGENCY
BEFORE THE

COMMITTEE ON THE JUDICIARY
UNITED STATES SENATE

April 30, 1981

Good morning, Mr. Chairman. I am Edwin Clark, Acting
Assistant Administrator for Pesticides and Toxic Substances
of the US Environmental Protection Agency. My office has
responsibility for implementing the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA) and the Toxic Sub-
stances Control Act (TSCA).A I welcome the opportunity to i
meet with you to discuss S. 255, the "Patent Term Restoration

Act of 1981."
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This bill is designed to restore to patented products
the patent protection time lost during the Federal government
review period which precedes introduction of products into
the market. We view this bill as a way oﬁ making the pre-
markat clearance process consistent with full term patent
protection. It will also encourage innovation. For these
reasons, we support the principles which underlie this bill;.
we recommend, however, some chanées which we feel would
improve the bill.

This bill would complement other activities we have underway

nomreste 2and irsvove incentives for innovation. For examrle,
we are considering a possiole change to the Agency's Patent
Policy. Under PL 96-517 passed last year, small businesses and
non-profit organizations receive title to any patents-resulting
from government-funded research. EPA is considering additional
actions along these lines which should serve to increase the

rate of commercialization of innovative products.

We join Senator Mathias and others in underlining the
importance of the changes sought by this proposed legislation.
Restoration of the full patent term of 17 years to inventors
and innovators would eliminate an unnecessary and unintended
side-effect of the pre-narket testing process, and would encourage
innovation by industry--particularly in the areas of pesticides
and other chemicals. Permit me to outline how the current
pre-market testing process affects patent holders, who are
seeking to market the patented products.

Experience has shown, for example, that the pre-market
testirg to which many pesticides are subject, and the reviews
of that testing which we must conduct, can decrease the effective
patent term of an individual product by as much as seven
years., In all but a few cases, however, the time required
for testiné and review is substantially shorter. A shorter
effective patent term reduces potential return on patented

wroducts, and may reduce a company's incentive to spend
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fands on research and development. This may in zurn slow -
cuer ovabs 52 indus:i- sl growth and reduce innoratica,  Yer
innovation is essential if safer products are to be developed -

and introduced. Enactment of this bill will nelp to avoid

these unintended side-effects of pre-market regulation and

will be an important step to improve the climate for industrial

innsvation. .

We do have the following suggestions to offer which we
feel would improve the bill both from the standpoint of EPA
and affected industry. Those suggestions fall into three areas::
general, FIFRA-related, and ?SCA—related. I have attéched our
specific suggested language changes td this statement and I will
now offer some generai comments on those suggestions and the
reasons for them.

As to the general provisions of the bill, we offer a
technical suggestion which would clarify the applicability of
the bill to products for which regulatory review has already
commenced when and if the bill becomes effective. We also
recommend that the "catch-all" provision in lines 6 through
15 on page 8 of the bill be.deleted, because it is so broad
that it may have widespread but upanticipated effects. If
coverage of other pre-market review programs is desired,
this should be done specifically rather than through a section
which is this general in nature.

tle would also like to point out one final geﬁeral point
wmich relates to the calculation of the recgulatory review

iwG.  Our concetrn is that companies might attemp: te extend

the patent period for no good reason by doing a simple short-
term test as soon as the product is patented, and then delaying
any attempt to market it. To avoid such non-beneficial trade

constraints, we would suggest that the compensable period
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equal‘the amount of time spent in testing and analysis plus
the amount of time spent in the actual Agency review period,
rather than a period which runs from the initiation of any
testing to the end of the review period. Under this proposal
any dormant time between testing and analysis and the actual
Agency review would not be compensable. We recognize that
this comment does not directly affect our programs, and only
in unusual cases would the suggested change have any health
or environmental impacts. However, we believe that such a
modification could further the beneficial purposes of the
bill. We have not submitted any specific language in keeping
<ith this recommendation but would be happy to assist the
Committee in drafting such language if you would like to
follow up on this issue.

With respect to FIFRA, we genherally favor all the
provisions of the proposed legislation but have general
technical suggestions relating to the commencement of the

review period and the clarification of the relationship

pztween wrovisions concerning FIFRA and thos: ccncerning the

206, Ddrus  .1% Tosmetic Act.

pa

Gra
With respect to TSCA, there are no testiﬁg requirements
for new chemicals and the review period is very short.compared
to other programs-~-usually no more than 130 davs. Therefore,
the patent time lost for chemicals as a result ¢f TSCA is not
likely to be significant. However, we would like to encourage
testing of new chemicals before they are manufactured, and
would like té reward firms who voluntarily test. We would
suggest some modifications in the proposed legislation to
provide these incentives and these rewards.
First, we recommend allowing credit for any prenotification
health or environmental tests, not simply for 'major' tests.
In hany cases the tests recommended under TSCA take only a

short period. Accordingly, we have proposed a new definition
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for the term "health or environmental study" specific to
TSCA, and we have proposed allowing the regulatory review
veriod to begin upon the commencement of any health or -
environmental study of a chemical substance subject to Section
5(a) notification requirements.

Second, while TSCA section 5 provides for, at most, a 180-
day notice review period, we have found that, in some cases, 4
companies have voluntarily suspended the review period to
"stop the clock" and allow EPA and the company rore tims to
discuss issues or problems raised by a particular chemical
substance in a notice. Accordingly, we recommend that the

Cowy vl for purnoses of the bill run until

b1l

silaer the @ad oI oo nctics review period or on: ysar alter
submission of the notice, whichever comes first. We believe
that 3 one-vear period is a reasonable time for concluding
actions on the notice without leaving an open-ended loophole.
Third, we recommend that, except for one instance, the
references to section 5(f) of TSCA be eliminated from the
bill. Section 5(f) provides for regulation of chemical
substances subject to section 5 notification. Action under
section 5(f) would not be part of the "regulatory review" of
a chemical substance but rather would be the actual regulation
of the substance after the regulatory review. Since the
purpose of the bill is to compensate for the period of time
that the chemical substance is delayed from market entry by
the reqgulatory review, generally eliminating the reference to
section 5(f) is consistent. 1In addition, if action were
taken under section 5(f) of TSCA which prevented the marketing -
2% & chericel zubstance, that action would be permanent.

Consequently, the substance would not later be likely to
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ever enter the market. However, in the instance where an order
under section 5(f)(3), which prohibits all manufacture and use
of a chemical, is subsequently overturned by the courts, the
time lost should be compensable. Accordingly, we have proposed
language which would allow such time to be included in the

regulatory review period.

fzurch, we recowmend a change in

————— 2 e .

= S TR LAt i, ~5 s3tated T

is to encourage industry to test new chemicals, where appropriate,
before submitting them for section 5 review. A section 5(e)
&ction would be taken only if the company had not provided
sufficient information for EPA to evaluate the health and
environmental risks of the chemical substance. Any delay in
market entry from action under section 5(e) would result

from the company's own decision not to test its chemical
prior to the regulatory review. We do not believe that this
approach should be encouraged and would like to limit the
amount of time compensable dhe to time loss under section
S{e). We recommend therefore that, in general, there be a
maximum of one year of compensable time for any chemical
which is prohibited from the marketplace due to a 5(e) order
or injunction. However, in many cases, we will allow a
company to begin producing and selling a product even while
it is under a 5(e) order, so the issue of patent extension
disappears. In addition, we recognize that in some situations,
EPA may take action under section 5(e) which is later not
upheld by the courts. 1In that event, we believe that the
notice submitter should be entitied to an extension of patent
rights to make up for any resulting delay in those instances
where the S(e) order has banned all manufacture and use of a
substance. Accordingly, we have also proposed language which

would include in the requlatory review period time during
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wirich the chemical substance is subject to a total prohibition

srogeeszicn 3z} when o2 courit later finds that the prohibition

was not appropriate.

Finally, we have also recommended some minor changes of a
technical nature.

I appreciate very much the opportunity to testify on and
endorse this commendable idea. I would be happy to respond

to any questions you may have.

ATTACHMENT A

General Suggesticns

Delete entirely.
2. p. 8, line 20
After "commenced”, add "on a product for which a patent

has been granted".

ATTACHMENT B

]
1
ry
x
3-

After "test", add "required by the regulatory agency."
2. p. 6, line 15 '

After "in", strike "a" and add "an initial".
3.-p. 4, line 8

After "additive™ and before the comma, add "(other than
a pesticide)".
4. p.5, line 8

After "additive" and before the comma, add "(other than

a pesticide)".
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ACHMEUT C

~

TSC/

1. p. 4 lines 19-21:

(D) any chemical substance under the juvvrisdiction of

the Toxic Substances Control Act."®

2. . p. 5, Insert between lines 2 and 3:

"(3) The term 'health or environmental study' means a
test or study to determine or evaluate health or environmental

effects of a chemical substance,"

3. p. S5, lines 3 and 7:

Change number 3 and 4 to 4 and 5 respectively.

4. p. 6, lines 23 and 24; p. 7 lines 1-24; p. 8, lines 1-5:

"(C) with respect to a chemical substan;e for which
submission of a notice is required under section 5(a) of the
Toxic Substances Control Act--

(i) which is subject to a rule requiring testing under
section 4(a) of such Act, a period commencing on the date the
patentee, his assignee, or his licensee has initiated the
testing required in such rule and ending on the expiration of
the notice period for such substance or on the expiration of'
one year from the date of submission of the notice, whichever
comes first;

(ii) which is not subject to a testing rule under section

3% such Act, & perioé commencing on the earlier of the date
------ 2z, his assiznee, or his licensee--

(I) submits a notice, or

(I1) initiates a health or environmental study on such
substance, tne data from which is included in the notice for

such substance,
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and ending on the expiration of the notice period for such -

substance or on the expiration of one year from the date of

submission of the notice, whichever comes first.

(C)(2)(a) If EPA issues an order, prohibiting all manufacture
and use of a chemical, under section 5(e) of the Toxic Sub-
stances Control Act, or a United States District Court iésues
an injunction based on such order, prohibiting all manufacture
and use of a chemical, the regulatory review period will be
treated as ending on the date such order or injunction is
vacated or set aside. ?Provided, however, that in no case
shall the additional credit to the regulatory review period
determined under this subsection exceed a period of one year.
(CY(2)}{b) In the event an action is brought in a United

States District Court under section 5(e) or 5(£f) of the

Toxic Substances Control Act prohibiting all manufacture and
use of a chemical, the Court graAts preliminary injunctive
relief prohibiting the manufacture, importation, or use of
such substance which is encompassed within the scope of the
patent; and either the Court denies permanent injunctive
rzl1ief or an appe! =%e court on review reversas the 7trant of
injunceive reiief, the regulatory review parid>d wili De trecozod as

ending on the date of such court action;"
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Senator MartHias. We will now ask panel No. 2 to come to the
table. We have Dr. Edwin Yates, Office of Patent Management,
Johns Hopkins University, which the Chair will note is a distin-
guished Maryland institution; Dr. Lewis Sarett, the senior vice
president for science and technology of Merck & Co.; and Mr.
Arthur A. Smith, who is general counsel to the Office of Sponsored
Programs at MIT.

We will ask Dr. Sarett to begin for this panel.

Your entire prepared statements will be made a part of the
hearing record, and you may proceed.

STATEMENT OF DR. LEWIS H. SARETT, SENIOR VICE PRESI-
DENT FOR SCIENCE AND TECHNOLOGY, MERCK & CO., INC.,
ACCOMPANIED BY RUDOLPH J. ANDERSON, ASSOCIATE GEN-
ERAL COUNSEL AND DIRECTOR OF PATENTS, MERCK & CO.,
INC.; ARTHUR A. SMITH, JR., GENERAL COUNSEL, OFFICE OF
SPONSORED PROGRAMS, MASSACHUSETTS INSTITUTE OF
TECHNOLOGY; AND EDWIN T. YATES, PH. D., OFFICE OF
PATENT MANAGEMENT, JOHNS HOPKINS UNIVERSITY

Dr. Sarertr. Thank you, Mr. Chairman, and members of the
committee.

I am Dr. Lewis H. Sarett, senior vice president for science and
technology of Merck & Co., Inc. I am accompanied by Mr. Rudolph
J. Anderson, who is our associate general counsel and the director
of patents. i

Like its industry, Merck is a highly research-intensive company
in a research-intensive industry.

Senator MaTHias. Dr. Sarett, again, I see some strained faces in
the back. I would ask all the members of the panel to keep the
mike close.

Dr. SAreTT. Thank you.

We have over 2,500 Merck scientists and personnel who are
employed by the company’s research division. Qur research and
development budget is $280 million in this year.

The development phase, as you pointed out Mr. Chairman, in
new drug discovery and development, is becoming lengthy and
costly.

I would like to illustrate what has happened by two drugs in the
anti-inflammatory area, which we have developed.

These two drugs were developed 15 years apart. The first of them
was Indocin, and the development work on it took only 4 years.
The development work on Clinoril, 15 years later, took twice that
long—8 years.

I think most dramatic is the size of the new drug application in
the two cases. The new drug application for Indocin went 10,800
pages and the Clinoril NDA had 122,000 pages.

Unfortunately, the patent incentive for pharmaceutical innova-
tion has been reduced by the patent life lost to safety and efficacy
testing. That is quantitated on page 13 of my testimony, when
applied to certain Merck products.

As you can see, we have less than 11 years of effective patent life
remaining on our most recent products. Those products still in the
FDA pipeline will have less than 8 years of effective patent life.

81-860 O—81—5
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Enactment of S. 255 is badly needed to restore this important
incentive for pharmaceutical R. & D. The bill represents a very
balanced and reasoned response to the erosion of the patent term.
In effect, the bill gives back that period of the patent term which is
lost because of Federal safety and efficacy review requirements.

It is important to note that the bill is drafted so that it does no
more than that.

Although S. 255 is highly important to the future viability of the
pharmaceutical industry, the committee should not be misled into
believing that it will immediately generate new sales revenues
which can be dedicated to research and development, nor should
the committee expect an immediate increase in new drugs. Phar-
maceutical innovation, as we well know, is a long-term process,
requiring a continuing commitment of funds as well as predictabi-
lity and continuity of future revenue streams.

S. 255 does promise to provide pharmaceutical companies with
the necessary certainty that their new products will have sufficient
patent lives to justify the substantial investment in R. & D. to
bring future products to market and to justify maintaining our
ongoing research efforts.

In the usual case, increased sales revenues from patent restora-
tion will not be realized for 10 to 15 years. This is so because S. 255
does not apply to patented products currently on the market, even
though these products have also suffered a substantial loss of
patent life. _

S. 255 does not restore a full patent term to those products
already undergoing regulatory review.

Indeed, recent action by the Department of Health and Human
Services, which you referred to earlier this morning, will exacer-
bate the diminution and unpredictability of near-term revenue
streams for many innovative drug firms, including Merck. This
action will insure a rapid onset of generic competition for existing
drugs whose eroded patent terms are about to expire.

Although it is scientifically correct to allow the generic houses to
rely in part on the extensive health and safety testing done by the
original innovator, this action will more rapidly diminish revenues
which can be returned to R. & D.

I recognize that the members of this committee must look at
patent term restoration from a broad perspective. Obviously, you
have an obligation to weigh concerns about possible economic ef-
fects on consumers from delays and potential generic price compe-
tition.

I address this legitimate concern on page 22 of my written testi-
mony, asking you to balance such delays against the substantial
consumer benefits, both economic and lifesaving, from the innova-
tions which will be encouraged by patent term restoration.

Innovative drugs do result in significant consumer medical cost
savings. Treating glaucoma by surgery costs $590 for the operation
plus several hundred dollars per day for hospitalization. In con-
trast, treatment of glaucoma with timoptic, our beta blocker, costs
only 22 cents per day to the pharmacist.

imilarly, with pneumococcal vaccine, in an elderly person hospi-
talization with a bout of pneumococcal pneumonia will cost him on
the average of $3,300. Our vaccine, on the other hand—which
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prevents this disease in most cases—costs, together with the doc-
tor's charge for administration, only $11.

The pharmaceutical industry faces exciting challenges develop-
ing new drug therapies for heart disease, stroke, diabetes, cancer,
and other illnesses for which no satisfactory drug exists today.

Sufficient incentives must exist if the medical challenges of the
1980’s and 1990’s are to be met.

S. 255 will help to provide such incentives.

Thank you.

Senator MaTtHias. Thank you very much, Dr. Sarett.

Gentlemen, who will be next?

Mr. SmiTH. Mine is very brief, so I will start, Mr. Chairman.

Senator MaTHIAS. Would you identify yourself for the benefit of
the reporter.

Mr. SmrTH. I am Arthur Smith, the general counsel for the office
of sponsored programs at Massachusetts Institute of Technology.

In that capacity, Mr. Chairman, I am responsible for the patent
licensing program at that institution.

I SWiZSE})lStO thank you for this opportunity to express my thoughts
on S. .

PATENTEES—INEQUALITY OF TREATMENT

As you know, Mr. Chairman, the patent system was viewed by
the Founding Fathers of this country as important enough to be
protected within the Constitution.

Specifically, article I, section 8, states, in part:

The Congress shall have the power to promote the progress of science and the

useful arts by securing for limited times to authors and inventors the exclusive
right to their respective writings and discoveries.

In order to achieve the goals of technology transfer established
within this constitutional article, while securing limited rights to
inventors, the life of a utility patent has been established at 17
years.

Unfortunately, however, certain fields of endeavor appear to be
less equal than others when it comes to the term of a patent’s life.
I specifically refer to those inventions which require approval of
regulatory agencies within the U.S. Government; for example, the
pharmaceuticals, assays, and other inventions directly or indirectly
impacting the health and the environment of the Nation.

Because of the time and money involved in securing such regula-
tory approval, the effective lifespan of such patents is considerably
less than 17 years.

Accordingly, there has evolved a pattern which, in practice, dis-
criminates against one class of patentholders by insuring that they
will not receive the benefits of the full 17-year patent life, which is
available to other patentholders, in keeping with the constitutional
and congressional imperatives.

This lack of equal treatment tends, I believe, to dampen early
technology transfer in precisely those areas of scientific develop-
ment that should be emphatically encouraged.

The proposed act should minimize these inequities. This is the
reason why I believe such a bill should receive the support of the
Congress and ultimately should be of benefit to the public at large.
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TECHNOLOGY TRANSFER AT UNIVERSITIES

The Patent Term Restoration Act will be of considerable value to
universities throughout the country and of specific value to univer-
sities engaged in biomedical and biotechnological research areas,
since it meets a pressing need in those areas.

At the present time, much of the research conducted at universi-
ties is funded by agencies of the U.S. Government. Most of these
agencies are committed to the encouragement of technology trans-
fer through the various Presidential memorandums, as well as
their own statutory statements.

Consequently, most of these agencies have established procedures
under which qualified universities are encouraged to transfer tech-
nology to the commercial sector through licensing programs. Tech-
nology transfer by universities is even more encouraged by the
recent passage of the Uniform Patent Act.

Although the Uniform Patent Act continues to require universi-
ties and other nonprofits to limit the term of exclusive licenses, it
does allow time lost in the regulatory process to be excluded from
the term of the exclusive features of any such license.

Obviously, that particular law, however, does not address itself to
the problem of the time which is lost from the patent life itself
because of the regulatory procedures.

Consequently, I believe that the Patent Term Restoration Act is
a necessary adjunct to the Uniform Patent Act itself as a means of
insuring that inventions in the area of health and environment
;v}}ii:h are made at universities are actively encouraged and treated

airly.

As all of us who are involved in technology transfer at universi-
ties are painfully aware, most of the inventive concepts developed
on the campuses throughout this country are not readily capable of
being utilized commercially or by the public at large.

The inventions are usually basic and at the forefront of the
technology, but they require considerable further development and
investment to make them commercially feasible and, hence, availa-
ble to the public.

Such further development and investment is not realistically or
properly the function of a university but rather is the role of
industry.

Within this context, it is imperative that universities be able to
offer prospective industrial licensees incentives for investing the
required time, manpower, and money to make the university’s
invention a viable and useful contributor to the country’s economy
and mode of living. The proposed bill should act, and I believe does
and will act, as an incentive in this respect.

SUMMARY

The Patent Term Restoration Act represents an increasingly
more affirmative view of the value of the patent system in the eyes
of the public, as well as the Congress.

This act, if passed, will redress the existing inequities between
patentholders, as reflected by the differing technological areas. It
will increase the incentive for industrial concerns to work with
universities in order to transfer the technology invented on the
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Nation’s campuses. It will insure that all inventors will have a
better chance of obtaining the full benefit of a patent term in a
way that does not impede or discourage the necessary regulatory
processes.

The act is also reasonable in that it is not openended and im-
poses a 7-year time maximum limit, which should we believe, in
most cases, be adequate to meet the patentholders needs under the
various regulatory processes.

In conclusion, I endorse this bill as proposed and believe that it
will be of benefit to universities in their licensing programs.

Thank you, Mr. Chairman.

Senator MaTHiAs. Thank you.

Dr. Yates?

Dr. YaTes. Thank you, Mr. Chairman.

My name is Edwin Yates. I am the patent management officer at
Johns Hopkins University.

It is an honor and pleasure for me to appear before this commit-
te9e8 to present testimony on the Patent Term Restoration Act of
1981.

While my comments will focus on the general need for a law
restoring the life of a patent, as contemplated by the act, they will
be from my perspective as the patent management officer of the
Johns Hopkins University.

The Constitution provides for a patent system under which an
inventor is granted a limited, 17-year monopoly on his invention in
exchange for its disclosure to the public.

As it turns out, after having kept his part of the bargain in
disclosing his invention in the form of an issued patent, the inven-
tor often does not get to enjoy the full 17 years of his monopoly.

Federal regulations require that new drugs, certain chemicals,
and certain classes of medical devices be subject to governmental
regulatory review and approval prior to being placed on the
market.

In the case of new drugs, and to a lesser extent subject medical
devices, the review process can commonly take 5 or more years and
require the expenditure of literally millions of dollars.

Often, a patent on an invention has issued but the invention
cannot be practiced because the patented product has not been
cleared for marketing. The effective life of the patent is, therefore,
reduced by the amount of time after the patent issues that market-
ing is delayed by regulatory review.

Universities and colleges have a unique set of problems. The
nature of research done at colleges and universities almost inevita-
bly result in inventions that are on the leading edge of the perti-
nent technology. Moreover, the need of the academic researcher to
publish his work often requires a patent application to be filed at a
very early stage in order to avoid a statutory bar of publication.

The result is a patent that issues before the invention is fully
developed and, in many cases, before a market for the product even
exists.

It is not unusual for a patent on an invention made at a univer-
sity to have 3 to 9 years of its life expired before a manufacturer
becomes sufficiently interested to take a license. Add to this the
time that must be spent getting regulatory approval, and it be-
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comes apparent that the royalty-bearing life of the patent is only a
relatively few years by the time the invention gets on the market.

Clearly, if the time spent obtaining regulatory approval were
added back onto the life of the patent, it would be of great benefit
to the academic community. The recovered period for producing
royalty income would be particularly significant today when the
usual sources of research support are drying up.

Let me give a chronology of events relating to one of the patent-
ed inventions made at Johns Hopkins. The invention, a medical
device, was described in a paper published in May 1968. A U.S.
patent application was filed in May 1969, within a year of the
publication date, to avoid a statutory bar. The patent issued in
May 1972.

In the spring of 1974, shortly after having joined Johns Hopkins,
I began extensive efforts to license the patent.

Many companies expressed an interest in the invention, but it
was not until July 1980 that the invention was licensed.

It is my opinion that earlier efforts to license the invention were
unsuccessful because there were technical problems that could not
be solved at the time and a market for the device just did not exist.

We now anticipate that it will be 3 to 4 years before a commer-
cial device is developed and approved for marketing by the Food
and Drug Administration.

Assuming that commercial sales begin in May 1984, our licensee
will have patent protection and the university will receive royalties
for only the 5 years remaining in the life of the patent.

If the Patent Term Restoration Act were to become law, the life
of the patent would be extended by the amount of time during
which market approval was delayed because of regulatory review.
Depending on the length of the review period, the term during
which the patent would generate royalty income for the university
could be extended significantly.

In summation, passage of a law to restore to the life of a patent
the period of time lost to premarket testing and regulatory review
is felt to be beneficial, not only to the patent owner but ultimately
to the public. Such a law would give the industrial patentee a
greater opportunity to recover his considerable investment in
making, developing, and obtaining approval to market his inven-
tion and to obtain a reasonable profit. Without the chance to make
a reasonable profit, there would be little if any incentive to conduct
future research to make new inventions, and the public would be
the loser.

I have mentioned the problems peculiar to inventions made at
colleges and universities. Restoration of the term of patents would
make licenses on inventions made at colleges and universities more
attractive to industry. Without licenses, the public would not re-
ceive the benefit of these inventions, since universities are not in a
position to actually commercialize them.

As mentioned earlier, restoring the royalty-bearing life of a
patent would generate additional income for research to make
future inventions, again to the benefit of the public. Moreover,
passage of the Patent Term Restoration Act would in no way
reduce the effectiveness of Federal regulatory agencies in protect-
ing the public.
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For the foregoing reasons, I feel strongly that it would be in the
public interest to have a law which restores to the life of a patent
that period of time up to the contemplated maximum of 7 years
that is now lost because of regulatory review.

Mr. Chairman, thank you for the opportunity to appear today. I
will be happy at this point to answer any questions.

Senator MaTHiAs. Thank you very much, Dr. Yates.

Let me start with Dr. Sarett.

I was very much struck by your example of glaucoma as a
disease in which the existence of some innovative drug could result
in a very substantial economic benefit to the consumer, leaving
aside the questions of recovery and avoiding pain and suffering and
hospitalization and all those subjective factors.

How long have you been with Merck?

Dr. SAReTT. Just about 40 years, sir.

ECONOMIC FACTOR OF RESEARCH PROJECTS

Senator MaTH1Aas. Out of that experience, could you tell us one or
two examples of where you have had to defer research in a product
that you might otherwise have considered promising because of the
economic factors within the industry?

Dr. SarerT. Yes, sir.

Our research and development budget is put together every year
by looking first at technical feasibility, the needs of patients, the
market, and other inputs. Out of that we winnow what we feel is
the best research program every year.

Needless to say, there are some research projects which don’t get
funded but must be deferred. Indeed, at times there may be ones
which are postponed indefinitely.

I can recall from my personal experience a project, for example,
on cystic fibrosis which, as you know, is a very severe and, indeed,
fatal hereditary disease of children. Both from the point of view of
technical feasibility which is a difficult problem and also from the
point of view of finances, we had to shelve that.

The problem of deterioration of bone is a very serious one, par-
ticularly for elderly women. We have wanted to work on that.

Again, because of a combination of limitations on budget and
technical problems to overcome, we deferred that. I am sure I could
give you others.

Senator MaTHiAas. What would be the effect of this legislation on
those decisions? I understand that they are complex decisions, but
what would be your feeling had you had the opportunities present-
ed by this legislation?

Dr. SarerT. The effect of S. 255 would be to give all of us in
management the conviction that the research and development
expenditures of today would be justified by an adequate lifetime in
the market of the products resulting therefrom.

I feel that the research expenditures we make with that expecta-
tion and with that confidence could gradually be increased.

Senator MaTHIAS. In any society, there has to be some point at
which we balance out all the factors—the positive and negative. I
suppose in American society, Congress is the place where that
happens. I wish we had a better ability to do it more accurately
and more comprehensively.
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One of the things we have to worry about in this country today is
our balance of trade. For example, if we are to be able to buy and
pay for all of the energy we expect to have to acquire from over-
sees between now and the end of the century, we will have to
increase our export trade by a factor of ten, which is a pretty
frightening challenge.

The only alternative to that is to expend our capital, and we are
already in trouble on that.

Would you explore a little bit what is already in your written
statement about the declining position of the American pharma-
ceutical industry in foreign trade? Is there any twist to this that
will adversely affect us? Your foreign competitors will get some
advantage from this bill too; will they not?

Dr. SAReTT. Yes.

The beneficial impact of S. 255, I think, can be looked at in two
different ways. Most obviously, S. 255 will provide a more attrac-
tive domestic market in the United States. It will provide an en-
couraging environment for a new, young aspiring pharmaceutical
company, both as to startup and, once started up, to continue and

ow.

They will be making mistakes. They will be exploring. They will
be staffing up with new people. As a result, it will be a rather
protracted period of time for them before they get their first prod-
uct to market perhaps.

Therefore, S. 255 will help us to startup with innovative, young
new companies.

Beyond that, there will be a favorable effect also for R. & D. on
many U.S.-based companies. Of course it will also affect our foreign
competitors who do business here. But because of the fact that the
U.S. market has more U.S.-based companies which are successful
and large here, it will provide more encouragement for those U.S.-
based companies than for our foreign competitors.

Senator MaTHIAS. Let me turn to Dr. Yates and Mr. Smith.

I was pleased that Mr. Smith’s memory extended back to the
passage of the University Act. I sometimes think what we do
around here is like a stone thrown into a well. After you hear that
first plunk, you don’t hear about it any more.

How will patent restoration complement the patent policy em-
bodied in the university’s patent act?

Let me expand that question a little bit to ask you to speculate
on how it will affect university research.

Dr. Yates. Mr. Chairman, I feel, as I said in my testimony, that
extension of the term of a patent would make licenses more attrac-
tive to industry and, therefore, enhance the technology transfer
and bring to the public these inventions that might not otherwise
have been licensed.

Of course, there is always the question of additional royalty
income being generated to support future research.

Senator MatHias. Mr. Smith?

Mr. SmitH. Mr. Chairman, for a moment I thought that you were
referring to my memory going back to the Constitution. [Laughter.]

I am not an economist.,
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Senator MaTHIAS. I hope your memory does embrace the Consti-
tution. I think it is a great thing and more Americans’ memories
should embrace the Constitution.

Mr. SmitH. To basically follow along with what Dr. Yates has
said, the problem we have at the university is that we are in a
position of trying to transfer technology, which means that we
must take advantage of the patent system in order to be able to
hav$1 the incentive factor for inducing companies to invest and so
forth.

On the other hand, because we are universities, we are free and
open institutions and we are very much aware of the need to
publish early.

What happens is that we get caught almost between a rock and a
hard place. We publish early, which means therefore that it is
often difficult to get a full patent position within a reasonable time
period. We lose a certain amount of time there.

Up until the Uniform Patent Act, we were also in a problem
area in terms of the time of the exclusive license, because we are
limited by Government regulations as to how long we can license
exclusively. That was always a problem.

Now that we have solved that, we are looking toward the Patent
Restoration bill in order to add back on the term of years. What
this bill will do is help us in discussing with industry the need for
taking a license to the technology at an earlier stage.

Likewise, by doing that, as Dr. Yates pointed out, it will give us
an opportunity to secure some royalty income which is very neces-
sary for the universities today. It is general, unrestricted funding
which can be used for research and educational needs.

So balancing both of those factors, we feel that this act, coupled
Wit}cllsthe Uniform Patent Act, goes a long way toward meeting our
needs.

Senator MaTHIAS. Gentlemen, thank you very much.

[Prepared statement of Dr. Sarett follows:]



68

STATEMENT OF DR. LEWIS H, SARETT

Mr. Chairman and members of the Committee, I am Dr. Lewis H.
Sarett, Senior Vice President for Science and Technology of Merck
& Co., Inc. It is a pleasure to be here today to testify in
support of S. 255.

My testimony will discuss current trends in pharmaceutical
research and development to illustrate why patent restoration is
needed. I will discuss specifically the substantial increases in
dollars and time required to develop a new drug today compared
with twenty years ago. I will share my thoughts as to the reason
for these increases and also what the consequences may be in
terms of future innovations in drug therapies. In this context,
I will then discuss why I believe increased incentives in
general, and patent restoration in specific, are needed.

For the past 39 years, I have worked as a research scientist
and then as a research administrator for Merck. Seven of those
years were as President of the Merck Sharp & Dohme Research
Laboratories. A During that time I have witnessed profound
changes. Our understanding of the human body haé vas£ly
improved, our research techniques have become both more refined,
more versatile, and more complex, and our expectations for drug
performance and safety have markedly increased.

The pharmaceutical inéustry is highly research intensive,
much mcre so than most other industries. Our research involves a
partnership with government research institutes and universities,
with the government providing essential basic research and the
industry developing practical therapeutic applications. The
Federal contribution to pharmaceutical industry R & D expendi-
tures is, however, much less than in other industries. Less than
1 percent of the pharmaceutical industry's R & D funds is
provided by the Federal government. In contrast, 42 percent of
the R & D for all American industry is provided by the Federal

government., Pharmaceutical manufacturers in the U.S. have
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traditionally allocated about 11 percent of their net pharma-

ceutical sales to pharmaceutical R & D, a figure five times

greater than the 2 percent for U.S. industry as a whole.

DESCRIPTION OF MERCK & CO., INC.

Merck is a research intensive company in a research
intensive industry. In total dollars spent on R & D, Merck is a
leader within the industry. Our research and development
expenditures have increased steadily over the years. In 1966
Merck spent $43.2 million on research and development. Our 1980
R & D budget was $233.9 million, and we have budgeted $280
million for 198l. We have increased our research budget at a
compounded annual growth rate of 14% since 1975, and we expect
our R & D budget through 1985 to grow at a compounded annual rate
of 17%. )

Merck's commitment to research has resulted in important
medical innovations. The first patient to receive penicillin in
the United States received Merck penicillin. In my days as a
Merck research scientist, I was the first person to synthesize
cortisone. As a result of this and later efforts of many of our
scientists, Merck was the first to market cortisone, opening up a
new era in the treatment of rheumatoid arthritis and other
inflammatory diseases.

Other early accompl ishments of our laboratories include the
practical synthesis of riboflavin and vitamin Bg; "Benemid" for
gout; Vitamin 512' life~saving in pernicious anemia; and
"Diuril", which revolutionized the treatment of congestive heart
failure and high blood pressure. "Aldomet", introduced seven
years later, represented another major step in the treatment of
high blood pressure. Unlike previous therapies which acted on
the kidneys, "Aldomet" acted on the central nervous system, thus
enabling doctors to treat patients who did not achieve an optimal

antihypertensive response from earlier therapies.



70

In the 1960's, we introduced "Indocin®™, the first break-
through non-steroidal anti-inflammatory product and for many
years the most widely prescribed drug in the field. "Clinoril*, -
a more recent product, has further improved arthritis’
treatment. Our "Timoptic” has vastly improved the treatment of
glaucoma, the leading cause of blindness in the United States.
Merck's research in viral and bacterial vaccines has led to the
development of vaccines against a broad range of infectious
diseases, including measles, rubella, and mumps. We have
recently developed a vaccine for the prevention of pneumococcal
pneumonia which claims the lives of thousands of Americans each
year. We expect to market a vaccine to protect against
hepatitis-B virus within the next year, and we are working on
vaccines to protect against hepatitis-A virus, gonorrhea, herpes
simplex virus 1 and 2, and chicken.pox. We expect FDA approval
later this year to market Blocadren in the United States, a
breakthrough drug expected to substantially reduce the mortality

risk from a second heart attack.

INCREASING R & D COSTS

As a scientific organization profoundly committed to
biomedical research, we see the potential for advances. BAs a
business organization, we are all too aware that our continuous

increase in expenditures for R & D does not represent a net gain

in the number of research projects we can support. This is due

to significant increases in the cost and time required for

research and development in the last two decades. The cost of -
developing a new drug has increased sharply since 1962, going

from $4 million to more than $54 million in 1976, according to

the Center for the Study of Drug Development, University of

Rochester. In 1962 the average development time for a new drug

was two years. In 1976 the time from IND filing to NDA approval

rose to nearly nine years, a figure that does not include, of
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course, the development testing done before the IND can be filed.
A number of factors have contributed to these increases.
Perhaps most significant are the tremendous scientific advaaces
in medical technology for safety and efficacy testing. Today, we
can asK many more questions about new drug candidates and we can
expect to get the answers to those guestions. Our science is
more versatile and probing, inevitably takes longer, but is
better able to find potential hazards. Accordingly, we do much
more intensive and lengthier testing today to satisfy ourselves

and FDA that a product is ready to be marketed.

DESCRIPTION OF THE R & D PROCESS

It might be useful for me to explain briefly how the R & D
process works at a firm like Merck to fully illustrate the
implications of these trends. Although we usually speak of R & D
in a single breath, research and development are two distinct
processes. Research is broad ranging and is aimed at finding a
new compound with sufficient novelty and promise in the
laboratory to warrant clinical trials. (On the way to this goal,
we sometimes do some rather fundamental research such as working
on disease mechanisms and related biochemistry.) Development, on
the other hand, is focused on the specific compound which emerges
from the preceding research phase. It is aimed at thoroughly
exploring how the compound works pharmacologically, how it is
metabolized, what dosage levels may be needed, and its
toxicological characteristics. If the compound passes these
tests, it continue§ development into clinical studies in humans
which ordinarily take several years.

Let me now characterize the early research and discovery
stages in more detail. During the research stage we may seek new
testing methodologies which can open up entirely new approaches

and, thus, entirely new classes of drugs. Teams of Merck
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scientists are doing basic research, for example, on mental
health, on cardiovascular and renal disease, on bacterial and
viral diseases, on immunology and inflammation, and on opthalmic
problems. Groups of researchers are looking at specific medical
problems within these broad areas. For example, within the
cardiovascular area, researchers are tackling the problem of
hypertension with the objective of finding new ways to lower
blood pressure. In regard to bacterial and viral diseases, we
are seeking to develop antibiotics which will act against
organisms resistant to today's drugs. All told, over 700 of our
2500 Merck scientists are engaged in research.

If one of these efforts identifies a compound which shows
promising characteristics, this compound serves as a point of
departure or "lead" from which to develop analogs with superior
properties. As many as 500 analogs may be made and submitted to
biological testing in animals before one is selected as a
candidate for development. It should be added parenthetically
that often this long search leads to no candidate suitable for
development. In that case the whole process has to start all
over again with a search for a new lead.

In spite of the compléxities and risks associated with this
research phase, it is the next phase -- the development phase =--
which is responsible for the major increases in both costs and
time. It is at this stage that a major commitment of scientific
personnel -- scientists, physicians, engineers, and pharmacists

-- becomes necessary.

It is also during this phase that our efforts become subject
to regulation by the Food and Drug Administration. Tests that we
had no capability of doing twenty years ago are now considered an
essential part of our development work. They are nécessary to
satisfy both ourselves and FDA that the product is useful in
treating a disease and that it is safe.

Illustrative is Merck's experience with two non-steroid
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anti-inflammatory drugs, "Indocin™ and "Clinoril®, brought to
market 15 years apart. Both provided marked therapeutic
advantages, with "Indocin" being the original breakthrough in the
non-steroidal anti-inflammatory field. Let me preface my remarks
by noting that what I will be describing are development, not
research, costs and time. The nature of the basic research
process makes it difficult if not impossible to ascribe dollars
and time to individual products subsequently developed.

We began development work on "Indocin®™ in 1961 and were able
to market the product 4 years later. .Approximatély 80 work years
of scientific effort were involved. Our development work on
"Clinoril” began in 1970, and we introduced it 8 years later.
buring those 8 years, our development costs were more than five
times greater than the development costs for "Indocin®.
Approximately 240 scientific work years were involved in the
product's development.

The major increases in the development time are primarily
due to increases in toxicology, drug metabolism, and clinical
testing. The increased toxicology testing for "Clinoril"
included mutagenic studies, carcinogenic studies, and a greater
number and type of reproduction studies. For "Indocin", our
laboratory safety assessment and drug metabolism work required
approximately 338 research personnel months, compared to 540 for
"Clinoril".

The clinical testing for “Indocin"™ consumed 62 research
personnel months compared to 1409 for "Clinoril®. These
increases reflect much greater emphasis on placebo-controlled
clinical trials, more advanced pharmacokinetic studies, and more
extensive bioavailability drug interaction studies.

All told, the NDA submission for °Clinoril" was more than 11
times lengthier than the submission for "Indocin®". For
"Clinoril®, our NDA contained 122,657 pages, compared to 10,800

pages for the "Indocin” NDA. Once the NDAs were submitted, it
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took the FDA 12 months to approve "Indocin" and 28 months to
approve "Clinoril",

The increases in testing illustrated with "Indocin"™ and
“Clinoril™ have substantially increased our costs and have had a
direct effect on our research efforts. Because our R & D budget
is not limitless, some projects have to be deferred and ulti-
mately possibly even dropped. Compounding this situation is the
fact that our research teams must be much larger than in the
past, requiring more diverse skills in order to make progress.
The predictable results are fewer ongoing projects and a growing
backlog af projects waiting to be undertaken. 1Indeed, in one
five-year period, 1 observed a 10% decrease in the number of

basic research projects in our laboratories.

I have been describing the process of discovering and
developing new drugs. But one must keep in mind that this is
science conducted in a corporation and subjected to rigorous
business judgement. As a scientist who has spent the balance of
his working life in industry, perhaps I might provide some
insights into the process by which scientific potential is
balanced against business concerns.

Each year, we put together our R & D budget by rationalizing
a number of considerations. First, the scientists in the
research laboratories recommend the projects they want to pursue
and the ones they believe have reached a dead end and should be
dropped. These proposals are winnowed by our top research
management to determine which projects they believe are the most
promising and feasible. 1In addition, the views of the marketing
and management people are solicited to determine the therapy
needs identified by physicians and patients. Although we try
never to say no to a promising projecf, there are alwéys more
projects than can be undertaken in one &ear. Sometimes we say
no, and sometimes we proceed at a less than optimum pace.

Understandably, as the development of a new drug becomes
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more costly and time consuﬁing, our research programs have to be
aimed at markedly superior projects. As a result, I have seen us
defer work in important areas. Work on cataracts of the eye and
cystic fibrosis are two that come readily to mind. Each is a
worthy and important therapeutic goal but, through a combination
of limited technical feasibility and limited resources, each had

to be deferred.

UNCERTAINTIES OF PHARMACEUTICAL R & D

I mentioned earlier that not all research leads end up
successfully with a product candidate. Similarly, not all
product candidates make it through development to the market.

The potential pitfalls are numerous. Although our predictive
powers have vastly improved, they are still relatively weak. The
full pharmacologic and therapeutic value of a compound cannot be
foretold at the time of its discovery. Indeed, it may not be
discernible even at much later stages of its development. More-
over, adverse toxicological characteristics may not be discovered
until several years into the development process. Finally, even
if a compound survives the testing process, a company may find
that one of its competitors has beaten it to the market with a
product that provides more therapeutic gains.

Every pharmaceutical company knows that its dead ends will
be far more numerous than its ultimate successes. Each NCE
tested in animals but dropped prior to the IND stage represents a
loss of approximately $1 million. Nearly 90 percent of the new
chemical entities studied in man were dropped prior to NDA
submission.

Thus, the pharmaceutiéal company knows that there may be a
long period of time when no new products emerge but over which
research and development must be sustained if there are to be any
new drug therapies tomorrow. Research conducted in one decade
may lead to several new products in the next, or it may not. One

cannot predict with any surety which will be the case.

81-860 O—81—=6
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Merck has just recently committed itself to a major new -
research program in the area of immunology. This represents a
commitment of several million dollars over the next few years.

It represents an outlay of $6.3 million in 1981 alone. This new
program involves 120 scientists, half of whom are new additions
to our staff. The decision to undertake such a major new project
was not an easy one. As you can see, it represents a tremendous
commitment of resources. Obviously, Merck believes the area is
promising, but we are undertaking the research commitment with no
assurance of success. I think you can more fully appreciate our
decision when you consider that we spent more than a decade on
research in renal pharmacology before we had a major success,
"Diuril", 9ur diabetes research program has been ongoing for 20
years without a single commercial success. We have devoted
substantial resources over the last 20 years to as yet
unsuccessful efforts to discover a substance to induce interferon
development within the human body.

It is not surprising then that more and more pharmaceutical
companies are increasingly unwilling to undertake long term
investments in research for uncertain returns., As a result, we
are witnessing a relative shift of dollars away from research to
development. A recent survey of U.S. firms by the Organisation
for Economic Cooperation and Development has revealed they are

reducing the research share of their R & D budgets.

IMPORTANCE OF THE PATENT AS AN R & D INCENTIVE

The rewards must be high to justify the costly and time-
consuming effort that goes into new drug development., As I have ) -
noted, we are a corporation which must measure its performance
not only in terms of scientific contributions but also on the
return we get from our innovations. In the last analysis we must
succeed as a business to justify and sustain our scientific
commitment. Traditionally, the rewards have been sufficient to

provide the incentive for drug innovation. Unfortunately, this
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is increasingly not the case. 1Indeed, industry outlays for R & D
indicate a loss of incentive. Although in actual dollars the
industry consistently spends about 11% of its sales on R & D, the
proportion in constant dollars is declining. 1In 1961, the
industry devoted 15.1 percent of its sales in deflated dollars to
research and development. In 1979, the industry spent only 7.9
percent of its sales in deflated dollars on research and
development.

If you simply isolate that part of the industry which is
responsible for research innovations, between 1954 and 1958, 51
firms introduced one or more new chemical entities to the
market. Between 1972 and i976, 41 firms introduced one or more
NCE's to the market. Between 1958 and 1972, there were 28 new
entrants to the field and 39 exits.

The predominant incentive for pharmaceutical R & D -~ the
patent -- has been eroded by a loss of effective patent life. A
recent study by the University of Rochester shows that on average
a company can expect about 9.5 years of patent life when a new
drug receives FDA clearance to be marketed. This compares to
13.6 years in 1966. Merck's own experience reflects this.
Following is a table showing the effective patent life on

significant products marketed by Merck in recent years.

Marketed Date of NDA Effective
Drugs Approval Patent Life
"Diuril" 1958 16.8 years
"Indocin" 1965 16.5
"Edecrin” 1967 16.4
"Sinemet" 1975 15,5
"Flexeril" 1977 8.9
"Clinoril® 1978 10.5
"Mefoxin" 1978 patent application pending*
"Timoptic" 1978 10.6

*Interference proceeding underway.

Merck drugs for which FDA approval is still pending also
reflect this substantial loss of patent life. The following

table illustrates.
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Drug Patent issued FDA approval -
"Blocadren" 1972 Pending
"Midamor" 1967 Pending
"Moduretic® 1973 ' Pending -
"Dolobid" 1972 Pending

This loss of effective patent life stems from factors I have
already discussed. Patent applications must be filed shortly
after a compound is discovered. Yet, the length of time required +
to complete the safety and efficacy testing necessary before we
can market a drug has increased dramatically. There are two
underlying causes. First, as I described, there are the
important advances in our testing capabilities. Second, new and
additional proofs concerning health benefits and safety risks are
now required in order to obtain FDA approval.

Restoration of the effective patent life to compensate for
the period of patent life devoted to complying with Federal
safety and efficacy requirements will help restore an important
incentive for pharmaceutical R & D. As a scientist turned
manager, 1 can attest to the importance of the patent.

The research budget authorized by Merck's Board of Directors
is directly related to the rewards dependent upon our patent
system. Indeed, an underlying part of- Merck's willingness to
commit funds to research and development is the extent to which
the fruits of our work can and will be protected by a patent. As
soon as our researchers identify a compound and its potential
therapeutic utility, our patent lawyers are asked to determine
whether the compound can be patented. If the answer is no, there
would be a strong reluctance to proceed with development efforts
on the compound. We are also becoming much more sensitive to the
years likely to remain on the patent when a candidate for
development is finally ready to be marketed. Other things béing
equal, a development candidate -which may take an inordinate
amount of development time, with a resultant loss of effective
patent life, is going to be less attractive than one with a

shorter projected development period.
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It would be naive to suggest that restoration of the patent
term is the sole means of encouraging increased pharmaceutical
research and development. There are obviously many ways the
government can induce companies to invest in R & D. Tax
incentives and improving the efficiency of the regulatory process
are two important examples that come to mind. A full patent term
is, however, surely the single most important incentive for the
pharmaceutical innovator, and moreover, one which requires no
investment of tax dollars. Only through a full and secure patent
term can the historically proven incentive of the patent system
operate effectively.

A patent term that is reduced by seven or more years is not
a sufficiently strong investment incentive for a management
concerned about the increasing costs of R & D. On the other
hand, a full patent term on the products of our research will
provide the assurance of future revenues which make it feasible
for management to risk its resources in research and in the
costly and time-consuming development of promising new
compounds. "It must be remembered that the R & D process is both
continuing and long-term. It cannot be turned on and off at
will., To commit the substantial funding necessary for R & D,
management must be assured of a continuous flow of revenues over

the long term which S. 255 would provide.

COMPETITION FROM FOREIGN COMPANIES

Improving the incentives for pharmaceutical research and
development is important not only for health and domestic
economic reasons, but also for international economic considera-
tions. 1In 1979, the pharmaceutical industry contributed $1.15
billion to our trade balance. However, the United States is
losing its dominant position in the pharmaceutical field, and our
share of the international market is declining.

The position of U.S. pharmaceutical firms relative to their
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Western European and Japanese competitors has deteriorated with
regard to résearch efforts and innovational output since 1960.
The annual growth rate for R & D in the U.S. from 1973 to 1979
was 11%., In the United Kingdom it was 25%; West Germany's was
20% and Japan's was 22%. This is a highly disturbing finding
when one considers that sales and production in the
pharmaceutical industry depend significantly on iﬂnovations made
possible through R & D.

Measured in terms of patents, the decline in the U.S.
competitive position is further revealed. 1In 1963, 66% of the
patents on new drugs originated in the U.S. In 1975, only 54% of
the patents originated in this country.

A forthcoming study by the National Research Council and the
National Academy of Engineering reviews the current position of
the U.S. pharmaceutical industry. The preliminary draft of the
study concludes that the U.S. has suffered a steady deterioration
in its international competitive position. Even more troubling,
the study predicts that, in light of the declining rate of growth
in this country's R & D, this deterioration will.probably
continue.

A full patent term is particularly important to those
smaller U.S. firms that do not yet compete in international
markets., Unless the U.S. firm has the incentive to innovate, it
may never grow into a multinational competitor. 1In contrast, its
counterparts in Japan and Western Europe, enjoying the benefits

of recent lengthening of patent term in their countries and other

R & D incentives in their domestic markets, may well be more
likely to develop into formid;ble international competitors.
Fortunately, the domestic pharmaceutical industry is still
strong and will be able to respond vigorously to new incentives
for innovation. It would be tragic, however, if the warning
trends I have mentioned are ignored. The patent restoration

legislation offers Congress the opportunity to provide the
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incentives we need before the industry eventually becomes
depilitated to the point of needing massive ygovernmental
intervention and aid such as we are witnessing in the automobile

and steel industries.

CONSUMER BENEFITS FROM NEW DRUGS

Earlier in my testimony, I cited several examples of

important new drugs which provide major health benefits to the

consumer. Health benefits are not, however, the only benefit to
the consumer. 1In many instances, innovative drugs result in
significant medical cost savings. Although it is difficult to
guantify the cost savings from new medicines, let me use 2 or 3
drugs to illustrate the kind of potential savings which may be
achieved. For example, the average hospitalization cost for a
case of pneumococcal pneumonia in an elderly person is
approximately $3300. Our vaccine to prevent this disease,
together with the doctor's charge for administration, costs only
about $11. Due to the efforts of several members of this
Committee last year, Medicare now covers the vaccine, with
significant long-~term savings projected for Medicare from this
precedent-setting preventive measure.

A recent study estimated that the vaccine‘for rubella
(German measles) has produced savings in health care costs and
lost working time 47 times that of the price of the vaccine.

Abbott Laboratories' sodium valproate, a new medicine to
treat epilepsy, has been estimated to save $612 million yearly,
quite apart from the number of distressing epileptic convulsions
it saves the victims of this disease.

Merck's "Timoptic®, the breakthrough drug in the treatment
of glaucoma which I mentioned earlier, represents both a
significant qualitative advance over previous drug therapies and
a quantitative cost reduction from the surgery and
hospitalization previously necessary in many cases. Treating

glaucoma by surgery cost $590 per procedure in 1976 and $172 per
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day of hospitalization in 1977. "Timoptic's" per day treatment
cost to the pharmacist is about 22¢. At a time when hospital
costs are escalating, new drugs which shorten or eliminate -
hospital stays may be one of our most effective cost containment
weapons.

New drugs may produce economic savings for the consumer in
another way as well, that is by competing with other patented
products in the same therapy area. Again, let me provide an
example from the Merck experience. "Indocin", the anti-
infl ammatory drug I described earlier, is still under patent, yet
its share of the arthritic drug market has fallen from a high of
63% in 1968 to 17% in 1980. Obviously, improvements in the

therapeutic value of new anti-~inflammatory drugs are a

significant determinant of market share. Economic studies on the
pharmaceutical industry have shown that competition from other
drugs within the same therapeutic class is a major factor
considered by companies in setting prices. Thus, drugs still
under patent face significant competition from other patented

drugs in the same therapeutic class.

ANALYSIS OF S. 255

Enactment of S. 255 is badly needed to reverse the trends I
have described. The bill represents a balanced and reasoned
response to the erosion of the patent term. 1In effect, the bill
gives back most of that period of the patent term which is lost
because of Federal safety and efficacy review requirements. It
is important to note that the bill is drafted so that it does no
more than this.

The bill's precise definition of the restoration period
means that the early R & D process, which typically begins years
before the filing of the IND, and which is analogous to the
research period in other unregulatéd industries, will not be

subject to restoration. 1In the case of pharmaceuticals, the
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restoration period begins on the earlier of the date a company
initiates its first major test or files its Investigational New
Drug application with the FDA. As a practical matter, the period
will begin when a company files its IND. Rarely does any single
test prior to the IND filing take six months. The restoration
period ends when FDA permits the new drug to be marketed. The
clear-cut beginning and ending dates for the restoration period
provide objectivity and administrative convenience for the FDa
(or other relevant agency) and the Patent and Trademark Office.
As a result, S. 255 provides certainty to the patentee and will
minimize potential litigation over the length of a restoration
period.

As a safeguard against intentional dilatory action, the bill
contains a maximum 7-year period of restoration. Of course the
major safeguard against dilatory action isoan economic one -- the
possibility that a competitor will beat us to the market with a
therapeutically equivalent or superior drug. The bill contains
other safeguards as well. Restoration will apply only to the
specific purpose or use subject to regulatory review, not to the
entire range of products resulting from the original patent
grant. Moreover, only products which successfully complete the
regulatory review process will be eligible for restoration.

Although S. 255 is highly important to the future viability
of the pharmaceutical industry, the Committee should not be
misled into believing that it will immediately generate new sales
revenues which can be dedicated to research and development or
that it will result in an immediate increase in new drugs.
Pharmaceutical innovation is a long-term process requiring a
continuing commitment of funds, as well as predictability and
continuity of future revenue streams. S. 255 does promise to
provide pharmaceutical companies the necessary certainty that
their new products will have sufficient patent life to justify

the substantial investment in R & D to bring future products to
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market and to justify maintaining on-going research efforts. -

In most cases, increased sales revenue from patent
restoration will not be realized for ten to fifteen years. This -
is so because S. 255 does not apply to patented products
currently on the market, even though these products have suffered
substantial loss of patent life, nor does it restore full patent
term to those products alréady undergoing regulatory review.
Indeed, recent action by the Department of Health and Human
Services designed to insure a rapid onset of competition for
drugs whose shortened patent lives are about to expire will
exacerbate the diminution and unpredictability of near term
revenue streams for many innovative drug firms, including Merck.
CONCLUSION

1 recognize that the members of this Committee must look at
the issue from a perspe%tive which is different from my own as a
research scientist and manager. Obviously you have an obligation
to weigh concerns about possible economic effects on consumers if
patent term restoration legislation is enacted. As I previously
noted, however, enactment of S. 255 will have no immediate price
effect on consumers, and any eventual effect will be phased in
over a period of years as patents expire in the normal course of
events. Of course, some potential price competition on a
specific drug may then be delayed. This is a legitimate
concern. However, such a limited delay affecting future
competition must be balanced against the benefits from the
innovations which will be encouraged by patent term restora-
tion. As I have already mentioned, these benefits are .
substantial. They may include lives improved and extended from
therapeutic gains, health care cost savings, and heightened
market competition among pharmaceutical products. Indeed, the
continued existence of manufacturers of generic drugs depends
ultimately on our innovatidn and the introduction of new drugs to

the marketplace.
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The pharmaceutical industry faces exciting challenges in
developing recent significant advances in areas such as
immunology, neurobiology, and recombinant DNA technology into
practical applications to treat and cure disease. Heart disease,
cancer, stroke, schizophrenia, arthritis, kidney failure and
other degenerative diseases of aging are among the health
problems which these new advances may enable us to address more
fully. However, sufficient incentives must exist to encourage

the high commitment of funds and resources necessary for such an

undertaking. Enactment of S. 255 is one important way to provide

such incentives.

Senator MATH1AS. Our next panel consists of Nicholas Reding of
the National Agricultural Chemicals Association; Thomas Duerden
of the Health Industry Manufacturers Association; and Dr. Albert
Zettlemoyer of the American Chemical Society.

Your entire prepared statements will be made a part of the
hearing record, and you may proceed in any order you wish.

STATEMENT OF NICHOLAS REDING, GROUP VICE PRESIDENT,
MONSANTO CO., AND CHAIRMAN OF THE BOARD OF DIREC-
TORS, NATIONAL AGRICULTURAL CHEMICALS ASSOCIATION,
ACCOMPANIED BY DR. JACK EARLY, PRESIDENT, NATIONAL
AGRICULTURAL CHEMICALS ASSOCIATION; DR. ALBERT C.
ZETTLEMOYER, PRESIDENT, AMERICAN CHEMICAL SOCIETY,
ACCOMPANIED BY DR. WILLARD MARCY, IMMEDIATE PAST
CHAIRMAN, COMMITTEE ON PATENTS AND RELATED MAT-
TERS, AMERICAN CHEMICAL SOCIETY; AND THOMAS A.
DUERDEN, CHAIRMAN OF THE BOARD AND CHIEF EXECU-
TIVE OFFICER, ELECTRO-BIOLOGY, INC., APPEARING FOR
HEALTH INDUSTRY MANUFACTURERS ASSOCIATION

Mr. RepiNG. Thank you, Mr. Chairman.

My name is Nicholas Reding. I am a group vice president of
Monsanto Co. I am chairman of the board of directors of the
ﬁ?\tgxlal Agricultural Chemical Association, also referred to as

NACA is an association of 115 companies, both small and large, I
might add, that essentially manufacture and formulate all of the
agricultural chemicals used in this country.

I have with me Dr. Jack Early who is the president of NACA.

I am here to testify in support of S. 255. I would request, Mr.
Chairman, respectfully, that our full statement go into the commit-
tee record.

Senator MaTHI1As. Your full statement will appear.

Mr. RepinG. Thank you.

I think our statement adequately documents our support. In the
interest of brevity, I would make three key points contained in the
statement.
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First, the absolute, essentiality of increased agricultural produc-
tivity in this country for the good of our people and for the good of
the people of the world.

American agriculture is truly a modern-day miracle. In the last
30 years, our farmers have increased their productivity by 50 per-
cent. Three percent of the American population feed all of our
country and many countries around the world. The cost of food to
the American housewife is the lowest of any country in the world.

Experts predict, however, that the productivity of American agri-
culture——

Senator MaTHIAS. Mr. Reding, I am sorry to interrupt you. I am
advised that the Governor of Maryland is here in the committee—
Governor Harry Hughes.

In honor of the Governor’s presence, I am going to declare a 3-
minute recess.

[Recess taken.]

Senator MATHIAS. The committee will come to order.

We will ask Mr. Reding if he will resume at precisely the point
that he was interrupted by the Governor's arrival.

Incidentally, I think we perhaps have all benefited. We owe the
Governor some thanks for a seventh inning stretch, which is
always useful.

I want to assure Mr. Reding that the time taken for the Gover-
nor’s recess will not be charged against him. [Laughter.]

Mr. REpING. Mr. Chairman, I hope to leave some time over.

I mentioned in the interest of brevity, I am going to make only
three key points that are documented in our statement. The first is
the absolute essentiality of increased agricultural productivity of
the American farmer, both for the good of the American people
and for the good of the people of the world.

I mentioned that our agriculture is a modern-day miracle. Our
farmers have increased their productivity by 50 percent over the
last 30 years. Three percent of our population feeds our country,
plus many of the people of the world. The food costs in the United
States are the lowest of any country in the world of the housewife’s
dollar.

Experts predict that we will have to further increase that pro-
ductivity by 100 percent over the next 30 years in order to feed an
estimated & billion people.

In fact, the rate of productivity increase has been declining in
the last two decades.

My second point is that technology is absolutely pivotal to that
enhanced productivity. Agricultural chemicals are an acknowl-
edged, important factor in that technology.

Our research is a very high-risk research, like that of the phar-
maceutical industry. For every 10,000 new compounds that we
synthesize, we commercialize an average of one.

From the point of synthesis, it costs us some $20 to $25 million to
develop a commercial compound. In addition, we then have to
invest somewhere between $40 and $70 million to manufacture
that compound.

In fact, due to the regulatory process, from the time of synthesis
it takes us 8 years to commercialize a new product.
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The number of new products being commercialized is on the
decline, as documented in my statement. In fact, only four such
new active ingredients were registered for use in 1980 for agricul-
tural purposes.

My third point is that the loss of patent life is a disincentive to
our technology. It was the original intention of Congress that there
would be a 17-year patent life. In fact, for nonregulated innovation,
the 17 years is in effect.

In our case, we have lost an average of 5 to 7 years in our patent
life because of the regulatory process.

In a recent survey of our industry, which is included in my
statement, we have documented and verified the importance of
proper patent protection to innovation for our industry.

Mr. Chairman, the bottom line is that we think S. 255 will help
restore the intent of Congress on patent life. It will help provide a
proper incentive for our innovation. It will help bring more new
environmentally acceptable products to the marketplace, and it
will provide hope for feeding the world’'s masses at reasonable
costs.

I thank you for holding these hearings, Mr. Chairman, and for
giving me the opportunity to testify.

At your pleasure, I would like to respond to Senator Grassley’s
question about the triggers in the bill.

Senator MaTtHias. We will give you an opportunity to do that
after the other members of the panel have testified.

Mr. RepinG. Thank you, sir.

Senator MaTHIAS. Who would like to go next?

Dr. ZETTLEMOYER. Mr. Chairman, my name is Al Zettlemoyer. I
am president of the American Chemical Society, and I appear
before you today with the authorization of the society’s board of
directors.

Accompanying me is Dr. Willard Marcy to my left with the
research corporation and immediate past chairman of the society’s
Committee on Patents and Related Matters.

The ACS welcomes this opportunity to comment upon S. 255, the
Patent Term Restoration Act of 1981.

The society views this bill as a positive step to enable the patent
laws to keep pace with the progress of science and technology and
to adjust for new, externally imposed constraints, specifically those
of the regulatory process.

Although the proposed legislation does not treat the often-over-
riding factor of the high cost of compliance for these regulations, it
does address the time delays associated with the regulatory proc-
ess.

The corresponding restoration of the patent term could provide a
logical and vital means to foster innovation.

The ACS believes that investment in fundamental research, the
foundation of innovation, would be encouraged by changes in the
U.S. patent laws, as proposed in S. 255, which would make more
definite the period during which the investment might be recouped
and a reasonable return on the investment might be realized.

Chemistry has evolved from a science dealing largely with labo-
ratory curiosities into one of the major technology-based enter-
prises in the Nation.
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It has made untold contributions to the quality of our lives, such
as new compositions for contact lenses and transistors, biologically
active compounds to prevent or treat diseases, agricultural chemi-’
cals that have helped make U.S. agriculture a major supplier to
the world, as our recent speaker stated, and all of the advances in
photography, lasers, spectroscopy, solid and liquid fuels, and so
many other things undreamed of a 100 or even 50 years ago.

A vast industry has grown around the technological applications
of chemical science, providing employment for several million
people and contributing to the technological leadership of the
United States.

As our knowledge has increased, scientists have become aware of
problems associated with some chemical products. Our ability to
address these problems has greatly improved and we now can
detect chemical residues undetectable a few years ago.

The American Chemical Society has continually supported appro-
priate legislation and regulations designed to enhance human
health and safety and to protect the environment.

The society recognizes the importance of maintaining reasonable
controls over substances entering our environment. It also is im-
portant, however, that the regulatory process not unduly reduce
the incentive to invest in and conduct the research that will lead to
useful new discoveries.

Incentives to innovation which helped make this country preemi-
nent in technology must be preserved.

To the extent that the regulatory procedures have diluted these
incentives, they must be restored where possible, so they can con-
tinue to fulfill the objective of promoting progress and science and
the useful arts, as our Constitution states.

The United States patent system was provided for in the Consti-
tution, and the first patent law was enacted in 1790, almost 200
years ago.

While chemical science has evolved beyond man’s imagination,
the patent system has been remarkably stable, not only in its
philosophical basis but also in its basic legal aspect.

The American Chemical Society urges passage of S. 255 so that
the patent laws may keep pace with the progress of technology and
in order for the patent system to adjust to externally imposed
constraints that are inherent in many regulatory procedures.

This ends our oral statement.

Senator MaTHIAs. Thank you very much.

Dr. Duerden?

Dr. DugerDeN. Thank you, Mr. Chairman.

My name is Tom Duerden. I am the chairman and the chief
executive of Electro-Biology, Inc., a small single-product organiza-
tion based in Fairfield, N.J. I am here this morning testifying on
behalf of the Health Industry Manufacturers Association, HIMA,
which represents some 260 manufacturers of medical devices.
Many of these manufacturers are small companies like my own.

Since the Federal Food Drug and Cosmetic Act was amended in
1976, new medical devices have been subject to FDA premarket
approval. Regulations to implement the amendments are still in
their formative stages.
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So far, the time taken to obtain device approval, while consider-
able, has been less than that taken to obtain Government approval
for some other products.

Nevertheless, HIMA believes that regulatory review will length-
en as more applications are filed and as the FDA finalizes and
formalizes the premarket approval regulation required to fully im-
plement the amendments.

This regulation will institute procedure for device approval much
like those which are applied to new drugs. We are concerned that
the device industry may follow in the path of the drug industry,
where a regulation-induced drug lag has contributed to substantial
reduction in commercial patent life.

HIMA, therefore, supports patent term restoration and S. 255 as
sound preventive medicine. It would prevent loss of commercial
patent life to the extent that a device lag develops. Preventing the
loss of patent life would encourage innovation and assure neutral
application of the patent laws.

Perhaps I could demonstrate how restoration would encourage
innovation by drawing on the experience of my own company.

THE BI-OSTEOGEN SYSTEM®

Electro-Biology manufactures a single product, the Bi-Osteogen
System.® ’

This device heals recalcitrant bone fractures by generating
highly specific electromagnetic fields which cause bone fragments
to grow together in a process resembling normal healing.

The treatment heads are applied to the surface of the skin over
the fracture site. No surgical procedure is required. After the ini-
tial fitting by an orthopedist, the patient can continue the treat-
ment at home, usually while sleeping.

Thanks to the fact that surgical procedures and hospitalization
are avoided, treatment is less expensive—some $3,000 as compared
to at least $6,000 for a straightforward surgical procedure.

Given the annual incidence of these problem fractures—it is
estimated at 100,000—you can see that the potential cost savings of
$300 million a year are very significant.

Perhaps I should add that our success rate for treating these
recalcitrant problems over the 1,000 cases that have reached con-
clusion approaches 80 percent, certainly comparable to that
achieved by the most highly skilled surgeons.

To date, 2,000 of the country’s 10,000 orthopedists have already
used our device at least once. This number is increasing by perhaps
200 each month.

THE INCENTIVE TO INNOVATE

This system is available to patients today because of our past
investment in product R. & D. That investment was substantial for
a small company like Electro-Biology which had three employees
when it was founded in 1975.

For the next 4 years, EBI's investment in R. & D. alone almost
exceeded its total revenues. It was not until 1980 that this position
was reversed.
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In 1980, by which time we had created 140 new jobs, our R. & D.
expenditure was slightly more than a million dollars. It still repre-
sented some 20 percent of our revenue.

Without patent protection, we would not have made the invest-
ment needed to develop the Bi-Osteogen system. We could not have
justified that investment without knowing that we would have
exclusive marketing rights to our product. I believe other device
manufacturers feel the same way about the patent incentive.

To the extent that a device lag develops, restoration to prevent
loss of patent life will thereby encourage innovation.

NEUTRAL APPLICATION OF THE PATENT LAWS

HIMA also believes that restoration would, as has been said
several times this morning, assure neutral application of the
patent laws. Without such restoration, device firms subject to pre-
market approval requirements, would lose some commercial patent
life while firms not subject to this type of regulation would contin-
ue to enjoy the full 17 years.

Investments in new medical technologies would, therefore, be
less attractive. It is particularly anomalous this society would
suffer, since many important products, such as medical devices and
drugs, are subject to premarket approval.

Thank you, Mr. Chairman.

Senator MaTHIAS. Thank you very much, Dr. Duerden.

Dr. Duerden has suggested some examples which supplement Dr.
Sarett’s testimony that by new and innovative chemical or drug
treatment you can avoid expensive and debilitating surgical treat-
ment.

Let me turn to another aspect of this problem. That is the
positive side. Let me look at the other side of that question.

In the area of agricultural chemicals, some years ago we had an
unfortunate experience with a new agricultural chemical called
heptachlor. Heptachlor was highly recommended to deal with the
problem created by the spittle bug. As a farmer, I am well aware of
the problem created by the spittle bug. It will ruin a field of alfalfa
as fast as anything I know.

Heptachlor was a systemic chemical. It got down into the roots of
the alfalfa plant. The following year when the alfalfa came up, it
carried with it a substantial amount of heptachlor. When the cows
were fed the alfalfa, they in turn carried a dose of heptachlor into
the milk. That went into the bottle and into the baby. We had all
kinds of problems with heptachlor and getting rid of it.

It ended up as devastating to farmers who in some cases had to
slaughter whole herds of very fine dairy cattle. It was devastating
from the Government’s point of view, because the Department of
Agriculture had not only approved this chemical but it had actual-
ly urged farmers to use it.

Would you see that with extending the life of the patent during
the testing period you might be able to avoid that kind of experi-
ence?

In other words, the economic incentive to get a product on the
market should be a little less urgent if you know that you are
going to be able to be protected and that your patent isn’t ticking
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away and that you can really assure yourself that you are dealing
with a safe product.

Mr. REpING. I think, in fact, it would, Mr. Chairman.

I should also say that if our regulatory system works, that prob-
lem shouldn’t happen. In fact, it exemplifies the complexities of our
research, because we have to be absolutely sure that is not going to
be the case in the future. It makes the research even more complex
and more expensive.

We have that obligation as an industry to make sure those kinds
of problems don’t happen. Of course, the regulatory people have
the equal responsibility.

It does add to the complexity of the research, and appropriately
so. We need things that are of benefit to our farmers, but that do
not involve an unacceptable risk in terms of the environment.

Dr. ZertLEMOYER. May I add, that the scientist has gone a long
way from that compound you were talking about. We now know
that we have to be very cautious about chlorinated or halogenated
compounds. We didn’t know that before.

Senator MaTHIAS. Again, let me address a question to Mr.
Reding.

Looking at the kind of comprehensive problems that the Con-
gress must face, the demographers project for us a 50 percent
increase in world population in the next 20 to 25 years, a growth of
global population from 4.5 billion to maybe 6.5 billion.

Even supposing they are half right, it is a pretty frightening
prospect.

We have gotten as far as we have with the vastly increased
world population because of the remarkable ability of the agricul-
tural sector of our society, particularly the American agricultural
sector, to increase productivity.

What is the level of research today as against 20 years ago?

Mr. REpING. I think we are facing a real dilemma, Mr. Chair-
man, as I indicated earlier; because we have to double our rate of
productivity increases over the next 20 to 30 years to fulfill those
sorts of demands.

There are two factors, in terms of the technology. First, there is
Government funding of R. & D. On a constant dollar basis, that
Government funding of R. & D. has declined over the last 15 years.

I hope that you will permit me to say that from an industry
standpoint sometimes we have some question in our minds about
the validity of some of that R. & D. in terms of its identification of
targets.

From the agricultural chemical industry’s standpoint, while our
actual expenditures in dollars are increasing, it is important to
note that today our companies—these 115 companies—spend some
40 percent of their research dollar on what we call defensive R. &
D. That is R. & D. that is designed either to defend a product that
we now have in the marketplace and to accumulate additional data
as required by the regulators or to develop the toxicological re-
quirements in order to get a new product registered.

So only 60 percent of it is now being spent on what I would call
the wave of technology that has to benefit agriculture 10, 20, or 30
years from now.

81-860 O0—81—7
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I think we have a real dilemma. I think it is a very important
issue. I think that this bill will be very helpful, but I would also
submit that at some point there needs to be a proper look at the
sphere of our total technology versus our outlook for productivity
and the needs for productivity and our needs for feeding the world
to see if we are in tune with what we have to do. I think we will
find that we are not.

Senator MaTHias. I think that is very serious advice. But as far
as the question before us here, you think this is at least one step
forward.

Mr. REDING. Absolutely.

Senator MATH1AS. Let me turn to Dr. Duerden.

We have had some of the giants of the industry here today. By
comparison, you are a smaller business. If not small, smaller.

Dr. DUERDEN. Small. Unashamedly small so far.

Senator MATHIAS. You have to compete against some pretty
heavy hitters.

How important is a 17-year patent to a company of your size?
And, conversely, if you have an abridged patent life because of the
delays, what is the result here?

Dr. DuerDEN. Setting aside for a moment duration, which is
clearly the major issue here, but addressing just for a moment the
existence of a patent per se, I think that a patent is absolutely
vital. The kind of novel product we have introduced has captured
the attention of the major companies in the marketplace who are
obviously, by definition, very much bigger than we.

If they had the product available, they would bury us in the
marketplace. We would be comparing sales forces of 400 or 500 on
the one hand with the 25 that I have.

If the product were freely available, there is no question that the
distribution system would bury us. Patents are absolutely essential.

We know these other companies are beginning to do research
and sponsor research in the development of similar products.

As to the life, I think the 17 years—I don’t know that it is a
necessarily well-chosen time—but if it has been decided that 17 is
appropriate, I certainly feel we should enjoy it just like everybody
else.

We certainly need to enjoy continued access to the marketplace
so that the revenues and the profits from our present product can
feed the R. & D., which is absolutely central so that we continue to
stay ahead.

We are not imagining that the patent we presently enjoy will
keep us happy forever. We continue to invest, as I say, over a
million dollars a year. Part of that, we imagine, will lead to prod-
ucts requiring patent protection.

Today’s cash capital is feeding tomorrow’s innovation. That’s the
way it goes.

I believe it is very important.

Senator MaTHiAs. I will turn to Dr. Zettlemoyer.

In your testimony, you ask the question really that is the under-
lying theme of this hearing. The question you pose for us is wheth-
er the patent law is keeping up with the progress of technology.
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One of the early advocates of patents was Thomas Jefferson who
felt that patents would actually encourage innovation, inventive-
ness, and creativity.

Age we maintaining the Jeffersonian tradition in an adequate
way?

Dr. ZertLEMOYER. I think we are hurting, in the present state of
affairs. S. 255 would do a lot to restore the confidence in the
system and produce more R. & D. which would encourage students
to enter the field. Some of it would spill over into research in the
universities.

A lot of different little things would add up to great big things.

Senator MaTHIAS. I don’t know that the chemical industry, any
more than the automobile industry or the electronics industry, has
any guardian angel which is going to protect it from foreign compe-
tition.

How would this bill affect, in your judgment, the position of the
American chemical industry with respect to what we can antici-
pate, which is a greater and greater degree of sophistication on the
part of foreign competitors all over the world?

Dr. ZerrLemoYeR. The thing that I fear most is that, unless we
have S. 255, we will be putting aside R. & D. because of an inability
to recover its cost, since the time patent protection is available
may be substantially reduced.

It seems to me that it is essential to get out of the posture we are
in now.

Senator MaTtHi1As. Thank you.

Senator Specter?

Senator SpecTER. Thank you, Mr. Chairman.

With this proposed legislation being directed to take into account
the time that the patented invention was delayed due to Federal
regulatory review, in setting this 7-year limit are we inviting Fed-
eral regulatory review to now take 7 years?

Mr. Reping. I don’t think so, Senator. Of course, there are three
triggers in the bill.

The one that from my industry would be most frequently in-
voked is the trigger of initiating a major toxicological test. That
would generally give us an additional 4 to 6 years, in terms of our
patent life.

I.don’t think that it would encourage the additional lengthening
of the review period.

I should add that Mr. Grassley asked a question in that regard
earlier about the triggers. My own view is that a better trigger
than any of these would be the first authorization by the regula-
tory body for commercial use, because we then clearly get a full 17
years, as do the nonregulated innovations.

I know that is deviating a little bit from your question, but it
does come to the trigger question.

EIGHT-YEAR REGULATORY REVIEW

Senator SPECTER [acting chairman]. What is the average time, if
you know, for Federal regulatory review?

Mr. RepING. In our particular case, the review process is part of
the whole sequencing of developing the data required for that
review. The whole period from the date of first synthesis until we
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get a commercial use authorized, typically for our industry, is 8
years.

The review period can vary anywhere from 1 to 3 years as part
of that, with the rest of it primarily being designed to develop the
data required for that review.

Senator SpeECTER. So that there is a substantial amount of time
you say required for you to develop the data for submission to the
Federal regulatory agency?

Mr. RepING. Yes. That is a big part of the 8 years.

In my statement, we have a sequencing of this whole process
that shows how the 8 years are spent. '

Preparation of the requirements for regulatory review takes up a
very big part of that 8 years. I would say, typically, that prepara-
tion, plus the review period itself, would last anywhere from 5 to 7
years.

Senator SpeCTER. If you are dealing with an 8-year delay, then
the T-year cap is really insufficient to give you the full 17 years
under the patent rights?

Mr. RepiNGg. That is why I say that I think it is a definite
improvement, and we support the bill; but, more appropriately,
from my standpoint, would be to begin the patent life from the
date of authorization for first commercial use. Then we have a full
17 years, like a nonregulated innovation.

Senator SpEcTER. Do you think at the present time that there is
any additional pressure on Federal regulatory review to be com-
pleted earlier to give you more of the span of the 17 years?

Mr. REpiNG. I would like to hope that there is constant pressure.
I know that our industry is involved in that pressure.

I think with some of the attitudes now about regulatory reform
that there would be that pressure brought to bear.

Even if we get the review process down to, say, 1 year, we still
have the problem of the development of the data that is required to
trigger that process to meet the regulatory demands.

In effect, we would still be significantly diluting the 17 years
that are available for patent life without this bill.

Senator SPECTER. Why does it take so long to develop that factual
information?

Mr. RepiNG. To give you an example, if in year one we synthe-
size the compound, in year two we would go to our own green-
houses and small-scale tests to test the compound for commercial
efficacy. In year three, we would go to academic cooperators. If we
now feel that the product looks like it has commercial potential, we
will begin to develop toxicological data, the most lengthy of which
is a lifetime feeding study—such things as rats, hamsters, mice,
and so forth.

Those tests will typically take 2% years. We have to accumulate
the data and analyze it so that by the time we would be ready to
submit that sort of data, it is typically 3%z and sometimes 4 years
in order to do it.

But those are requirements of the regulatory process.

Senator SpecTer. Thank you very much, gentlemen. We very
much appreciate your testimony here today.

[Prepared statements of Messrs. Reding, Zettlemoyer, and Duer-
den follow:]
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STATEMENT OF
NATIONAL AGRICULTURAL CHEMICALS ASSOCIATION
BEFORE THE
SENATE JUDICIARY COMMITTEE
APRIL 30, 1981

I am Nicholas Reding, a Group Vice President of Monsanto Company
and appear here today in my capacity as Chairman of the Board of
Directors of the National Agricultural Chemicals Association (NACA).
I am-accompanied by Dr. Jack Early, President of the Association.

The National Agricultural Chemicals Association is a nonprofit
trade association representing a total of 115 companies which manu-
facture or formulate virtually all of the agricultural pesticides
produced in.the United States. We use the word "pesticides" to
include various kinds of agricultural chemicals, such as insecti-
cides, fungicides, bactericides and herbicides or, in other words,
those chemicals used to protect crops from destruction by various
insect, disease and weed pests.

Mr. Chairman, we appreciate this opportunity to contribute
NACA's views and indicate our support for S. 255. Ve believe the
Patent Term Restoration Act would help to maintain the incentive
needed for pesticide research and development. It will help to
restore to pesticide patent holders a portion of their patent rights
which are lost as a result of the federal registration process.
Importantly, it is not a broad or automatic extension of patent
rights. It doesn't give companies any unusual or unfair advantage.’
It does not require additional government bureaucracy.

Congress intended that a seventeen-year patent be awarded to
promote the development of new technology, thereby encouraging
the early disclosure of an invention while affording protection
for the inventor. Since the adoption of the patent incentive
system in 1790, there have been tremendous changes in scientific
knowledge in general and in the field of agriculture specifically,

and developments will continue to be made.
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Pesticide chemicals require scientific evaluation of potential
toxic effects to assure public health and safety to the consumer,
worker and the environment. As a result, there has been an ever-.
increasing review of pesticides. Regulatory review is certainly *
proper for the protection of our citizens. However, the-regulatory
review process has caused an unforeseen erosion of the patent
system, A recent study over a six-year period, conducted by the
industry, has determined that the average time for registering a
pesticide is five to seven years from initiating a major health
test until first registration of a label. During that time, the
patent term continues to run. By the time that é company has
dbtained its registration and enters the market, a -significant
portion of the patent term has been lost. An imbalance has been
created, and clearly the time has-come when the incentives of
the patent system need to be restored.

During the past forty years, the agricultural pesticide in~
dustry, through chemical and field research, has been very
creative and innovative. For example, the inveﬁtion of pre-
emergence herbicides has created a technical revolution in the
production of corn, soybeans, cotton and many other grain crops
throughout the world. Yield increases resulting from weed con-
trol with these chemicals can range from as little as ten percent
to as much as fifty percent or more, depending on the weed in-
tensity in the production area. A high percentage of the U.S.-
grown corn and soybeans are treated with pre-emergence herbicides
for weed control. This technology is utilized on almost 150 mil-
lion acres of cropland. If the value to the farmer is calculated
(yield, quality, dockage discounts, mechanical gfficiency, etc.),
the total dollar improvement to the U.S. farm economy from this
one concept would be in excess of $5 billion per year
($35/acre x 150M ac.). ) .

Continued innovation, however, must be supported by adequate

return on investment in research and developrent from sales of
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patented products. On an averade, it now takes over eight years
and some $20 to $25 million to bring a new product from discovery
through registration. Normally, the construction of new and unique
chemical plants to produce thg technical grade chemical is also
required, at a cost of an additional $40 to $70 million.

Only a limited number of companies in our industry are able
to invest this kind of long-term and high-risk capital and re-~
sources necessary for the major discovery and development of
entirely new technical grade pesticide chemicals.

The technical grade pesticide is the chemical which is pro-
cessed into formulated retail products for application to specific
crops under specified environmental conditions. Each use of a
given chemical must be separately registered with the Environmental
Protection Agency (EPA), and extensive test data must be submitted
to the agency to.Aemonstrate its safety to man, animals and the
environment. A single pesticide chemical may have a wide vazieti
of crop or pest uses when formulated, and each use requires review
and approval by the EPA based in part on test data specific to
that use.

The Federal Environmental Pesticide Control Act of 1972
(FEPCA) and its 1978 amendments dramatically increased the time
and cost of developing new chemical products for agriculture. The
time from discovery of pesticidal properties of a compound to full
commercial registration increased on an average from fifty-eight
months in 1967 to ninety-two months in 1979, and is still increas-
ing. .

To assist the Comnmittee in developing an even greater appreci-
ation of the problem, we have included a diagram and explanation
(see Appendix A) depicting the chronological development of a
herbicide from initial synthesis and discovery of biological ac-
tivity to the first commercial sales.

Because the process is rather complex, we have included with

the diagram an explanation of the scientific and regulatory steps
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‘'which must occur between discovery of a new pesticide and its antry
into the marketplace. Rather than take the Committee's time now to
review the chronology outlined in the diagram, we would encourage
you and members of your gtaffs to study it carefully at &our con-
venience.  However, at a glance, you can see why many years of a
new product's patent life are absorbed'duziﬁg the federal regulatory
process.

‘Below is an example of the schedule for an actual chemical
candidate, which demonstrates the time constraints imposed by
federally required pre-market testing and regulatory review and
which erode the benefits of the patent. If everything goes right
and there are no unforeseen delays, the following timetable is
anticipated:

1. Discovery of biological activity - 1979

2. The patent is applied for - May 1981

3. The domestic patent issues -~ May 1983

4. Long-term health studies begin - September 15, 1982

5. Earliest completion date of long-term studies - February 1986

The two major studies, mouse and rat, require 24 .
and 30 months, respectiyely, to complete. At

least an additional 12 months is regquired for

analysis of the animals; e.g., histopathology,
sectioqing, review of data by toxicologists,
preparation and auditing of report to be sub-

mitted to EPA and submission of the report.

6. Full registration package to be compiled and submitted
to EPA for review by June 1986 (includes both mouse and
rat studies). .

7. Scientific review ané requlatory actions within EPA
from twelve to twenty-four months from submission
date - June 1988.

8. PFirst tolerance and approved label allowing commercial
sales by June 1988. If too late for seasconal use, then
first sales will be delayed until spring of 1989.

In the above actual example, it is highly possible that first

commercial sales would not take place until at least six years
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following the issuance of the patent. The loss of patent life

(six years) allows the owner of the patent only eleven years to
enjoy the fruit of his innovation. The six-year period of regula-
tory testing and review disallows earlier market development and
delays the time when the consumer can benefit from the product.

It then takes many years after first commercial use to reach the
full market penetration and total product utilization that result
in maximum sales benefits. These years of markgt development use
up an additional part of the patent life. As a cénsequence of

the regulatory process, the last several years of patent protection
that is available for non-regulated products - a time of maximum
sales - have been cut off for the regulated product.

If the company has an extremely unique and innovative product
concept, it has only the remaining time of the patent life to
develop market strategy, develop environmental compliance proce-
dures, recoup the invested capital and regain all other costs and
expenditures, and generate sufficient return to continue in the
business. In contrast, with a simple non-regulatory controlled
patented product, the patentee enjoys the fruits of his patent from
the first day the patent is issued.

In 1979, NACA surveyed members who manufacture pesticides on
questions relating to the impact of patents and government regu-
lation on their research and development (see Appendix B). Nearly
all companies indicated that a favorable patent position was a
critical factor in determining whether to invest in new product
development. The survey also indicated that availability of patent
protection is a highly important element in long-range research
planning and funding. Respondents reported that the uncertainties,
cost and delay caused by government regulations have forced-a re-
duction in research efforts. These companies favored restoring
to patent owners the term of patent protection set by Congress.
Without fully adequate patent protection, our member companies

cannot continue to undertake the increasingly costly and time
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consuming research involved in discovering and developing new -
pesticide products and still compete with other companies who can
copy their successes without the heavy cost of research and devel-
opment. And copiers provide the public with nothing new. .

The unchecked erosion of patent protection can only serve to
discourage continued innovation. When protection is devalued, much
of the incentive to invest long-term high-risk capital in innova-
tive pesticide research goes with it. This is, perhaps, best
illustrated by Appendix C which shows the trend of increasing re-
search and development cost, yet a decreasing number of pesticides
being registered.

The accomplishments of American agriculture comprise one of
the most gratifying success stories in the annals of world history.
Food production has increased in this country by 200-fold since
the turn of the century. Today only three percent of the U.S. popu-
ulation feeds us and much of the rest of the world. 1In 1980, ex-
ports of agricultural products contributed almost $40 billion to
our balance of payments.

Let me remind the Committee that throughout the world, losses
of food to pests are enormous. Estimates of loss (U.S. Department
of Agriculture, Agricultural Research Service, Handbook No. 291)
have ranged as high as forty-five percent of production in countries
where pesticides are not readily available. Even when pesticides
are readily available, insects, disease and weeds are major con-
tributors to the destruction of food and fiber. Agricultural pesti-
cides significantly reduce but do not eliminate pest losses. The
use.of pesticides not only increases the quantity of our food, but
also improves its quality, reduces disease to humans, increases the
farmer's profits, aids in solving his labor problems and improves
his cash flow. These achievements are due in large measure to the
agricultural chemicals industry's long~term commitment to innova- »
tion.

Nobel prize winner, Dr. Norman E. Borlaug (who received the
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Nobel Prize for Peace for his outstanding contribution to allevia-
tion of world hunger through the development of improved wheat
varieties) warns that food production must double by the year 2030
to feed a world population of eight billion. "We can't feed the
world with old technology. And we can't feed it without insecti-
cides, fungicides, herbicides, and good machinery, " says Borlaug.

A recent study (Department of State Bulletin, Fall 1978)
pointed out that increased productivity, not increased land, is
key to augmenting the world's food supply. Most of the increases
in food required to meet the projected increases iﬁ demand over
the remainder of this century must come from raising the productiv-
ity of land already in cultivation. Achieving sigrificant increases
in land productivity requires capital inputs and use of technology
on a massive scéle. Pegticides, fertilizers, improved seeds, farm
implements and user education are major factors in increasing crop

productivity for the foreseeable future.

Obviously, doubling food production -- the need identified by
Dr. Borlaug -- will require sustained incentive and innovation on
a scale never before seen in worldwide agriculture. The U. S.
pesticide industry, to remain a dynamic contributor to development
of such new technology, must be encouraged to retain its position
of worldwide preeminence. We cannot afford through pétent devalua-
tion to risk the loss of innovation through government institution-
alized interference with American ingenuity, whether intentional or
inadvertent.

The innovative organizations in our industry regard the patent
system as a prime motivator for undertaking costly programs in the
high-risk area of new pesticide research and development. Thus, we
are understandably concerned whenever these important incentives,
provided by that system, are eroded.

There is an obvious need to reconcile the patent system with
the federal regulatory process. We believe S. é55 will effectively
meet this need. .

Thank you.
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APPENDIX A

Chronology of Pesticide Development

The following explanation of scientific and regulatory steps
indicates the time frame required to bring a potential pesticide
candidate from synthesis to commercial sale (diagram attached).

Point I identifies the time of synthesis. Point II shows the
time for bioevaluation. As will be related below, after the initial
bioevaluation (II), and if biological activity is of sufficient
interest, patent actions may be initiated at Point I1I1I1. Bioevaluation
screening tests are designed to reveal activity of a compound. It
could have commercial potential as a herbicide, plant growth regulator,
fungicide, insecticide, etc., any of which activity may be useful in
solving a problem in agriculture.

When the kind and degree of biological activity of a compound is
sufficient to suggest commercial utility, a broader and more intensive
testing program is carried out, usually followed by limited, small-scale
outdoor field tests. Obviously, these require a full growing season;
i.e., one crop year. If results of the first year studies are
promising, small field tests across wide geographic ranges are carried
out during the second growing season. If results from this broader
testing still appear favorable, a decision is made to continue
toward commercialization of the compound.

At that time, indicated by Point IV, a very lengthy and expanded
research and development effort is launched. This includes generation
of technical data which ultimately are used to support the registration
of that commercial candidate chemical (IV). General kinds of informa-
tion are depicted in rectangles. The longest run of time is five
years minimum, a period now dictated by the toxicology testing
requirement. The latter is a test series in prescribed sequence
to define dose-response levels for the chemical in laboratory animals.
After the feeding phase of a chronic study (1.5 - 2.5 years), about
one year is required to complete full examinations of all animals
and to prepare the final report. Therefore, the toxicology sequence
requires about five years elapsed time for completion. And the

trend now is for an even longer time.
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All of the other kinds of information identified in the rect-
angles of the diagram can be obtained within that five years. How-

ever, this is the minimum accelerated time for a well-resourced

organization. The small developer cannot afford to take a risk of
that magnitude. At commercial decision time (start of Point 1V),
toxicology, metabolism, and environmental chemistry studies are
initiated. The extended field studies and other major programs are
started at the onsét of the next growing season. Ancillary programs
such as formulation, process chemistry, process/environmental are
started as resources become available. The steps leading to a
manufacturing plant are carried out in that five-year period encom-
passing the toxicology sequence. Final manufacturing plant construction,
start-up, and actual production will normally coincide with the EPA
review time of 1.5 years. 1Ideally, sufficient inventory of the
proposed new product can be prepared to meet first year market sales
by the time the label is granted by EPA, provided, of course, that pre-
manufacturing notice (PMN) requirements for the manufacturing process
have been satisfied under the Toxic Substances Control Act. The new
candidate pesticide cannot be sold until a conditional or full regis-
tration is granted and an acceptable label has been approved by EPA.
Patent activities normally commence whenever significant bio-
logical activity of a given compound is projected to have commercial
utility in agriculture (III). This initijiation of patent action can
follow observations in greenhouse studies and a patent covering the
compound and/or use of this compound may issue within 2-3 years
after the initiating action. As is apparent from the diagram, this

can result in loss of five or more years in the 17-year patent life.
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NATIONAL AGRICULTURAL CHEMICALS ASSOCIATION

PATENT QUESTIONNAIRE

TOTAL NUMBER OF RESPONSES: 35

1.

5.

Do you have a research program which includes the
synthesis of novel compounds and the screening of
the compounds for utility ss pesticides?

Is a favorable patent position a mandatory element
in making the decision to commit capital to new
products (‘'mew products” includes new uses of
compounds) ?

Always

Generally

If your company commits research funds primarily with
the aim of developing a superior product or to fulfill
a gap in consumer need, is a gecondary aim to develop
patented procedures?
* Did not understand question.
If the word "procedures” means processes for
manufacture, the answer is

Brief Statement if answer is "no":
"We are primarily interested in R & D efforts
tovard establishing product position."

Statement with a 'yes" answer:
""We consider patented chemicals and procedures
to be automatic in our research, {.e. we don't
debate if we should try - we expect it".

If research expenditures constitute a commitment of
capital for your company: - )
A. To what extent are patent considerations weighed
in long-range research planning and fuading?

Always 28
Generally 6
Seldom 1

B. If patent protection is sought on "basic" pro-
ducts being developed, do you also consider ex-
panded patent positions to enlarge the parameters
of research (i.e.,cost reducing process patents,
novel formulations)?

How important is a favorable patent position at the
following stages in a research program?

Essential
A. Early Idea 7
B. Bench Development 11
C. Pilot Plant 19
D. Plant Design 23

Note: One responded only to question "B"

APPENDIX
fes  No
29 6
22 13

7
6
32 1
1
35
Major
Importance
14
18
14
11

B -1

No
Answer

Slight
Importance
B3

6
1
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11.

12.
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NATIONAL AGRICULTURAL CHEMICALS ASSOCIATION

PATENT QUESTIONNAIRE

Do you consider foreign patent protection when
compitting capital for:

A. New Products

B. New Processes

Does the discevery of the existence of third party
patents tend to direct research into areas which:
A. Are chemically related, but patently distinct?
B. Entirely chemically unrelated?
*no relevance to third party patents

Do you know of instances where your patents have
spurred competitors to further research?

Do you know of specific instances where the existence
of' government regulations has reduced research efforts
in a specific area?

If the answer to question 9 is yes, is the reduced
effort substantially the result of regulations causing
long delays to obtain product registration?
*Comments ''but also give much weight to the un-
certainty of getting product registration”.
"but also due to expanded test requirements”,

If the answer to question 10 is yes, do you favor a
patent term for a new agricultural product to commence
at time of product registration for a stated period of
time, rather than the present term of 17 years from
time of patent issuance? ) :
*Comment: Extend patent life by number of years

needed to get registratiom.

1f the answer to question 11 is yes, but there is the
possibility of providing the first opening to compul-
sory licemnsing after the following number of years,
how would you answer? B
A1l blanks accounted for

Five Years

Ten Years

Fifteen Years

Explanation for 32 Yes replies to only 29 Yes answers
in question 11:

2 Yes answers checked both 10 and 15 years

1 No answér checked 5 and 10 years as Yes

1 Yes answer checked No for 5, 10 and 15 years

n
3

30

33

2%

29

(13153 0

APPENDIX B - 2

(%) ——
Wi &~ o

No
Answver
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R&D COSTS OF NEW PRODUCTS IN MILLIONS
OF DOLLARS (TOTAL PER CALENDAR YEAR)
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NUMBER OF NEW AGRICULTURAL
CHEMICALS REGISTERED ANNUALLY*

o T 11
I I I O I I |

Y 5 1 Y I ! RN

- SOURCE: EPA -} |- [
e e
1972 73 74 75 76 17 78 79 80

*First registrations for products containing
new active ingredients never before registered
and available on the market to agricultural
producers for use on either food, feed, fiber
crops and tobacco but excluding uses on
ornamental crops, forests, and rangeland.
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NATIONAL AGRICULTURAL CHEMICALS ASSOCIATION
: THE MADISON BUILDING
1155 Filteenth Street, N.W., Washington, 0. C. 20005

nacQ 202 + 296-1585 Cable: NAGRCHEM

May 14, 1981

The Honorable Charles McC. Mathias
United States Senate
Washington, D. C. 20510

// .
Dear Senator Mathias:

During the April 30, 1981, Senate Judiciary Committee hearing on
S. 255, someone suggested that a patent holder is at liberty to
indiscriminately establish the market price for his patented
product.

On behalf of the National Agricultural Chemicals Association, I
hasten to clarify the record insofar as pesticides are concerned.

Today's farmers are sophisticated, highly cost-conscious business-
people. Many manage numerous cash crops .on thousands of acres of
farmland often valued in the millions. Many rely upon their own
computers to reach cost-effective decisions. Like any other busi-
ness-person, the farmer must realize a profit on his investment.

When it comes to pesticides, the farmer is looking for two things:
(1) a product that will control his specific insect, weed or dis-
ease problem; and (2) one that will provide him with a return of
$3 to $4 for every dollar invested. If a pesticide product falls
short of either goal, he will choose competitive chemicals or non-
chemical methods to control pests. Rarely, if ever, is a farmer
limited to the choice of a single control option. Whether a par-
ticular pesticide happens to enjoy patent protection is not nearly
so critical to the farmer as its cost in relation to competitive
chemicals or less expensive non-chemical pest controls.

In short, pesticide manufacturers cannot price their products so
high that the benefit to growers is ultimately erased by forced

uncompetitive pricing of their food and fiber commodities in the
marketplace.

The competitive pricing which occurs in the agricultural chemical
industry is illustrated by Table 649 of Agricultural Statistics,
1980, published by the U. S. Department of Agriculture {copy at-
tached) which shows that since 1967 the price of agricultural
chemicals has increased only 50%, while the prices of other farm
necessities such as seed and fertilizer, have increased 186% and
96%, respectively.

urs truly,

Nicholas L. Redilng, Chairman
NACA Board of Directors
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STATEMENT
OF

DR. ALBERT C. ZETTLEMOYER

it

on behalf of the
AMERICAN .CHEMICAL SOCIETY
to the
COMMITTEE ON THE JUDICIARY
UNITED STATES SENATE
on

S5.255, PATENT TERM RESTORATION ACT OF 1981

Mr. Chairman and Members of the Committee:

My name is Albert C. Zettlemoyer. I am President of the American Chemi-
cal Society, and I appear before you today with the authorization of the
Society's Board of Directors. Accompanying me is Dr. willard Marcy, immediate
past Chairman of the Society's Committee on Patents and Related Matters. The
American Chemical Society welcomes this opportunity to comment upon S.255, the
"Patent Term Restoration Act of 1981".

The patent system has served our country well. The basic principles
supporting a patent system continue to apply in the modern world, and are ever
more forcefully recognized by technologically advanced countries throughout
the world. vYet the progress of science and technology has, inexorably, dimin-
ished the originally contemplated incentive value of the patent system. The
legislation before us, S.255, is designed to compensate for the changes in the
patent incentive for chemical science and technology by the simple method of
restoring some of the incentive which has been lost. It seems guite logical
that the patent laws keep pace with the progress of science and technology and
adjust to new externally imposed constraints - specifically those of the
regulatory process. The American Chemical Society believes that this bill is
a positive step in that direction,

Although the proposed legislation does not treat the often overriding
factor of the high cost of campliance with these regulations, it does address
the time delays associated with the requlatory process. A corresponding
restoration of the patent term could provide a logical and vital means to
foster innovation. The American Chemical Society believes that investment in
fundamental research - the foundation of innovation - would be encouraged by
changes in the U.S. patent laws which would make more definite the period
during which the investment might be recouped and a reasonmable return on the
investment might be realized. This belief is based on cbservations which
concern the ACS, namely that R&D resources are being diverted from new prod-
ucts, that small chemical enterprises are disappearing, and that students are
seeking careers in fields other than chemistry.

Until the recent advent of prolonged regulatory procedures for chemical
products, especially in the health and environmental areas, the 17-year period
of exclusivity afforded under the present United States patent law appeared to
provide a workable balance between investment incentives ahd the public inter-
est in access to technology. This balance is skewed where the lack of govern-
ment approval significantly delays the chemical inventions. In effect, the
federal government is shortening its own grant of patent rights.
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It is important to the mation, and to society as a whole, that the chemi-
cal research structure in this country retain its strenoth and vitality.
Applied science and basic science go hand in hand, each supporting the other,
each leading the other to further insights and useful applications. The ACS
believes that S5.255 is a necessary corrective measure to an ever~growing
problem - the diminished incentive to innovate in this country.

The growth of chemistry and its impact on society has reached extraordi-
mary fruition only recently. From a science dealing largely with laboratory
curiosities, chemistry has evolved into one of the major technology-based
enterprises in the nmation and has made untold contributions to the quality of
our lives. Chemistry and chemists have contributed in large measure to such
progress as:

s new compositions for new applications not previously known or
imagined, such as in contact lenses and transistors, to other
practical applications, such as fabrics to clothe an increasing
population;

e new structural materials, including high strength metal alloys,
polymers, adhesives and heat resistant ceramics such as those
used for reentry vehicles in space exploration;

¢ complex biologically active compounds, to prevent or treat dis-
eases of humans and animals;

e agricultural chemicals that have helped make U.S. agriculture a.
major supplier to the world; and, -

e all of the advances in photography, lasers, spectroscopy, solid
and liquid fuels, and so many other things the public now takes
completely for granted, but were undreamed of 100 or even 50
years ago.

The enormous diversity and challenge of chemistry is such that there are
more scientists in the United States engaged in chemistry than in any other
scientific discipline. A vast industry has grown arourd the technological
applications of chemical science. This industry not only provides employment
for several millions of people, but also contributes to the technological
leadership of the United States. Chemical science, while enhancing the mate-
rial qualities of life, continues to lead the human mind and spirit into new
and challenging areas.

Most products of the chemical industry are new compositions not occurring,
in nature; thus, the full range of their properties is largely unknown without
experimentation. Recent experience has shown that our environment has a
limited ability to tolerate many such chemicals, either because they do not
decompose under ordinary conditions, or because the very properties which make
them useful for certain purposes may cause them to be detrimental under other
circumstances. Scientists now can detect residues that would have been unde-
tectable only a few years ago; they know that low-level ingestion of some
substances may have long range harmful effects, and that the release of cer-
tain materials into the environment may have undesired consequences. Chemists,
have been in the forefront in developing much of the knowledge that has made
it possible to have this information.

The American Chemical Society has continually supported appropriate
legislation and regulations designed to enhance human health and safety, and
to protect the environment. However, the Society is acutely aware that the
advent of new technology, the safety requirements aimed at employees and
consumers, and the implementation of the three major laws enacted to ensure
the safety of chemical products - the Toxic Substances Control Act (TSCA); the
Fungicide, Insecticide and Rodenticide Act; and the Food, Drug and Cosmetic
Act - have led to requirements for complex, expensive, time-consuming testing,
and a very thorough review of data and claims. Much of this testing and
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review is carried out after any patent protecting the product or its use has
been issued, and the clock measuring its term has started to tick.

New technology, coupled with these laws, has changed the way chemicals
are handled, developed, and used., While these laws have increased the cost of
new developments, it also appears that they have reduced the commercial intro-
duction of those products which cannot bear the increased costs., The impact
of new technology and these laws, in general, goes far beyond that which can
be reached by a change in the patent incentive. However, there appears to be
some areas of chemical progress where a significant portion of the diminished
incentive can be recovered by the simple expedient of restoring that portion
of patent life which is lost due to self-imposed restraint and to the regula-
tory process, both requiring extensive testing for the safety of humans and
animals, and review by government agencies. There is sufficient experience
with these regulations, as applied to pesticidal and pharmaceutical products,
to document the time and cost involved in compliance. FfFor other chemicals,
which are subject to TSCA, there is still insufficient experience to assess
the full impact of the law. It appears, however, that to the-extent that a
regulatory agency may require proof that a certain chemical is safe in a human
environment, the time and cost associated with compliance to TSCA may be
extensive.

The importance of maintaining reasonable controls over substances enter-
ing our environment is recognized. It also is important, however, that the
regulatory process not unduly reduce the incentive to invest in and conduct
the research that will lead to useful new discoveries, It is important tha:
the incentives to innovation which helped make this country preeminent in
technology be preserved. To the extent that they have been diluted by ever-
more time-consuming regulatory procedures, these incentives must be restored,
where possible, so that they can continue to fulfill the objective of promot-
ing "progress in science and the useful arts," as stated in the Constitution
of the United States. '

It is argued by some that, since the problem results from delays arising
associated with the regulatory process, the solution should lie in making the
regulatory process more efficient, not in restoring to the patent term the
time lost in this regulatory process. The ACS certainly favors improvements
in regulatory procedures that would minimize delays. To the extent that such
improvements are achieved, there would simply be a correspgnding shortening of
the period that needs to be restored to the patent term unier this legisla-
tion. There is nothing in the concept of patent term restoration that pre-
cludes seeking and implementing ways to make the regulatory process more
efficient. However, it should be recognized that not all of the present
delays result from inefficiencies an the part of the regulatory agencies; a
chronic toxicity study will still consume approximately three years or more,
no matter how efficient the agency.

The United States patent system was provided for in the Constitution, and
the first patent law was enacted in 1790, almost 200 years ago. Wwhile chemi-
cal science has evolved beyond man's Imagination, the patent system has been
remarkably stable, not only in its philosophical basis, but also in its basic
legal aspects. The American Chemical Society urges passage of 5.255 so that
the patent laws may keep pace with the progress of technology, and in order
for the patent system to adjust to externally imposed constraints that are
inherent in many regulatory procedures. R

To acquaint you with the American Chemical Soclety, we would like you to
note that ACS is an individual membership organization composed of approxi-
mately 120,000 chemists and chemical engineers reflecting a broad spectrum of
academic, governmental, and industrial professional pursuits. Approximately
60 percent of the mémbership is employed by industry, 25 percent by academic
institutions, and 15 percent by governmental and nonprofit insitutions. The
Society's interest encompasses both the basic science aspects and the many
practical applications of chemistry.
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The ACS, founded in 1876, was chartered as a nonprofit scientific and
educational organization by an act of Congress signed into law on August 25,
1937. Under its National Charter, the Society is charged with the responsi-
bility to encourage in the broadest and most liberal manner the advancement of
chemistry and the promotion of research in chemical science and industry,
vthereby fostering the public welfare and education, aiding the development of
our country's industries, and adding to the material prosperity and happiness
of our people."

The Charter imposes an obligation on the Society to provide assistance to
the government in matters of national concern related to its areas of compe-
tence. Since one of the objectives of the ACS Federal Charter is the promo-
tion of research, the Society appreciates the opportunity that has been given
it today to comment upon $.255, the "Patent Term Restoration Act of 1981."

SUMMARY
of

STATEMENT OF THE AMERCIAN CHEMICAL SOCIETY ON S.255

-
0

The American Chemical Society is an individual membership organization of
more than 120,000 chemists and chemical engineers reflecting a broad spectrum -
of academic, governmental, and industrial professional pursuits. The Society
believes that S.255 is a positive step in the direction of allowing patent
laws to keep pace with the progress of science and technology, and to adjust
to new externally imposed constraints.

The ACS has continually supported appropriate legislation and regulations
designed to enhance human health and safety, and to protect the environment.
However, we are acutely aware that the advent of new technology, the safety
requirements aimed at employees and consumers, and the implementation of the
three major laws enacted to ensure the safety of chemical products - the Toxic
Substances Control Act; the Fungicide, Insecticide and Rodenticide Act; and
the Food, Drug and Cosmetic Act - have led to requirements for complex, expen-
sive, and time-consuming testing, and a very thorough review of the data and
claims. Much of this testing and review is carried ocut after any patent
protecting the product or its use has issued, and the clock measuring its term
has started to tick.

New technology, coupled with these laws, has changed the way chemicals
are handled, developed, and used. While these laws have increased the cost of
new developments, it also appears that they have reduced the commercial intro-
duction of those preducts which cannot bear the increased costs. The impact
of new technology and these laws, in general, goes far beyond that which can
be remedied by a change in the patent incentive.

Although the proposed legislation does not treat the often overriding
factor of the high cost of compliance with regulations, it does address the
time cdelays associated with the regulatory process. Until the recent advent
of prolonged regulatory procedures for chemical products, the seventeen-year
period of exclusivity afforded under the present United States patent law
appeared to provide a workable balance between investment incentive and the
public interest in access to technology. However, this balance is skewed
where the lack of government approval significantly delays the marketing of
chemical inventions. In effect, the federal government is shortening its own
grant of patent rights. A corresponding restoration of the patent term could
provide a logical and vital means to foster innovation. The American Chemical
Society believes that investment in fundamental research - the foundation of
imnovation - would be encouraged by changes in the U.S. patent laws which
would make more definite the pericd during which the investment might be
recouped, and a reasonable return on the investment might be realized.
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TESTIMONY
OF THE

HEALTH INDUSTRY MANUFACTURERS ASSOCIATION a

PRESENTED BY

THOMAS A. DUERDEN
CHAIRMAN OF THE BOARD
ELECTRO-BIOLOGY, INC.

Senator Mathias and members of the Committee:

My name is Thomas A. Duerden. I am Chairman of the Board and Chief
Executive Officer of Electro-Biology, Inc., a small company in
Fairfield, New Jersey, which manufacturers an electromagnetic device
for treating bone fractures. I am testifying on behalf of the Health
Industry Manufacturers Association (HIMA), which represents 260
manufacturers of medical devices. Many of these manufacturers are
small companies like my own. Accompanying me is the President of the
Asgoclation, Harold O. Buzzell.

To promote worthwhile public objectives, the Federal government
regulates many products which are important to society. For example,
the Food and Drug Administration (FDA) evaluates medical devices —
which treat illnesses and save lives -~ for safety and efficacy.
Unfortunately, legitimate Federal regulatory activities may
unintentionally create disincentives to the development of important
new products for soclety. We believe one such disincentive 1is the
erogion of commercial patent term which accompanies lengthy regulatory
review.

HIMA therefore supports patent term restoration and Senator Mathias'
bill, S. 255. We believe that restoration for devices - properly
provided in S. 255 by use of explicit language -- would be sound
preventive medicine. Because our support for S. 255 derives from a
perspective unlike that of the drug industry and other industries that
have long been subject to extensive Federal regulation, I will briefly
describe FDA regulation of devices and the relationship of that
regulation to the structure of our industry.

Federal Regulation of the Medical Device Industry

Since May 28, 1976, the Federal govermment has regulated device
manufacturers under authority of the Medical Device Amendments to the
Federal Food, Drug, and Cosmetic Act. The device amendments provide
FDA with broad regulatory power, including authority to prohibit
manufacturers from bringing new products to market until FDA grants
premarket approval.

To date, manufacturers apparently have not experienced protracted
delays in obtaining premarket approvals under the device amendments.
However, there has been little experience under the amendments, and,
based on past experience, the future is potentially troublesome.
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The industry experienced substantial premarket approval delays for
some devices which, before enactment of the device amendments, were
regulated under the drug laws. Furthermore, FDA has yet to finalize a
ma jor regulation required to implement the device amendments =-- a
regulation similar to that which governs drug approvals. Published as
a proposed rule on December 12 of last year, this regulation detail
procedures manufacturers would be required to follow to obtain
premarket approvals. It would supplant ad hoc procedures FDA
currently employs to evaluate and approve products. HIMA believes
this regulation, combined with an expected increase in the FDA
workload resulting from more premarket approval applications, will
lengthen the review process.

Device firms are concerned by the experience of the drug industry,
where a regulation—induced "drug lag™ has contributed to a substantial
reduction in commercial patent lives. If a device lag proceeds at the
same rate as the drug lag has, firms will lose over four months of
commerical patent protection yearly, amounting to a loss of nearly
seven years by the turn of the century. A lag would have a pronounced
effect on our industry, especially on small companies.

Nature of the Medical Device Industry

While the device industry has a few large firms, it is by and large a
cottage industry composed of small- and medium—size companies. For
example, more than 200 of HIMA's 260 members do less than $20.0
million in annual sales.

Lengthening regulatory vreview would aggravate the substantial
regulatory burdens device companies, especially small companies,
already confront. Unlike large firms, small companies are often less
experienced in dealing with regulation and may lack resources to
retain expert assistance. As a consequence, small companies often
need more time to satisfy regulatory requirements. This 1is
particularly burdensome for single-product companies, like my own,
that do not have funds generated by sales of other products to support
the costs of regulatory delay. R

The cumulative effect of a substantial device lag could alter the
structure of our industry. Increased development costs caused by such
a lag could prevent some small firms from remaining in the market and
bar others from entering. This would lead to increased industry
concentration.

Patent Term Restoration As Preventive Medicine

HIMA belleves there is a strong likelihood that regulatory review
pericds for devices will lengthen, thus eroding commercidal patent
term. We support patent term restoration as sound preventive
medicine. It would prevent loss of commercial patent life to the
extent a device lag develops but would have no effect in the absence
of such a lag. 1 will explain our position by discussing how patent
tem restoration, in preventing loss of patent life, would encourage
innovation and assure a patent policy that is neutral across and
within industries.
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The Incentive To Innovate

While one cannot prove that restoration will lead to 1innovation,
available informmation strongly suggests that it will. We believe it
will because of the nature of the incentive to innovate. I will
explain this incentive by drawing from my own company's experience and
making observations about the device industry generally.

My company, Electro-Biology, Inc., manufacturers a single product: the
Bi-0Osteogen System®, commonly known as the bone growth stimulator.
The device heals recalcitrant bone fractures by generating
electromagnetic signals which cause bone fragments to grow together in
a process regembling normal healing. Since the device is applied to
the skin over the fracture area, no incision 1s required. Patients
typically apply the treatments to themselves at home. The
electromagnetic signals are painless, permitting the device to be used
while sleeping.

This deceptively simple device has successfully treated 77 percent of
the fractures where it has been applied, many of them severe fractures
where other procedures had failed. For example, a 22-year-old man who
suffered a broken tibia as the result of a baseball injury underwent
nearly four years of wunsuccessful attempts to treat the fracture
surgically. Despite the severe nature of the injury, our device
healed the fracture in two wmonths. Because of this and other
successful applications, 2,000 of the nation's 10,000 orthopedists now
use the Bi-Osteogen System, and this number 18 increasing by two
hundred additional orthopedists each month.

The Bi-Osteogen System 18 avallable to patients . today because
Electro-Biology invested in product research and development in past
years. That investment was substantial for a small company like
Electro-Biolégy, which had three employees when it was founded in
1975. 1In 1978, the year the company obtained a patent on the System's
electromagnetic signal, we invested $500,000 in R & D while only
receiving $340,000 in revenues. In 1979, the year FDA granted
premarket approval for the System, R & D investment totaled $855,000
and revenues were $915,000.- And in 1980, the first full year we
marketed the device, R & D investment was nearly 20 percent of
revenues - $1,000,030 in R & D, $5,345,000 in revenues.

Without patent protection, Electro-Biology would not have made the
substantial R & D investment needed to produce the Bi-Osteogen
Sytstem. I believe other device wmanufacturers feel the same way about
the patent incentive. The exclusive marketing right provided by a
patent 1s especially important for small companies and individual
entrepreneurs. They s8imply cannot afford to make a substantial
investment in a product on the mere hope that another company will not
market it. By minimizing the risk of another company marketing the
product, patents give companies the incentive to innovate.

A device lag would create a disincentive to innovation by increasing
development costs and delaying the receipt of revenues. Moreover, in
the absence of patent term restoration, a device lag would reduce
commercial patent life. Restoration would help to offset the second
disincentive by preventing loss of patent 1life. Companies and
individuals contemplating new product development would know that
while regulatory delays will increase costs, the delays at least will
not shorten commercial patent life. As sguch, restoration, in our
view, will encourage innovation and help to preserve competition in
the device industry.
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Patent term restoration could lead to reduced health care costs by
encouraging the development of alternative, less expensive therapies
which either replace or improve upon those already available. For
example, the Bi-Osteogen System can be administered at an average cost
of $3,300 - $3,500 per patient, 1including physicians' fees. The
alternative treatment for a fracture is a surgical procedure which
requires 7-10 days of hospitalization and costs, on average, $6,500 -
$7,200.

Patent Protection That Is Neutral Across and Within Industries

HIMA believes patent temm restoration would assure neutral application
of the patent laws. Without restoration, manufacturers of devices and
other products subject to premarket approval lose some measure of
commercial commercial patent life while firms not subject to this type
of regulation enjoy patent protection for the full 17 years provided
by law. Aside from the question of whether 17 years is the optimum
temm for inducing innovation, HIMA believes Congress did not intend
patent laws to treat 1industries subject to premarket approvals
differently from other industries.

Different patent treatment handicaps industries subject to premarket
approvals in competing for capital. A rational investor seeking to
maximize his return 1is more likely to choose an investment 1in an
industry with 17-year commercial patent protection than a comparable
investment in an industry which lacks that protection. Particularly
anomalous is this: the disadvantage accrues to industries making some
of society's most important products. This is because these products
-- medical devices, drugs and others -~ are the very products often
subject to premarket approvals. For example, to the extent there is a
device lag, an investor may not invest in the device industry because
of the reduced commercial patent life of devices. Yet, the same
investor would have no such inhibition about investing in, say,
computerized games. This same effect would obtain intracompany,
inducing a firmm with interests in devices and computerized games to
invest more funds in the latter.

Restoration would also assure neutrality within industries which have
premarket approval requirements. In the device 1industry, the
premarket approval requirement 1is principally directed at products
representing technological advances -— the products for which the
patent incentive 1s most important. Restoration would assure that
manufacturers of these devices would have the same patent protection
as manufacturers of other devices.

This coucludes my prepared statement. I would be happy to answer any
questions the Committee may have.
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Senator SpecTER. We would like to call the next panel at this
time. We have Mr. Kenneth Larsen, Mr. William Haddad, and Dr.
Sidney Wolfe.

We will hear first from Mr. Kenneth Larsen who is the chairman
of the Generic Pharmaceutical Industry Association.

We will receive your written statements. It is a practice of the
subcommittee, as I think you know, to request that you summarize,
leaving as much time as possible for questions.

Your written statements will be made a part of the record.

STATEMENT OF KENNETH N. LARSEN, CHAIRMAN, GENERIC
PHARMACEUTICAL INDUSTRY ASSOCIATION, PRESIDENT,
ZENITH LABORATORIES, INC.; WILLIAM F. HADDAD, MEMBER
OF THE BOARD OF DIRECTORS, GENERIC PHARMACEUTICAL
INDUSTRY ASSOCIATION; AND SIDNEY M. WOLFE, M.D., DI-
RECTOR, PUBLIC CITIZEN HEALTH RESEARCH GROUP, AC-
COMPANIED BY BENJAMIN GORDON, STAFF ECONOMIST

Mr. LarseN. Thank you, Mr. Chairman.

We are pleased to have this opportunity to participate in the
hearing on behalf of our organization.

As a frame of reference from which to consider my comments,
the first 30 years of my career were spent in a multinational major
pharmaceutical company and the last 2% years in a generic com-
pany—Zenith Laboratories.

The bill seeks to extend patent life to provide a longer period of
exclusivity to adequately compensate innovators. We are not satis-
fied that the rationale and justification for the extension have been
thoroughly analyzed.

Further, the bill because of its broad, nonspecific language, can
and will create situations in which it would be possible for a
company through a serialization of product, process, and use pat-
ents, in conjunction with FDA product and use applications, keep
patent coverage perennially green.

To illustrate our concerns, if you would refer to the last page of
the copy of my testimony that you have there are four examples of
products which are in the market today for which extended term
patents exist: Aldomet—the generic name, methyldopa—was first
filed in 1959. The expiration date of the last patent covering that
product is 1981. The product was NDA-approved in 1962, the result
was 19 years of patent-protected coverage in the marketplace;
Chlorpropamide—diabinese—16 years; Zyloprim, which is allopur-
inol, 20 years; and Darvon series of compounds, 23 years.

The composite value of these products in today’s marketplace is
approximately $300 million. If we assume a shift to 20 percent
generics for these products, the estimated annual savings to the
consumer would be approximately $24 million annually.

It is further interesting to note of the top 50 prescribed drugs, 23
are covered by patents in the United States, while only 10 of them
are covered by patents in other countries with similar patent sys-
tems.

Patent coverage of the other 13 products in the other countries
lapsed 4 to 5 years ago. Consumers in these countries are the
beneficiaries of lower cost drugs as a result of competition.
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The Generic Pharmaceutical Industry Association did not have
the opportunity to participate in the drafting of a bill. If we had
been given the opportunity, we would have sought answers to the
following points which we feel must be clarified. :

Senator SPecTER. Before you proceed, Mr. Larsen, what is the
short answer to how these various products were able to have these
extra years?

Mr. LARseN. There are three types of patent coverage basically—
a product patent, a process patent, and use patent.

In the case of Aldomet, the first one—and we’ll just pick two of
them out of that list of four—the product was patented. Followed
subsequently by a use patent the terminal point of the last patent,
the use patent, which is 1981.

Zyloprim, the basic patent was issued and then followed by a
series of process patents. The last process patent expires in 1986.

Process patents are very difficult, I might say, to trace, so you
are never really quite sure that you have identified the last one.

This is our best picture of it as it stands today.

Senator SPECTER. Legislatively, how could that be cured, if at all?

Mr. LARSEN. A point I planned to bring out is the entire process
and patent needs be analyzed. If we take a look at this process, we
qu(lastion the need for both product and usage coverage under the
bill.

The restoration bill, as it is written, does not cover process
patents. However, process patents could still exist and create ex-
tended coverage as illustrated by Zyloprim.

We question the need for both product and usage coverage under
the bill. We would give favorable consideration to the concept of
product patent extension for the indications covered in the NDA
application for the product but exclusion of the usage provision
under the bill to prevent multiple extensions on the same product.

Perhaps another consideration that might be taken under consid-
eration is the cap on the maximum number of years of coverage
allowable on any product to prevent parlaying product, process, use
and extension of patents.

An opportunistic company, the way the bill is presented now,
could obtain a product patent, file for a process patent a little later
and then come back and get a use patent. Subsequently, as addi-
tional identification, uses of the product are identified to apply for
an extension.

We feel that to have the bill state both product and usage is a
mistake.

Really, we are looking to benefit the consumer. The consumer
does benefit by new products in the marketplace, but the consumer
benefits today also by competition in the marketplace which this
bill, as it is presently set up, restricts.

There is the example I cited to you; $300 million is represented
by those products which have market periods covered by patents
for anywhere from 16 to 23 years. Through generic competition
consumers could see $24 million annually. That is a lot of money!

Senator SpECTER. But how would you cure that? That was my
question.

Mr. LArseN. First of all, I would remove the usage provision
from the bill, so that you are speaking strictly to the product.
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Second, I would put an overall cap on the amount of patent
coverage that could exist for a product.

Senator SpecTeER. What do you suggest?

Mr. LarseN. I don’t think that in terms—and this is my personal
view—that I have any problem with the innovator getting a patent
coverage of 17 years from the NDA filing date.

To go back to the IND date, the filing of the IND, leaves too big
an opening gap. When an IND is filed, the question is how expedi-
tiously will the company move ahead.

One of the things possible under the bill, if a company wanted to
really be opportunistic, would be to rush out and get an IND as
quickly as possible and then sit back and develop the product
slowly, particularly if the company has a product in the market for
indication—the new drug is intended. Taking this step would
stretch out the patent coverage possible under the restoration bill.

We would welcome the opportunity to sit down and cover these
points in detail with staff and provide positive suggestions that
would support both the innovator and consumer interest.

We think that there are two interests to be served through such
a bill. The innovative company needs to have a period of compensa-
tion. But the public interest has to be recognized.

We have to be careful, because it is like a pendulum. The pendu-
lum may be over here now, but let’s be careful how much push we
give to the pendulum as the inertia caused by pushing the pendu-
lum the opposite way could adversely effect consumers and to the
cost of drugs to the Government.

Competition should exist in the marketplace on generic drugs.

The question was asked on post-1962 drugs if we would respond
as to where the issue stands after the Secretary lifted the stay.
Nothing is happening right now because the issue is back in court.
The matter is before the courts as to whether or not the FDA acted
properly in issuing the policy.

We would like to see the courts pass on the issue and approve
the FDA’s position. We, as an organization, have entered as inter-
venors in support of the FDA position.

You have my comments in front of you, and they summarize the
points which I would make.

There is one other point which concerns me. If the patent does
not issue within 3 years, or some reasonable number of years, the
extension period should be based on a date which is 3 years after
the initial application date. So if something gets stuck in the
Patent Office for a long, long time or it gets stuck in a jurisdiction-
‘al question competition can be restricted for a long period of time.

Elovil is a good example of this. Two of the major companies had
a conflict as to which was entitled to a patent; 1958 was the date
the patent was filed but it did not issue until 1968 The NDA
approval was somewhere in the early 1960’s.

I leave you with that as a thought.

Senator SpectER. Thank you very much, Mr. Larsen.

Mr. LarseN. Perhaps if there are other questions, they might
wait until Mr. Haddad has made his comments.

Senator SpecTER. Fine. Why don’t we do that.

Mr. Happap. Thank you, Senator.
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My name is William F. Haddad. I am a member of the board of
directors of the Generic Pharmaceutical Industry Association. My
work with generic drugs extends back to the days when I was an
assistant to the late Senator Estes Kefauver and dates to a recent
3-year period of investigation of the pharmaceutical industry, using
the State of New York’s subpena power.

Senator, I understand that this hearing is premised on the fact
that the industry does not receive enough patent protection to
protect innovation. I offer a chart to you which would seem to
d{spu]te some of the facts that you have received. [Chart on dis-
play.]?

If you will, permit me a moment of total candor and a little
impertinence.

My reaction to these hearings, Senator, can be summed up in the
thought that came to me when I was writing this testimony. If the
late Senator Kefauver could hear of these proceedings, he would
turn over in his grave.

You are being blandly presented with the identical, discredited
arguments that Senators Kefauver and Long effectively fought 5
years ago, 10 years ago, 15 years ago, and 20 years ago.

Over the 20 years since the Congress last acted, all attempts to
help the small entrepreneur to keep drug prices reasonable have
been swept aside with a force that is difficult to understand or
comprehend.

After all these long years, the many congressional hearings and
the comments of Senators Long, Nelson, Kennedy, Mathias, and
others, when contrasted to the economic commercial reality of the
generic industry today, I can only tell you that this legislation,
along with what I am about to say, is forcing competition and
innovation out of the marketplace, exactly the opposite of what you
are trying to do.

Actually, you should have Defense Secretary Caspar Weinberger
here as a witness, not Bill Haddad. He did more to end the myths
of the pharmaceutical manufacturers association than anybody
else. He put an end to some of the nonsense that went on previous
to his tenure at HEW.

The hard truth today, Senators, is that 9 out of every 10 Ameri-
cans—conservatively 8 out of every 10—is paying 4 to 10 times as
much for prescription drugs as they should or could pay. Price was
and is a major prohibition to good medical care.

There are three reasons for this tragedy and travesty. First, the
Congress has yet to act on a national formula of interchangeable
drugs which now exists administratively, largely the result of State
initiative.

Second, the continued ability of the major pharmaceutical houses
to use a restricted channel of information, dominated by ‘bought”
magazines and a radio network to funnel deceptive information to
doctors, who as both Senators Kefauver and Long reported many
times control how a drug is prescribed, but are not required to pay
for it.

Third, the continued attack by some in the pharmaceutical in-
dustry on the safety and effectiveness of generic drugs, creating the
impression—the false impression—that there is a difference be-

'Chart can be found on page 1317.
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tween drugs produced under their generic as their trade names.
There is none.

The use of the New York subpena in public and executive session
uncovered a network of academics and physicians who under the
guise of their neutrality produce self-serving surveys for the phar-
maceutical industry, surveys often reaching the level of congres-
sional decisionmaking.

The truth is that patents, rather than ending at the end of 17
years, are frequently kept “evergreen.” That is what scares us
about this proposed legislation.

Generics are kept out of both the Government’s and consumer’s
hands long after the patent expires. Eighty to ninety percent of a
market is still controlled by the innovator company a decade later.
Through the use of a series of techniques and procedures to extend
patent life. :

One current technique of extending a patent is to keep already-
approved drugs off the market by claiming that size, shape, and
color are, in effect, proprietary items, while simultaneously propa-
gandizing the doctors that these are important factors to be used in
deciding what drug to prescribe.

‘Doctors and drug manufacturers know how patients take drugs—
certain categories of patients—by their color.

Part of your patent concern could be an amendment which as-
sures that when a drug reaches the end of its protected monopolis-
tic life, it really ends and is not pulled into another decade by a
series of clever techniques, such as the issue of size, color, and
shape.

You have the ability to do that here and now. You can mandate,
as a part of this legislation, a national formulary of interchange-
able drugs. You can statutorily require the FDA to select the
innovators’ colors with some descriptive number or design to sepa-
rate them from generic products and prevent the confusion and
protect the national health when a patent ends.

The evergreening of patents doesn’t end there. Mr. Larsen has
touched on the post-1962 drugs. The fact of the matter is that, with
one minor exception, no post-1962 drug is yet in the generic
market. The result is that millions of your constituents—and the
Government itself—are trapped into paying the higher price for
off-patent prescriptions.

These drugs, as you know, are not only safe but effective. They
have been in the marketplace for many years.

They should be easier to approve than the 3,000 drugs which
were developed in pre-1962 era.

I want to make two final pomts—I see my time is running out,
but I am very anxious to get this across to you.

I wish you would give some attention to why we have a drug lag.
Senator, in the sixties and the seventies, the marketers took over
the drug companies. They combined drugs for no therapeutic
change and marketed the hell out of them, a clever technique for
quick profits because they have a fixed asset base and an inplace
sales force which need to be constantly supplied with new products.
They also maintained control of information flowing to doctors.
This caused, in large part, the drug lag from which we all suffer.
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The final point is this: ironically, if you use—as we were discuss-
ing a moment ago—the IND patent dating method, you will be
stifling innovation in new drugs and blocking competition, the
reverse of what you are really setting out to do. You are hurting
the small companies and helping the large companies, precisely
what Senator Mathias is seeking to avoid.

Once an IND is filed, Senator, nobody is going to touch that
product. It is going to sit there as long as the drug company wants
it to sit there. Under your proposed legislation they control this
timeframe, not the Government.

Most of the time that is lost, or used, is not at the FDA. GAO
says FDA takes 23 months. The real time complaints, then, refer to
the IND period. The time period in which companies exercise maxi-
mum control.

Your legislation has to find a way to prevent that from happen-
ing.

We also urge you to give this administration a chance. President
Reagan has promised an end to redtape. This Congress has prom-
ised an end to redtape. Let’s see what happens when Secretary
Schweiker zooms in with his FDA commissioner and slashes red-
tape. Let’s see what happens to patent life and then come back
here and review those results and see if we really have a problem.

Finally, thank you for your willingness to hear my somewhat
strident statements, which I hope you will understand are under-
lined by 20 years of frustrating experience with the pharmaceutical
industry and watching them time after time pervert the truth,
turn fact into fiction, and frighten great and courageous men into
silence.

Thank you.

Senator MaTH1AS. Thank you, Mr. Haddad.

Dr. Wolfe?

Dr. WoLrg. Thank you, Mr. Chairman.

With me is Ben Gordon, who is currently the staff economist
with Public Citizen Health Research Group. Before that, for 20
years he was the staff economist for the Monopoly Subcommittee of
the Senate Small Business Committee. He has conducted extensive
research and many hearings on patent policy, marketing and pro-
motion of drugs, and many other topics related to the drug indus-
try.

He has told me over and over again pretty much what Mr.
Haddad has said that those who have fought against these kinds of
change for so many years would be very upset to see the drug
industry once more coming forth, hopefully not successfully but
possibly with some success to change things around.

I just want to summarize briefly what is in the written state-
ment.

Most of the drugs being marketed in this country which make up
the bulk of the profit margin of this industry which is right at the
top of the most profitable industries are not thought by the Food
and Drug Administration to represent important therapeutic ad-
vances.

They have done study after study on this and have concluded
that most of the drugs which get approved are really in some way

81-860 O—81——9
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or other a copy with a slight molecular modification of drugs that
are already on the market.

What we have is an industry that is perfectly content to make
record kinds of profits without necessarily pushing for innovation.

We obtained several years ago a statement from a Wall Street
stock analyst who looked at the drug industry and said: “It is
entirely possible that the economic winners would come from drugs
which FDA estimates to be of either moderate or little or no
therapeutic gain.”

What is being said is that the industry, for other reason, inde-
pendent of the patent life, is interested in making money, under-
standably, and is content to do it by putting a 10th or 11th version
of Valium on the market or a 15th tetracycline or a 10th or 11th
cephalosporin.
hI doubt seriously that their minds are going to be changed by
that.

Another element which has not really been discussed today is
the fact that a number of the most important and biggest selling
drugs in this country were developed in other countries by other
foreign companies and then licensed in this country so that they
could be sold.

The American company, such as Ayerst, a division of American
Home Products for propranolol, a very important drug discovered
in Britain, is perfectly content to take the drug through the testing
process and get it marketed here, relatively quickly in the case of
that drug, and make a lot of money from it.

What is particularly of interest though is that all of these foreign
companies that seem to be very innovative in most cases are in
countries where they have mandatory or compulsory licensing of
the drugs.

I will read you what we have learned very recently in terms of
the system in Great Britain where propranolol was developed by
Imperial Chemical Industries.

According to the Patents Act of 1977, which went into effect in
June of 1978, compulsory licensing for drugs is handled like any
other product.

Three years after the grant of the patent any person may apply
to the Comptroller of Patents for license if:

(a) The patent is not being worked in the United Kingdom or not
being worked to the fullest extent as reasonably practicable;

(b) Where the patented invention is a product for which the
demand is not being met on reasonable terms as well as for other
reasons—section 48—the inventor shall receive reasonable remu-
neration—section 50; and

(¢) If the Monopolies Commission has found that the patent is
being used or may be expected to be used against the public inter-
est.

Particularly relevant to drugs is section 55 which authorized the
Government to set aside any patent so that the innovation may be
used for the benefit of the State, which pays for 90 percent of the
drugs in the United Kingdom. In most cases, compensation is paid
to the patentee.

I think there is a curious anomaly here. In other countries the
company develops an innovative drug and is forced, in a sense, to
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undergo competition, even before the patent expires because of the
compulsory licensing and yet the company still has the incentive to
be innovative.

We have an industry, which like the oil industry, is already at
the top and wants to have even greater profits. Certainly, I don’t
think anyone would argue with the fact that the profit margin
would go up, independent of whether there was innovation, just by
virtue of extending the patent.

Mr. Larsen has pointed to something that no one else has dis-
cussed—the ability to make various modifications in use, et cetera,
on a drug and thereby parlay the patent well beyond 17 years.

We summarize in the testimony examples of some drugs that
have had, even without the .use patent kinds of deals, functional
extensions of their patent lives simply because of the brand name
monopoly which extends far beyond the patent period.

At the top of page 3, we list four big selling drugs which have
been off patent, respectively, 7 years, 3 years, 13 years, and 15
years, by 1979. Yet in 1979, that far-off patent, they still retained
90 percent, 90 percent, 86 percent, and 95 percent of the market.
The drugs are Darvon, Librium, Apresoline, and Gantrisin.

In summary, again, I would agree with Mr. Larsen’s notion that
one of the ideas in the bill, to give fair patent life, not beginning
with the IND but beginning with the NDA filing, may make sense.
In and of itself we strongly oppose it. We think that it needs to be
accompanied by other ways in which competition can be increased.

We thereby recommend the following changes:

First, limit the rights to the trademark or brand name of a drug
to the life of the patent. The examples I just cited, I think, are
mainly due to the fact that doctors can easily learn the short brand
name and not the long generic name. So the second the patent
expires, anyone would have a crack at using the brand name.

Second, ANDA’s for post-1962 drugs to stop unnecessary Govern-
ment regulation of generic drugs. As has just been pointed out, we
believe the FDA has the authority and is even required to do this,
but explicit language in any legislation affecting patents, I think,
would be important.

Third, compulsory licensing at a reasonable royalty, as is now
going on in the United Kingdom, Canada, and a number of other
countries.

Fourth, making the results of safety and efficacy testing a part of
the patent.

Fifth, elimination of the provision expanding patent life for
drugs already in the regulatory process.

Without these changes, we strongly oppose the legislation. With
them, the public rather than just the drug industry will benefit.

Thank you.

WOULD BILL RESULT IN LOWER DRUG PRICES?

Senator MaTH1AS. Thank you very much.

Earlier today, Dr. Clark testified—I think he said as an econo-
mist—that he would anticipate that the passage of this bill would
resu}llt i‘I)l lower drug prices, at least initially. Is there disagreement
on that?
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Mr. HappAD. Senator, economists are like psychiatrists at a
murder trial. You can find three who say one thing and three who
exactly the opposite. Three whisper into one ear of President
Reagan and three into the other.

It is not going to reduce prices. That is absurd.

Senator MATHIAS. As to your comment on economists, I recall
Harry Truman’s old expression of a wish that he could find a one-
armed economist who wouldn’t say that on the one hand this and
on the other hand that. [Laughter.]

Mr. Happabp. You had testimony over in the House which refutes
that claim. What you have to really deal with, Senator, is the
reality of the marketplace. Drugs are not there, selling in a monop-
olistic marketplace after a patent expires. Some are selling like
hell, after 17 years of patent.

You have to review each case, not only for the actual number of
years selling in the marketplace but for comparative volumes.

I think general statements by economists about future events are
not particularly helpful in the science of drafting legislation when
real factual evidence is available. The legislation you propose is
vital to us. We are on the verge of being run out of business by the
series of events which we spoke about today. This is just one more
nail in our coffin, the coffin of small business, unless we do as Dr.
Wolfe has indicated and not only purify this legislation, but clear
up the other related patent problems as well.

As for economists, we will bring in three who will tell you
exactly the opposite, if you give us the time or hold the record
open.

The fact of the matter is that in my New York State investiga-
tions, we found that prices on monopolistic drugs were rising out of
proportion to the rate of inflation. But that information is now a
couple of years old.

Mr. LarseN. I would just supplement in terms of—I disagree
with what he said, I might add. 1 think you can look at the
record——

Senator MATHIAS. What Dr. Clark said.

Mr. LARSEN. Yes. Not with Bill.

You can look at the record we put before the House. There is a
product called Dipyridamole. The generic version was introduced in
1979. In 1977 the originator’s price, the redbook price was $95.40
for bottles of 1,000; in 1978, it was $99.75; in 1979, enter generic
‘competition, the generic price at $44.50. The originator’s price did
not go down but went up to $105. Currently, the product is selling
in the generic form at $18.95 for a bottle of 1,000 while the origina-
tor’s price is $108.

The consumer interest has to be served. Competition, I have
always felt, is healthy. I think it stimulates the economy. I do
think that companies need to have time to recover their invest-
ments, but I do not see this ability to parlay various forms of
patent extensions in conjunction with FDA time to be left totally
open, which the bill does at this point.

I think the bill should be refined. Then, you would find that we
would be supportive as we are supportive of the basic concept.
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DRUG INDUSTRY WILL CHARGE WHAT TRAFFIC WILL BEAR

Mr. GorpoN. Mr. Chairman, as Dr. Wolfe mentioned, I was on
the Hill here for about 20 years and spent a lot of time in the field
of patents, as well as investigating the pharmaceutical industry,
both with Senator Russell Long and with Senator Nelson.

One point which came out very, very clearly in our hearings was
this:

The drug industry will charge what the traffic will bear. If they
can get away with charging higher prices, no matter how long the
patent period is, they will do so. There is nothing in the bill which
protects the public at all against that type of situation.

The fact that an economist said this or that really doesn’t mean
anything, because he has no evidence.

Senator MaTHI1As. Let me put this to you, though. The generic
industry, which I have been very much interested in over a period
of years, historically has been successful because it produces drugs
comparable to the brand drugs as they are coming off patent.

If the pharmaceutical industry’s witnesses are right, and you
may not agree with them, but assuming they are right, that condi-
tions in the industry have changed to the extent that numbers of
new drugs will be dropping off, and therefore over a period of years
fewer will be coming off patent, then won’t this ultimately work to
the prejudice of the generic drug industry.

Mr. LARsEN. I think that the point you make is a good one.

I think if you take a look at the generic industry today, as
compared with what it was many years ago, there are fewer com-
panies involved today than there were before and its character is
different.

The generic industry per se is not saying that the innovators
should not be protected. We are questioning the reasonableness of
the presentation as it is incorporated within the proposed bill.

Senator MaTHIAS. I think you have been very fair in making it
clear you think that the innovators ought to be compensated for
their costs and their risks.

Mr. Happab. It also takes money to go into the generic business.
You have generic firms in your State that are state of the art
firms. It requires capital and investment and lengthy processes
before the FDA, which we would like to cut down.

It is a different kind of business, but it is a business. It requires
high interest capital. It has performed a great service to this coun-
try. It has made money and performed a service.

We considered your point very carefully at our board of directors
meeting. We felt that even though we do benefit from drugs
coming off patent, we felt there was a major effort underway to get
us off the street.

If you will read my testimony, which I did not spell out because
of the time, we said in that testimony that we cannot understand
what is happening. It is a $4.5 billion industry—generics. We have
$400 million. What are they worried about with the little boy like
us on the street.

What they are trying to do by the combination of things I care-
fully outlined is to get this competition out of sight and to get it
away. That's what we think is happening.
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We only see your legislation, Senator, as part of that patent.
Unfortunately, we are dealing out there in the marketplace every
day. Firms are closing up. This is not in isolation. It is part of
something else.

We are urging you to take a look at our industry, because you
have been a supporter of it in the past and I have heard some of
your comments in previous hearings. See what we are doing, take a
look at your legislation and let this Reagan administration try to
cut some of that bureaucratic redtape, and then look at some of the
amendments we propose that provide equity—size, color, and shape
and national form—things that need to be done.

If that is right, then they don’t need any more protection than
they have. If that is wrong, let’s give them the protection from
something like the NDA, which is definable, and not the IND,
which is in their power to manipulate unscrupulously if that is
their intention. I am not charging them with that.

Dr. Worrk. I would just like to comment briefly.

The very real measurable fall in the number of new drugs which
have been approved is a little misleading. If you look at the
number of important new drugs that have been approved, accord-
ing to the head of the Bureau of Drugs at the FDA, the numbers
stayed pretty much the same for 20 years with 3, 4, or 5 a year—
important new molecular entities being approved a year.

So the question is really what is different now from 20 years ago.
The difference is that some less-important drugs which don’t offer
any therapeutic advance, are not getting to market as readily,
which is an advantage in a sense, to consumers because consumers
don’t benefit from a 10th or 15th version of something that has
already been around.

Again, I think that if anything is to be done, it should be a
package that includes benefits to consumers, such as the ones I
outlined—compulsory licensing, end of the brand name monopoly,
and so forth—in conjunction with the benefit limited to the NDA
period to the manufacturers. Otherwise, I think nothing is better
than just the extension of the patent, because things really aren't
any worse in a sense than they were 20 years ago.

Perhaps a larger proportion of these four or five new drugs
coming to market are coming from foreign countries, but the com-
panies in this country who market them for the foreign countries
are perfectly happy to do that and make a large amount of money
from it.

Thank you.

Senator MaTHiAS. Mr. Gordon, you look like you have a pregnant
thought.

Mr. Gorpon. Well, I have a thought. Whether it is pregnant or
not I don’t know. Though it may be. But I'm not pregnant with the
thought either. )

You may be interested to know that there were studies that
came out of your committee—the Judiciary Committee—way back
in 1958 which are quite interesting and really relevant to this
particular subject.

One is a study, No. 15, of the Patent Subcommittee, which is no
longer in existence. It is called an “Economic Review of the Patent
System.” The study was done for the Patent Subcommittee, now



129

defunct, by Prof. Fritz Machlupe who was at Johns Hopkins and
subsequently at Princeton University and was a great authority on
this particular subject. He has since retired.

The “Impact of the Patent System on Research” was study No.
11 by Dr. Seymour Melmon, professor of engineering and manage-
ment at Columbia University.

They are quite interesting. They come to conclusions which are
quite different from those of the industry and university patent
representatives, as given to you today.

I wasn’t here to hear it, but I understand that Mr. Engman
stated that the compulsory licensing provisions in the United King-
dom patent law have been eliminated. I am happy to tell you that
that is absolutely inaccurate. They are still in existence. Their very
existence makes them effective.

1S RESEARCH BEING DONE

Senator MaTHIAs. I have a number of questions. I am going to
submit some of them in writing to you, because we are running out
of time today. But I do have one last question generally.

Is there any original research being done by the generic indus-
try?

Mr. HappaD. Some of that information is proprietary but maybe
Ken can address that question.

Mr. LagrseN. I think original research, as I know it, coming from
a major pharmaceutical company and having spent the first 30
years of my life in this industry in a major company, the answer
would probably have to be no. Yet I know of companies in our
organization who are conducting basic research and looking for
new compounds.

A lot of this is private matter that I wouldn’t be privileged to.

I think it should be pointed out though, when you raise that
question, that to bring a generic drug to the marketplace—and
we’ll just talk about the pre-1962 drugs for a moment—it probably
takes a minimum of 1 year to 1% years to develop the drug inside
in terms of formulas, internal testing, and biostudies before FDA
submission. The drugs that have been approved of late by the
FDA’s ANDA area using chlorothaladone and hydroxyzine hydro-
chloride as example took over 2 years.

So we are talking not about a short period of time to get a
generic product to the marketplace and generate competition. We
are looking at periods of time today from the point of inception of
generic product research of a 3-year period.

This holds true for post-1962 drugs. Companies that are in the
generic industry, because of peculiar situation involving post-1962
drugs, started work on these drugs as much as 4 and 5 years ago
because some of the patents covering these products have expired
but the companies are blocked from bringing in generic competi-
tion because of the status of the post-1962 approval system.

We too are faced with time crunches. We too have problems.

My own particular company has been in serious financial trou-
ble. As I came to it, the role was to try to turn it around, and we
are trying to do that.

To do that means a continuing stream of new generic products.
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Companies like ours often have a high percentage minority work
force. In our particular company, 80 percent minorities. We are
talking about 80 percent of the work force of Zenith as minorities
being in a very shaky position. I use this only to dramatize another
concern I have for the generic sector of the industry. ’

Mr. Happap. Something that has been introduced in public testi-
mony before is this.

When the generic company is formulating its product, it fre-
quently formulates it, to use a layman’s word, in a better way and
a more effective way than the innovator product.

In other words, there are generics. If you could get somebody
from the FDA to sit up here and say what generics have come in
that are better or more potent or more effective or we have to use
less which have been produced by the generic companies, you
would get a list of them. You would find that some of that has to
do with the fact that the innovator company has not moved ahead
with its product and some has to do with something you talked
about earlier and some of your witnesses talked about—new
technology. 4

Mr. LARSEN. I would supplement that by giving you one example,
without naming a drug.

My particular company developed a generic formulation of a
product. That product, against a standardized solution, and tested
as the Government recommended in biostudies, showed 80 percent
availability against a standardized solution. The innovator’s drug
showed 28 percent.

Our product was, therefore, not equivalent. We were told it could
not be approved. We deformulated the product, and it was suggest-
ed there was some question as to whether we should approve the
deformulated product because we had already demonstrated the
ability to produce a superior product. The question we understand
was asked of the innovator if they were going to change their
formula. I don’t know what that answer is.

We have a third formula for the product that we haven’t submit-
ted to the Government that reduces the concentration of the active
components and gives the same degree of availability as the prod-
uct being marketed by the innovator, but because then it would be
inequivalent for another reason—a lesser amount of drug present
than the innovators—we have not submitted. Ideally the lower
concentration formula would be preferred as the patients would
receive less drugs and probably the cost would be less.

Mr. Happabp. It is called Catch-22.

Mr. LarsEN. The problems facing the generic industry are real.

The super bioavailability question will become one of great con-
sideration. The American Pharmaceutical Association has ad-
dressed itself to this. The FDA is very concerned about it. It is the
generic companies that have brought focus on this particular issue.

We got off on a technical side, for which I apologize.

Senator MaTHiAs. No; it is useful.

Mr. GorpoN. Mr. Chairman, I want to bring up the fact that the
patent is a two-edged sword.

A considerable amount of “fencing in” is done with patents. They
don’t nececessarily use every single patent. Very frequently, they
patent something to prevent others from using it.
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Senator MaTHI1AS. Preemptive patents.

Mr. GorpoN. They used to call it “fencing in.”

As a matter of fact, some of the consequences of that activity on
our economy were brought to light during the TNEC hearings,
which of course was a long time ago but I think that that activity
is still going on.

I urge you to have somebody do some studies—intensive and
objective studies—by nonindustry people on the consequences of
the kinds of provisions that you are proposing.

Just having people come up here and give their opinions—they
are only opinions though.

Senator MaTHIAs. Let me give you some encouragement with
that thought.

I am a member of the Board of Governors of the Office of
Technology Assessment. OTA at this very moment is making such
a study.

Mr. Habpap. In a nutshell, what we are asking of you is to give
us a chance to support your legislation.

There are many issues which worry us. It is not as simple as
merely changing a word or two in this legislation.

Senator MaTHias. We are happy to have your suggestions and
want to work with you.

I am glad that that chart is included as a part of your statement,
so that it can appear in the record and the record will be com-
plete.!

I have some questions in writing which were submitted by the
chairman of the committee, Senator Thurmond. They will be pre-
sented to you, and I will appreciate your answers within 2 weeks.2

Thank you.

[Prepared statements of Messrs. Haddad, Larsen, and Wolfe
follow, along with other pertinent material:]

PrePARED STATEMENT OF WiLLiam F. Happap

My name is William F. Haddad. I am a Member of the Board of Directors of the
Generic Pharmaceutical Industry Association. My work with generic drugs extends
back to the days when I was an assistant to the late Senator Estes Kefauver and
dates to a recent three-year period of investigation of the pharmaceutical industry
using the State of New York’s power of subpoena. For the New York Herald
Tribune, I uncovered the Latin American documents which led to a $200,000,000
fine against the major drug companies for engaging in a cartel to prevent competi-
tion in the sale of the life-saving Tetracycline. The “green book” we prepared for
New York State was the first compilation of interchangeable drugs, which ﬁed to the
repeal of anti-substitution laws throughout the country and after nine failed at-
tempts the green book provided, the basis for a unanimous vote by the N.Y.
Legislature—which has a Republican Senate and a Democratic Assembly—to en-
hance the use of generics.

My reaction to these hearings is best summed up by a thought that occurred to
me in preparing this testimony. If the late Senator Kefauver could hear of these
proceedings, he would turn over in his grave.

You are being blandly presented with the same discredited arguments which he
and Senator Long so effectively fought some ten and twenty years ago. It is as if
time has rolled back to the era when the Pharmaceutical Manufacturers Associ-
ation could roam these halls and threaten the re-election of powerful Senators. That
organization has changed, but the falsehoods presented as truth persist.

Kefauver was used to Democrats cornering him in the hallways saying, “Senator,
I just can’t go along with you on this.” Ironically, with their philosophical belief in
the free enterprise system, Republicans were his greatest allies.

'Chart can be found on page 137.
2 Aforementioned questions and answers may be found on page 149.
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Over the twenty years since the Congress last acted, all attempts to help the
small entrepreneur keep drug prices reasonable have been swept aside with a force
that is difficult to comprehend. That, after all these long years, and all those many
hearings and comments by Senators Long, Nelson, Kennedy and others, what
emerges is legislation which when combined with the commercial reality of what is
happening in the pharmaceutical world today, begins to signal the death of the
generic industry, the one courageous small business which along with the states,
has helped to turn back the price onslaught and bring to the U.S. government, to
the states and to the consumers, lowered prescription prices. Now that you have
permitted my impertinence, let’s deal with the hard, cold facts:

The hard truth is that today eight or nine of every ten American consumers are
paying from four to eleven times more for prescription drugs than they could or
should pay. There are three reasons for this costly tragedy: (1) the Congress has yet
to act to institute a National Formulary of interchangeable drugs which now exists
as an administrative matter, the result of state initiative, a formulary now in use by
the military and a formulary in use by most hospitals, military and non-military; (2)
the continued ability of the major pharmaceutical houses to use a restricted channel
of information, dominated by “brought” magazines, to funnel information to doctors
who, as both Senators Kefauver and Long have said many times, control how a drug
is tprescribed; and (3) the continued attagk by the pharmaceutical companies on the
satety and effectiveness of drugs prescribed generically. The use of the New York
subpoena uncovered a network of academics and physicians, who, under the guise of
their neutrality, produce self-serving surveys for the pharmaceutical industry: sur-
veys often reaching the level of Congressional decision-makintg.

’}"he truth is that patents, rather than ending at the end of seventeen years, often
remain “evergreen.” Generics are kept out of both the government’s and the con-
sumers’ hands at great expense because 80 to 90% market share, after a patent
expires remains in the control of the majors. As businessmen, the hard inescapable
fact is there: the end of the official patent life does not mean the end of the
monopoly situation.

One current technique of keeping generic drugs off the market is to declare that
the size, color and shape of a drug are proprietary, while simultaneously propagan-
dizing doctors to use these factors in prescribing their brand name drugs to patients.
You know how your mother takes her pills: by their color.

Now that the states have substitution laws, doctors will be urged to return to
trade names because of size, color and shape. This effort is a strategically planned,
industry-led attempt to restrict the sale of drugs currently on the generic market
because the states (led by New York, I might add) have adopted laws which make it
more difficult to prescribe the higher priced drugs for patients who receive govern-
ment reimbursement. Part of your patent concern should be an amendment which
assures that when a drug reaches the end of its protected monopolistic life, it really
ends and is not pulled into another decade by a series of clever techniques, such as
color, size and shape. You can do that here and now. You can mandate, as part of
this legislation, a National Formulary of interchangeable drugs. You can, statutori-
ly, require the FDA to select the innovators color, size and shape as pre-requirement
for generic companies and, thus, end confusion, and protect the national health. No
matter how successful the industry is in its battle on size, color and shape, poor,
elderly and sick people who want government assistance in paying for prescriptions,
will use lower priced generics. If size, color and shape is not uniform, you enhance
the possibility that an elderly woman with heart disease takes the wrong pill
because of habit, or failing eyesight, may die.

But, the “evergreening’ of patents does not end there. A recent effort, which
continues today, prevents off-patent post 1962 drugs from entering the generic
market. A solid wall remains in force, costing this nation more than it proposes to
save from contemplated Medicaid and Medicare cuts in prescription drug reimburse-
ments. Here again absurd logic extends patent life.

The Kefauver-Harris legislation, enacted in the emotional wake of the thalido-
mide tragedy, provides that drugs not only be safe, but effective. Some 3,000 safe,
pre-1962 drugs were approved for generic use by a formalized process which includes
the assurance that the product is being manufactured to the safety and quality
standard required of all drug companies.

In the post-1962 situation, the drugs are not only proven, at the outset, to be safe
and effective, but have had up to 17 years of marketplace use. There is no reason
that either the scientific literature, the on-line experience, or even the ANDA
program used for pre-1962 drugs should not be used for post-1962 approval. It is not
happening. So, new drugs coming off-patent today cannot be manufactured by
generic firms, continuing the monopoly. Struggling, small companies who must
allocate resources, plan their marketing strategy, and borrow money at extraordi-
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nary interest rates while waiting for this absurd impass to change. Watching what
is happening in the marketplace and in the Congress, we wonder what happened to
the President’s philosophy of rewarding initiative, innovation and hard work. The
GPIA considers President Reagan its greatest ally in reducing medical costs and
cutting red tape, and have said so before today.

We see this current legislation as part of a plan to force the generic boy off the
block, especially when patent legislation is coupled with the eighty percent of the
market share that continues after patent expiration, when it is combined with the
efforts use size, color and shape to extend patents, and when added to the fact that
off-patented post-1962 drugs cannot be marketed, your legislation, if not carefully
redrafted, or reconsidered can be the straw which and dramatically raises the price
of prescription drugs. It can make twenty years of difficult progress meaningless.

I keep asking myself why is there so much pressure on these small companies?
Some $4.5 billion of generics are sold in this country, but only about $400,000,000
are marketed by our companies. The remainder are sold by the so-called innovator
firms as branded generics. Why should such a small segment of such a large market
be of such concern to the majors? The answer becomes obvious. They are trightened
of us. But why? Not our political clout. We have none. Certainly not our size. 1
think it must be the competitive prices which causes others to reduce theirs to
remain competitive, which, is, after all, the name of the American game. It was the
Ericing formula which enabled one a tough old Admiral, in the 1960s, to tell the

igh-priced pharmaceutical firms to get lost and bought low-priced generics for the
military; it was the formula of the hard-nosed, clear thinking Casper Weinberger
who single-handedly changed U.S. policy to purchase generics: he insisted HEW
should only purchase generically when federal funds were involved. And, it was
men like Senator Laxaft, who, in his own state, made sure that the sale of generics
was made possible when state funds were used.

We hear a great deal about the so-called drug lag and, once again, the govern-
ment became the convenient whipping boy. There are, of course, scientific reasons
why the influx of new drugs has slowed. But the current drug lag, gentlemen, was
‘caused in large measure because the marketing men took over the drug companies.
Wall street will tell you that the drug companies earn twice as much on invested
capital as other major American companies and remain one of the most profitable
industries in the history of American business, paying consistently increasing divi-
dends to sophisticated investors. Nothing wrong with that. But, Wall Street will tell
you that instead of putting these increased profits into the laboratory, they put
them into promotions, sales and dividends.

These medical hucksters in these critical developmental years combined known
drugs into new combinations and, using their ﬁxe(r asset base, their in-place sales
force, and the medical press they dominated to market the hell out of useless
combinations, temporarily tricking doctors into believing these were new products
when, in fact, they were not. In the end, both the HEW Task Force, and even the
American Medical Association, called their bluff. That's why you don’t have new
drugs. That is why these hucksters are so desperately trying to extend their patents.

It is very much like Chrysler coming here and asking ielp to repair their own
mistakes. But, unlike Chrysler, these are healthy companies, making hugh profits
which should be reinvested in basic long term research and not be used to inflate
quarterly reports. Further, to be even more blunt, your legislation protects their
failures as well as enhancing their successes. You are being asked to make their
business ‘“risk free.”

Ironically, if you use the patent dating IND route, you will be stiffling innovation
in new drugs and blocking competition not the reverse. Once an IND is filed, what
company is going to compete? Your current proposal will not only restore the
bureaucratic period, now accurately estimated at 23 months, but will protect the fall
period between IND filing and NDA clearance, the period when clinical testing and
other industry safety and effectiveness tests take place. Most of that is compan
controlled time, not government controlled time. Qou reward companies for self
induced delay, the very issue you are attempting to correct.

Senators, you also have yet to be provided with the accurate life on-line sales life
of a patent. We have taken the liberty of showing you what that research would
demonstrate on thirteen top drugs. Senators, you have yet to be provided with the
hard, cold facts of what it costs to develop a drug. You are still using self-serving
numbers generated by industry. In executive session, and under oath, detailmen
told New York State they were required to charge their expenses to research and
development. What was the research cost of Tagamet or Valium as op to profit
from sales minus losses on other R&D? What is the accurate ratio of marketing to
research? We are asking iou, in effect, to take a deep breath to give this critical
legislation a good hard look. - .
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A recent Harris poll revealed that 64 percent of consumers now think generics
are not only safe, but less expensive. That’s a dramatic increase over recent years,
and in part is reason for the major pharmaceutical efforts to change the name of
the game.

We urge you to give this administration a chance to prove what it promises: a
reduction ofy regulation, which we all welcome; to give this Cabinet a chance to cut
red tape under the watchful eye of the Congress. And, in the meantime, draft
legislation which really will hef,p innovation and reward initiative for both large
and small companies.

Senators, I have been privately told not to wage this fight. It is over. The PMA
has the skids greased. TEat we have little chance of winning. The big companies
were there early and well prepared. We were not even consulted on this vital
legislation which would kill off the generic industry. But, having walked these halls
with the late Senator Kefauver, and having watched Senators Long and Nelson, and
listening to Senators Laxalt and Mathias over the years, I know that hopeless
causes are championed by honest men like yourselves, who, for a moment cannot
find the time in a hectic schedule, to pause, to questions, to probe and to learn.

Thank you for your willingness to hear my comments which, I hope you will
understand, are underlined by twenty years of frustrating experience standing toe-
to-toe with the pharmaceutical industry and watching them, time after time, per-
vert the truth, turn fact into fiction, and frighten great and courageous men.



135

WILLIAM F. HADDAD

280 Park Avenue
New York, New York 10017 Lot o

IR

May 12, 1981

Honorable Charles McC. Mathias, Jr.
United States Senate

Committee on the Judiciary
Washington, D.C. 20510

Dear Senator Mathias:

The exhibit introduced as part of may April 30th
testimony on S. 255, The Patent Term Restoration Act,
showed that the actual commercial patent protection for
the 13 top selling prescription drugs still on patent
averaged 16.4 years. (Attachment "A") Kenneth Larsen,
President of Zenith Laboratories and Chairman of the
Generic Pharmaceutical Industry Association, presented
specific examples of how the serialization of product
patents, process patents and use patents, in conjunction
with FDA product and usage applications, often extends
patent coverage well beyond the patent life already
authorized by law.

In response to a comment by another witness that
our list of 13 drugs might be too selective, GPIA has
examined the commercial patent protection of the next
11 top selling drugs still on patent. The attached
exhibit No. 1 shows that these drugs are protected
from price competition for an average of 15.1 years.

In exhibit No. 2, we have shown that the 24 leading
patented drugs products are protected in the marketplace
for an average of 15.8 years. These drugs have an
annual sales volume of $1.9 billion.

It was also suggested by witnesses that patent life
for new drugs approved in the 1970's has been reduced
to an average of 9.5 years and that the GPIA exhibit
showed longer patent life only because of the inclusion
of drugs approved and marketed in earlier decades. 1In
the attached exhibit No. 3, we have shown that for the
same top selling drug products, average market protection
for drugs approved in the 1970's is actually 13.7 years --
a reduction of only 3.3 years from a full 17 year term.
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Page 2
Honorable Charles McC. Mathias, Jr.

As Mr. Larsen has pointed out, development and
marketing approval for pre-1962 generic drugs commonly
takes 3.0 to 3.5 years. The time expended on post-1962
products, which are still barred from the -competitive
market, has been even longer.

Any product extension beyond the 17 year statutory
period carries with it enormous costs to both individual
consumers and government purchasers. If, for example,
we assume that in a free, competitive market, there
would be a 20% shift to generics and a 40% reduction in
price (as suggested in a recent Stanford Research
Institute Report), annual savings for just these 24
drugs would be approximately $151 million.

I hope that the three exhibits enclosed can be
included in the record of testimony on S. 255. The
members of GPIA will be very gladd to respond in writing
to any further questions that you, other Committee
Members, or staff may have.

Sincerely,
o & e

William F. Haddad
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ATTACHMENT "A"

16.4 YEARS COMMERCIAL PATENT PROTECTION
TOP RANKING, PATENTED PRESCRIPTION DRUGS

TOTAL YEARS

1980 NDA PATENT OF MARKET

DRUG PRODUCT SALES * APPROVAL EXPIRATION PROTECTION
{millions)

Tagamet $233 1977 1993 16
valium 220 1968 1985 17
Inderol 179 1967 1984 17
Motrin | 135 1974 1983 9
Aldomet - 133 1962 1981 19
Keflex 131 1971 1987 16
Clinoril 115 1978 1989 11
Indocin 75 . 1965 1981 16
Naprosyn 75 1976 1989 13
Aldoril 58 1962 1981 19
Diabinese 53 1968 1984 16
Mellaril 50 1959 1983 24
Zyloprim a9 1966 1986 20

TOTAL SALES VOLUME, 1980: $1,506,000,000

AVERAGE YEARS OF MARKET PROTECTION: 16.38 YEARS

* 1MS DATA
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EXHIBIT NO. 1

THE NEXT 11 TOP RANKING PRESCRIPTION

DRUGS STILL ON PATENT

1980 NDA PATENT TOTAL YEARS OF
DRUG SALES APPROVAL EXPIRATION MARKET PROTECTION
- {miliions)
Dalmane sa7 1970 1989 19
Ovral 47 1968 1982 14
Timoptic 45 1978 1988 10
Tranxene 40 1972 1987 15
Minipress 38 1976 1987 11
Haldol 35 1967 1986 19
Sinequan 35 1969 1986 17
Nalfon 32 1976 1988 12
Bactrim DS 23 1978 1993 . 15
Valisone 21 1967 1984 17
Septra DS 20 1976 1993 17
TOTAL SALES VOLUME, 1980:  $383,000,000 ’
AVERAGE YEARS O MARKET PROTECTION: 15.1 YEARS

EXHIBIT NO. 2

24 TOP RANKING PRESCRIPTION DRUGS

STILL ON PATENT

TOTAL SALES, 1980: $1,889,000,000

AVERAGE YEARS OF MARKET PROTECTION: 15.8 YEARS
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EXHIBIT NO. 3

1950-1960'S NDA APPROVALS AND PATENT

PROTECTION VS. 1970'S NEW DRUGS

YEARS PATENT

1950-1960'S PROTECTION 1970's
valium 17 Tagamet
Inderol 17 Motrin
Aldomet 19 Keflex
Indocin 16 Clinoril
Aldoril 19 Naprosyn
Diabinese 16 Dalmane
Mellaril 24 Timoptic
Zyloprim 20 Tranxene
Ovral 14 Minipress
Haldol 19 Nalfon
Sinequan 17 Bactrim DS
Valisone 17 Septra DS
AVERAGE MARKET PROTECTION: 17.9 YEARS

+.9 YEARS

81-860 O—81——10

YEARS PATENT
PROTECTION

16

16
11
13
19
10
15
11
12
15

17

13.7 YEARS

-3.3 YEARS
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April 30, 1981

STATEMENT OF KENNETH’N. LARSEN, CHAIRMAN GENERIC

PHARMACEUTICAL INDUSTRY ASSOCIATION AND PRESIDENT

gETZSEI{gs%A%gSQgg§fES, INC. ON PATENT RESTORATION

We are pleased to have the opportunity to participate in
this hearing and discuss with you on behalf of the generic drug
manufacturers and distributors our view on this Bill.

Philosophically we support the rights of innovator
companies to realize a return on their investment and adequate °
compensation to encourage ongoing research. We recognize the
cost and time of drug development has increased as new and more
sophisticated new generation drug entities are studied. and
developed.

At the time the current patent low was passed, innovators
were not faced with the same complex drug development challenges
as today, Previously the innovators had a longer period in which
to recover a much lower investment.

The Bill before you seeks to extend patent life to provide
a longer period of exclusivity to adequately compensate Innavotors,
We are not satisfied that the rationale and justification for the
extension has been thoroughly analysed. Further the Bill because
of its broad non specific language con and will create situations
in which it would be possible for a company thraugh the serial-
ization of product, process and use patents in conjunction with
FDA praduct and usage applications keep patent coverage perennially
evergreen,

"To fllustrate our concerns we would 1ike to share with you
just four examples of many examples where the innovators have ex-
tended coverage which far exceeds seventeen years. (See Exhibit I.)

If we assume a 20% shift to genericts for these products
and generic prices are used as suggested in a recent Stanford
Research Institute Report the annual saving to consumers would
be approximately $24,000,000,

It Is interesting to note, of the top fifty prescribed
drugs. twenty three ore covered by patents In the United States
while only ten of them are covered by patents in other countries
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with similar patent systems. Potent coverage on the other
thirteen products in the other countries lapsed four to flve
or more years ago. Consumers in these other countries are the
benef{ciaries of lower cost drugs as a result of competition.

The Generic Pharmaceutical Industry Association (GPIA)
was not consulted nor did it have the opportunity to participate
fn the drafting of the Bill. 1f we hod been glven the opportunlty,
we would have sought answers to the following points which we
feel must be clarified:

- Specific analysis of drug development costs and
return on fnvestment under the existing patent
caverage.

~ Clarify retroactivity coverage for drugs for
which [ND*s have been filed prior to the en-
actment of the Bill. We believe the legislation
should apply anly to thase products for which
IND's are filed of ter passage.

-~ Question the need for both product and usage coverage
under the Bill. We could give favorable consideration
to the concept of product patent extension on the
initial application filed with the FDA for the product
and recamend the exclusion af “usage patents” under the BIlI.

- Careful definition of the requirements that have to be
satisfied to constitute a proper IND filing. As the
Bill Is written an opportunlstic company could take
advantage of the Bill by filing an [ND application at
the earllest possible opportunity, before they are
prepared to actually move into the IND phase, to
maximize the resident time at the FDA.

- If the patent does not issue within three vears the
extension period should be based on a date three years
ofter the initial application date.

- The Bill needs to provide for same system of notification
to all interested parties as to the extension period for
any product, .

Innovators need an adequate period in which to recover
their investments but if the cost of drugs are to be reduced to
the consumer and government, competition is essential. Consumer
interests must be carefully weighed in moking a decision an the
Bill.



PRODUCT

Aldomet
(Methyldopa)

Chlorpropamide
(Diabinese)

rim
opurinol)

Darvon/Darvocet
(Propoxyphene)

ExHIBIT 1

PATENTED DRUG PRODUCT ANALYSIS

PATENT Market Years Annual

First Last Initial Covered by Sales
Filing Expir. Years NDA Patent $MM
1959 198] 22 1962 19 120
1959 1984 26 1968 16 60
1956 1986 30 1966 20 50
1955 1980 25 1957 23 75

(441
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TESTIMONY OF

SIDNEY M. WOLFE, M.D., DIRECTOR ACCOMPAIIED BY
BENJAMIN GORDON, STAFF ECONOMIST,
PUBLIC CITIZEN HEALTH RESEARCH GROUP

BEFORE
U.S. SENATE COMMITTEE ON THE JUDICIARY

APRIL 30, 1981

Mr. Chairman & Members of the Committee:

Thank you for the invitation to present testimony at this
hearing. With me is Benjamin Gordon, currently the Staff Economist
of Public Citizen's Health Research Group, who was for 20 years
the Staff Economist of the Monopoly Subcommittee of the Senate
Small Business Committee. He has conducted extensive research and
numerous hearings on patent policy, marketing and promotion of
drugs and many other topics related to the drug industry.

S.255 seeks to extend the patent period for drugs so that
the time required to determine that the product is safe and
effective (prior to marketing) does not count as part of the
seventeen year patent, with seven years as the maximum extension.

THE ISSUE RAISED BY S.255 IS HOW WILL THE PROPOSED CHANGE IN THE
PATENT LAW BENEFIT THE PUBLIC?

Because of the tremendous costs of drugs in this country, paid
to a large extent by the elderly on reduced incomes or by the
government through Xedicaid and Medicare, it is important to foster
the manufacture and use of generic drugs. To encourage the use of
generics with lower prices can greatly benefit the public by
creating competition in the marketplace and help control health
costs.

The large drug companies have opposed the entrance of
generics for obvious reasons and have some powerful tools with
which to maintain market control beyond the period afforded by
the patent.

The companies argue that they should be compensated for the
time required for FDA approval because (1) it is equitable to
restore the marketing time lost while the FDA insures that the drug
will do what it is supposed to do; and (2) additional time would
provide an incentive for more research and development of important
new drugs.

DRUG INDUSTRY PROFITS

The economic health of the drug industry is very good. For
many years, it was the most profitable industry in the country,
and in 1980 its 20% return on equity was surpassed only by oil,
tobacco and certain service industries.

Consistently high profits in the industry are due, we be-
lieve, to the absence of effective price competition in the sale
of many products. These high profits belie industry's claims that
the industry is getting an "unfair deal" in the marketplace.

There are additional important tools besides the patent
which help the proprietary manufacturer maintain an effective
monopoly control of the market:

1 Corporate Scoreboard, "Business Week," pp. 66-100 (March 16,
1981).
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THE BRANDNAME

For many drugs, even after a number of years off patent the
brand name manufacturer has a stranglehold on the product. Drug
firms expend great sums of money to inculcate the brand name in
the minds of the practicing physicians, thus extending the
monopoly period far beyond the life of the patent. A recent
report from the FPC Bureau of Economics? concluded that the unlimi-
ted life of a trade name extracts unreasonably high social costs
because it discourages competition. The report recommended that
trade names, like patents, be given a limited life. We believe
that a sensible approach would be to require that the patent life
and trademark life coincide.

EVIDENCE THAT THE EFFECTIVE MONOPOLY PERIOD FOR DRUGS IS ALREADY
MUCH LONGER THAN THE ACTUAL PATENT PERIOD ’

Using data from 1979--based on prescriptions filled in retail
drug stores (National Prescription Audit, IMS, Inc., 1979)--it can
be seen that the original patent holder continues to have a
stranglehold on the market long after patents expire, despite the
fact that the generic version is sold at a lower price:

Share of Market

In 1979
Years Off Patent (3 of Retail
(Generic Name}-Type* {(By 1979) Rx's Filled)
Darvon (propoxyphene)--Painkiller 7 years 90%
Librium (chlordiazepoxide)-~Tranguilizer 3 years 90%
Apresoline (hydralazine)--Antihypertensive 13 years : 86%
Gantrisin (sulfisoxazole)=--Antibiotic 15 years 95%

ANDAS: ELIMINATION OF UNNECESSARY REGULATION

Government regulation assists the trade-name companies in
extending their monopoly beyond the period protected by the patent
laws. Once the patent has expired, a competitor should be free to
market the product with minimal government interference. In
particular, there is no need to require generic drug companies to
submit animal and human tests to show that their products are safe
and effective. Those tests simply consume unnecessary resources and
impede the ability of the generic companies to compete.

With respect to drugs first sold prior to 1962, the Food and
Drug Administration (FDA) has recognized that further testing of
generics is unnecessary, and the Agency allows the generic company
to file an abbreviated new drug application (ANDA). The ANDA is
abbreviated by not requiring studies of safety and effectiveness for
drugs which have already been tested and have been on the market a
long time and which are the major and most expensive element of the
new drug application.

The FDA, however, has not yet extended the ANDA system to
drugs first marketed after 1962. In this category are many big sel-
ling drugs which are off patent or are about to come off patent. There
is no good reason why the policy used for pre-1962 drugs should not
be applied to post-1962 drugs., Small businesses and consumers are
being injured by this unnecessary and unjustifiable delay, and althouch
we believe that the FDA now has the authority and is now required to

2 FTC, Bureau of Economics: Staff Report on Sales, Promotion and
Product Differentiation in Two Prescription Drug Markets, p. 80,
February 1977.

See Exhibit 1, pg. 7 for additional information on generic
drug prices vs. brand name drug prices.
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adopt an ANDA system for drugs which have already been proven to be
safe and effective, we urge that any legislation which concerns the
economics of the drug industry contain a provision explicitly re-
quiring the FDA to adopt ap ANDA system for all drugs which are off-
patent. There is simply no justification for requiring generic
companies to delay marketing their products until the FDA has evalu~-
ated studies on safety and effectiveness, where the FDA has already
approved an identical product which differs in name only. Whatever
the appropriate patent term is, it seems to us that once the drug,
or any product, come~ off patent, it should be available for imme-
Aiate competition w thout any interference by the federal government.

CUMULATIVE IMPACT OF MONOPOLISTIC DEVICES

The patent, unlimited trademark, and limiting of the ANDA to
the pre-1962 period have combined to give the brand-name drug
industry a virtual monopoly in the marketplace. The addition of
fantastically high advertising and promotion expenditures make the
market share even more secure.

The patent laws should not be altered to help a healthy industry
in a climate of high inflation when there is a tremendous price to
be paid by low income and elderly consumers. It does not benefit
the public to compensate the drug industry for mythical inequities
at such a high price.

COMPULSORY LICENSING

It is ironic to us that Senator Charles Mathias has claimed
his legislative proposal will help small businesses which have logt
some patent protection as a result of delays by Federal agencies.
With respect to drug marketing, it is the small drug companies that
suffer from the monopoly power of the larger, trade-name companies.
Extending the period of patent protection will extend that monopoly,
and hurt the small, generic companies. 1In order to promote competi-
tion, help small business and reduce drug prices, serious consideration
should be given to a compulsory licensing law. Compulsory licensing
would require the pioneer drug company to license a competitor at a
fixed and reasonable royalty. The royalty fee is paid to the
innovator firm, and acts as an incentive to invest in research. A
limit on the royalty protects the public from excessive profits.
The law could also provide for a short period, perhaps 3 years of
marketing, during which the pioneer firm would not be required to
license the product.

The United Kingdom, Germany, France, Canada, New 2Zealand and
Australia have all adopted some form of compulsory licensing. Italy
does not currently allow drugs to be patented, although a patent
bill with a compulsory licensing requirement has been proposed in
Italy. We are not familiar with the details of the compulsory
licensing laws in other countries, but this is certainly a subject
which should be explored in considering legislation in this area.

United Kingdom

According to the Patents Act of 1977, which went into effect
in June 1978, compulsory licensing for drugs is handled like any
other product. Three years after the grant of the patent any person
may apply to the comptroller of patents for a license:

3 127 Cong. Rec. S.674 (daily ed., January 27, 198l1).
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(a) if the patent is not being worked :a the U.K. or not being
worked to the fullest extent that is reasonably practicable, or

(b) where the patented invention is a product, for which the
demand is inot being met on reasonable terms, as well as for other
reasons, {Sec. 48) the inventor shall receive reasonable remunera-
tion (Sec. 50).

{c) if the Monopolies Commission has found that the patent is
being used or may be expected to be used against the public interest.

Particularly relevant to drugs is Section 55, which authorizes
the government to set aside any patent, so that the innovation may be
used for the benefit of the State which pays for 90% of the drugs in
the U.K. In most cases, compensation is paid to the patentee.

France

A drug or process patent license can be granted at the request
of the Health Ministry in the interests of public health when the
medicine is available to the public in insufficient gquality or
quantity or at unusually high prices. The compulsory license involves
not only the drug compound, but also the raw materials and the
manufacturing process{es) necessary for the manufacture of the drug.
In addition, if three years have elapsed after it was filed without
the patent having been worked, then any interested party may apply
for a compulsory license.

Germany

There is no compulsory working or use of patents. A compulsory
license may be granted if it is vital to the public interest and the
patentee will not permit the use of the invention by another person.
Some sources claim that the "public interest" condition is difficult
to fulfill and compulsory licenses have been issued only in a few
exceptional cases.

INCENTIVES FOR RESEARCH

The second argument advanced by the proponents of 5.255 is
that a longer patent life will provide necessary incentives for
research and development of important new drugs. However, no real
evidence has been advanced to support this contention. Because the
R and D involved in this field is always riskier than development
of "me too" drugs, it is the latter that drug companies naturally
spend a much greater proportion to develop and market.

The prosperity of the industry and the resulting stranglehold
which brand name manufacturers have in the marketplace challenge the
assumption that an even greater economic gain will mean more meaning-
ful, expanded R & D.

Even if this assumption were true, however, that does not
explain why S5.255 should include those drugs already in the regu-
latory process. These drugs have already been researched and
developed and do not require any economic bonus to be created.
The claimed purpose of S$.255 is to stimulate new research.

RECOMMENDATIONS

We recommend the following changes with respect to §.255.
Provisions to:

1. Limit the rights to the trademark (or brand name) of a
drug to the life of the patent.

2. ANDAs for post-1962 drugs to stop unnecessary government
regulation of generic drugs.

3. Compulsory licensing at a reasonable royalty.
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4. Making the result of safety and efficacy testing a part of
the patent. This will serve two purposes: it will demonstrate
the utility of the drug, and it would supply the information
necessary for anyone skilled in the art to enter the market
promptly when the patent expires.

5. Elimination of the provision expanding patent life for drugs
already in the requlatory process.

wWithout these changes, we strongly oppose the legislation.
wWith them, the public, rather than just the drug industry, will benefit.



SALES DATA FOR FOUR OFF-PATENT DRUGS

Years Off- Cost of
Patent Market § Rx Retail Cost of Cheapest
Manufac- as of Share in Filled_in Sales Brand Nime Generic Price
Drug turer 19791 1979 19792 1979 Drug Version Ratio
Darvon Lilly 7 90% 22,400,0003 - $41.705 $ 6.80° 6.1
(propoxyphene) * (Spencer-Mead)
. 6
Librium Roche 3 90% 8,200,000 $57,700,000 $87.63 $ 5.506 15.9
(chlordiazepoxide) . (Interstate)
7
Apresoline Ciba 13 86% 2,900,000 $23,200,000 $9B.487 $11.65 . 8.5
(hydralazine) (Henry Schein)
8
Gantrisin Roche 15 95% 2,900,000 $15,900,000 $52,788 $14.95 3.5
(sulfisoxazole) (Wolins-
Pharmacal)

1 Merck Index, ninth ed., 1976.

2 National Prescription Audit, IMS America, 1979.
3 All Darvon products.

4 1981 Redbook.

S Wholesale price per 500 65 mg.

6 Wholesale price per 500 25 mg.

7 Wholesale price per 1000 50 mg.

8 Wholesale price per 1000 500 mg.

8¥1
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QUESTIONS SUBHITTED BY SENATOR THURMOND
AND
RESPONSES BY PUBLIC CITIZEN HEALTH RESEARCH CROUP

Question 1. A: On page 2 of your statement, you give market share

ata or four well-known drugs. You use the data to support your
contention that the original patent holder continues to have a
"stranglehold” on the market. I have some problems with your numbers.
They are drawn from the National Prescription Audit, IMS, Inc., 1979.

It is my understanding that this National Prescription Audit shows

how the physician wrote the prescription. It does not show whether

the pharmacist then exercised his right to substitute a generic drug.

In other words, this data does not reflect whether substitution occurred.
All it shows is that doctors continue to write their prescriptions using
the brand names. It does not prove anything as far as what is actually
happening in the market, does it?

Response 1. A: The only figures available for 1979 were prescriptions
written, and various reports in pharmaceutical publications indicated
that substitution by the pharmacist was not as prevalent as originally
thought. These conclusions were confirmed by the 1980 figures which
include figures for prescriptions both written and dispensed and show
an unguestionable stranglehold by the trade name companies of the
market for the drugs cited in our statement.

1979 1980 1980

Drug Figure . Rx Written Rx Dispensed
Darvon 90% 94. 3% 91.2%
Librium 90% 89.6% 83.0%
Apresoline 86% 80.0% 77.2%
Gantrisin 95% 94.2% 89.5%

Column 1 includes figures from our testimony based on 1979 NPA
data.

Column 2 includes 1980 NPA figures based on the way the prescrip-
tion was written by the doctor.

Column 3 includes 1980 NPA data reflecting the way the prescrip-
tion was actually dispensed. 1980 is the first year NPA presented
data showing prescriptions written as well as dispensed.

Although most states have substitution laws, they do not assure
that the patient gets the less expensive generic medication, and
pharmacists are likely to fill a prescription the way it was written.

Question 1. B: Your definition of the market is very limited -- you
use only the market for the specific generic chemical entity. Yet
each of the products you cite competes in a much broader market. For
example, Darvon is not the only nonnarcotic, noninjectable analgesic
painkiller. If one examines this market, Darvon compounds share is
only 9%. Doesn't this figure more truly reflect the competitive
situation in the market?

Response 1. B: The relevant market at issue is not painkillers but
particular drugs. The reason is that while a doctor may be able to

choose from among a variety of drugs in deciding on the best therapy
for his/her patient, the patient has no choice as to the generic
chemical entity s/he receives when s/he has the prescription filled.
If the doctor prescribes Librium, the patient can only get chlordiaze-
poxide. The manufacturer can vary but not the chemical. The relevant
guestion, then, from the patient's standpoint is how to get chlor-
diazepoxide most cheaply.

It would be nice if doctors also considered price and, for
example, prescribed chlordiazepoxide instead of Valium (diazepam) -~
the latter being unavailable generically. These two drugs have
many of the same indications. This is a separate problem involving
an attempt to make doctors more aware of the economic-costs of their

decisions.
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Incidentally, Darvon is not a non-narcotic drug as stated in
the question. It is related to methadone and is definitely a
narcotic, being included in the International Single Convention for
Narcotics and scheduled under the Controlled Substances Act in the
U.S. as a narcotic.

Question 2. A: You suggest that the rights of the trademark be
eliminated when a drug product comes off patent. Are you suggesting
that we eliminate the rights of trademark in all industries or just
in pharmaceuticals?

Response 2. A: No. The role of the trade name in the drug industry
different from that in any other industry. There is no question about
what a Ford "Escort”, a Dodge "Omni" or a Chevrolet "Chevette" is.
Their relative qualities and characteristics can usually be determined
by the consumer before purchase. Not so with drugs! The drug has

to be consumed first and then the effect--in many cases subjective--
may not be attributable to the drug at all. Neither the physician

nor the patient is in a position to test the relative merits of the
different versions of the same chemical compound or of different
chemicals that purportedly perform the same function.

In addition, the large number of trade names for the same drug
is confusing for doctors as well as patients. Thalidomide, for example,
was sold alone or in combination under at least 50 or more different
names.l When the rumor was spread throughout the world about the
dangers of this drug, there was no reason to suspect that Contergan,
Distaval, Kevadon, Slip, Sedalis, etc. were really thalidomide. One
drug with one name would improve medical practice considerably, ac-
cording to Dr. John Adriani, an eminent medical educator and former
chairman of the AMA's former Council on Drugs.

Question 2. B: The basic function of a trademark is to indicate the
origin or manufacturer of a product. Are you suggesting that consumers
should be deprived of this information?

Response 2. B: Not at all. A better form of identification is by
actually using the name of the manufacturer or distributor on the
container that is sold to the patient by the druggist. If desired,

some sort of identifying mark could be placed on each pill, although
it seems that the manufacturer's name on the container would be enough.

In addition, the doctor can identify a particular product by
writing the name of the drug plus the name of the manufacturer or dis-
tributor on the prescription. For example, tetracycline--Squibb, or
tetracycline--Lederle.

The trade name does not identify the manufacturer or distributor.
There are very few patients--or doctors, for that matter--who are
aware that Sumycin is a product of Squibb, or Inderal is marketed by
Ayerst, or Ilotycin is a product of Dista ( a division of Lilly).

Wouldn't it be easier to use the manufacturer's or distributor's
actual name-~if identification of source is the real purpose?

Question 3: You claim that the pharmaceutical industry is highly
profitable compared to other industries. Are you aware of the FTC
1978 Office of Policy Planning report which states the following
about the pharmaceutical industry:

While past performance as reflected in profitability
compares favorably with other industries, recent trends
cast doubt on whether such performance can be expected
in the future.

1 Competitive Problems in the Drug Industry Hearings before the
Monopoly Subcommittee, U.S. Senate Small Business Committee,
Part 4, pp. 1497 ff., 1523.

2 Competitive Problems, note 1 above, Part 12, p. 5087 ff.
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Doesn't th%s indicate we may need to increase the incentive for
pharmaceutical R & D?

Response 3: Yes, we are aware of this report and the statement you
quote. The same report, however, states that:

The average rate of return on shareholders' investment
during 1970~77 was 18.3% for the drug industry, compared
with 12.2% for all manufacturing. . . . If the rate of
return is adjusted to reflect capitalization of R & D,
the return is lower but still is about six percent above
other industries. {page 25)

Footnote 62 (page 25) of the same report states that:

But profits vary significantly from firm to firm among
major firms, with some firms' earnings representing more
than 25% of stockholder equity.

The report you referred to is dated 1978. Since that time,
profits have increased from 18.3% in 1977 (quoted in the report)
to 20.4% for 1978,3 20.8% in 1979,4 and 20.1% in 1980.5

The "recent trends" which the FTC staff referred to were ap-
parently reversed. There is no indication that the prosperity of
the drug industry is in danger. This conclusion would be reinforced
if the drug industry were to improve the gquality of its research.

The best way to increase incentives for pharmaceutical research--
or any other type of research--is competition. But do we really need
more research at present? The results of drug industry research are
the best indicator of the gquality of research, and the figures given
by the FDA tell an interesting story: during the almost six-year
period from January 1, 1974 through September 30, 1979, only 3 or 4
drugs approved for marketing per year were considered "Important
Therapeutic Gains," which amounts to 15.2% of the new molecular en-
tities. If we were to add to this category new salts, new formulations,
and duplicate drugs, we find that over 80 percent of the drugs ap-
proved for marketing during this six-year period contributed "Little
or No Therapeutic Gain" to our health needs.

Of those drugs which were in the clinical stage during that
period, the record shows that 785 drugs were new molecular entities,
of which only 22, that is 2.8%, were considered important. If all
categories are included, only 2% are considered important, 8.58% were
considered as contributing modest therapeutic gain, and 87.9% offered
little or no therapeutic gain.

There is no reason to believe that increasing R & D will neces-
sarily produce a larger number of important drugs. On the basis of
what we see today, more R & D could well mean more unimaginative,
second-rate and unnecessary drugs with more confusion for doctors
and patients, and a waste of scarce resources. As the respected
pharmacologist Dr. Walter Modell stated:

We must add only those new drugs that really add something
more than their mere presence... . . Yet, our present trend
of increasing the number of drugs without adding real thera-
peutic gqualities tends to dilute experience to a low and
sometimes hazardous level, and makes substantial and unbiased

3 Business Week, "Corporate Scoreboard", March 19, 1979.

4 Op. Cit., March 17, 1980.

s Op. Cit., March 16, 1981.

6 FDA: New Drug Evaluation Project--Briefing Book, October, 1979

Chapter IV Tables.



152

knowledge through teaching and reading even more difficult
to acquire.

Question 4: You cite figures showing the price difference between
the brand.name drug and the lowest priced generic. VYet the price of
the generic substitutes for a particular drug may vary widely. For
example, the generic substitutes for Gantrisin range in price from
$14:95 to $30.97. This range of figures suggests that the overall
savings to consumers from generics for Gantrisin may be substantially
less than we would assume if we looked only at the prices in your
table. Do you have data to show how much of the market this lowest
priced generic actually occupies?

Response 4: The table submitted with our statement of April 30, 1981
compares the wholesale trade name price with the lowest generic version.
One example is sulfisoxazole, sold under its trade name Gantrisin

for $52.78 per 1000 500 mg. tablets compared with the generic version
which can be secured as inexpensively as $14.95.

. The least expensive price of $14.95 shows that this drug is
available at this price. Since the generic firm is making a reasonable -
profit selling it at this price, it also shows the tremendous mark-up
added on by Roche to the actual cost of production.

The public is obviously not receiving the full benefit of lower
generic prices because of the very large share of the market still
ma%ntained by the trade name drug many years after the patent expired.
Th1§ is one of the points we made in our presentation before the
Juciciary Committee. We are, therefore, urging that a provision be added
to 8255 to limit exclusive use of trade name to the life of a drug
patent.

Question 5: Someone who invents an energy-saving carburetor or a .
better mouse trap enjoys almost 17 years of exclusive marketing rights.
Yet the company that invents a life saving hypertension drug gets

less than 10 years of market exclusivity. Why should the inventor

of the life saving drug have such a reduced effective patent life?

Isn't this the kind of innovation we should try to encourage the most?

Response 5: The assumption that all patents give 17 years of market-
ing monopoly to the patent holder is not correct. For many new pro-
ducts, plants or buildings have to be erected, capital equipment may
have to be designed, ordered and manufactured, markets have to be de-
veloped. In many cases, it takes time to raise capital, etc.

Evidence has been presented that a marketing monopoly in many
cases has been maintained long after a drug patent has expired, and
it is fair to say that trade name drug manufacturers have had an ad-
vantage in this area over practically all other areas of economic

activity.

It is ridiculous to think that a trade name will play as impor-
tant a role in marketing an energy-saving carburetor or a mouse trap,
the examples you cite.

Question 6: In.your discussion of industry competition, you note

that "with respect" to drug marketing, it is the small companies that
suffer from the monopoly power of the larger, trade-name companies

and hurt the small generic companies.” It seems to me that we are

now seeing a burgeoning of small, innovative entrepreneurial com- .
panies in bio-technology. Isn't it important to encourage these small,
innovative companies? Won't extending the period of patent protection
stimulate the growth of these companies? Where do you think they are
going to get the funds to undertake the massive research and develop-

7 Drug Industry Antitrust Act--Hearings before the Subcommittee
on Antitrust and Monopoly of the U.S. Senate Judiciary Committee,
July 20, 1961, p. 320.
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ment and cgpital construction and manufacturing which will be required
for phexr industrial development if they do not have patent protection
and if their products are subject to compulsory license?

Response 6: With respect to compulsory licensing, it should be noted
that most of the significant drugs coming on the world market are
invented in the U.K., France, and Germany. These countries have
compulsory licensing systems as described in our statement. In fact,
for the years 1919-1949 England did not grant product patents on drugs
and the evidence provided by the 1961 Report of the Committee on
Judiciary of the U.S. Senate states that: "Drugs discovered in foreign
countries without product patents outnumber those discovered in coun-
tries with such protection in the order of 10 to 1."8 The inevitable
conclusion 1is that neither compulsory licensing nor even the absence
of drug product patents has deterred the invention of important

drugs.

The rest of the questions (in question 6) are really assumptions
phrased like questions but which have no evidence to support them.

There is no evidence that extending the period of patent pro-
tection will stimulate the growth of the companies.

Patent protection is not a sine qua non for raising capital or
taking risks. In most areas of our economy, patents play a minor or
no role. Department stores with large investments open up in new
areas without protection. Food, automobiles, clothing--large areas
of our economy don't need a monopoly period.

We believe that the desire for monopoly protection and the re-
luctance to compete as manifested by these stated assumptions reveal
the serious problems in our society today, such as a lack of dynamism,
decline in growth and the rate of productivity increase.

Question 7: I understand Canada now has a compulsory licensing system
for drugs of the type you propose here and that no Canadian-based
company is doing basic research on drugs. Doesn't the prospect of

a similar result in the United States concern you? (Note, only the
Canadian government-owned Connaught Laboratories and branches of some
U.S. firms do any research in Canada.)

Response 7: If, as you say, "no Canadian-based company is doing basic
research on drugs," it is no different from the United States. The
amount of basic research done by the U.S. drug firms is so small as

to be negligible. Practically all drug industry research can be con-
sidered product development. Basic research in this country is con-
ducted or financed largely by the United States Government and univer-
sities. As Dr. William Wardell stated: "When you look at the stock
of basic biomedical research, a very large proportion of the world's
resources in knowledge actually comes from the National Institutes of
Health here and it's made freely available to all countries of the
world,"? and that any division of NIH is coming out with enormous
discoveries.l0 Drug companies all over the world, then, use this
knowledge to produce drugs.

The obvious purpose of this question is to try to connect causally
Canada's lack of drug development with the presence of a compu%so;y‘
licensing system. Now, it is a fact that most of the really signifi-

8 Administered Prices--Drugs, Report of the Committee on the Judi-
ciary, U.S. Senate Subcormittee on Antitrust & Monopoly, 1961,
p. 119.

9 The Food & Drug Administration's Process for Approving New

Drugs--Hearing before the Subcommittee on Science, Research
and Technology, June 19, 1979, p. 84.

10 Ibid.
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cant drugs on the world market were invented in the U.K., France
and Germany, and these countries have compulsory licensing provisions.
Can these facts in these countries be causally connected?

There is no reason to believe that there is any connection in
Canada, the U.K., or any other country--nor would there be in the
U.S.

Senator MaTHIAS. Our final panel for the day is Mr. Thomas D.
Kiley, vice president and general counsel of Genentech, and Dr.
Henry Grabowski, Department of Economics at Duke University.

Your entire prepared statements will be made a part of the
hearing record, and you may proceed.

STATEMENT OF DR. HENRY GRABOWSKI, PROFESSOR OF ECO-
NOMICS, DUKE UNIVERSITY, AND THOMAS D. KILEY, VICE
PRESIDENT AND GENERAL COUNSEL, GENENTECH, INC.

Dr. GraBowski. Thank you, Mr. Chairman.

My name is Henry Grabowski, and I am professor of economics
at Duke University.

Due to the lateness of the hour, I am going to summarize my
written testimony.

Most of my testimony is addressed to the question of what evi-
dence exists from the research of economists that patent restora-
tion will lead to increased R. & D. investments and to increased
innovation in the form of new drug therapies.

I believe there is considerable evidence in this regard.

First, if you take a theoretical perspective, the proposed patent
restoration legislation under discussion here should operate to in-
crease the expected returns from new drug innovation and also
should provide firms that are successful in introducing major new
products with added cash flows to finance research activities.

Both of these effects should stimulate greater R. & D. invest-
ments.

One of the studies which is discussed in my written testimony
and which I have attached as appendix A-3 to my testimony,
involves the statistical analysis of the factors that influence
firm R. & D. investment decisions in the pharmaceutical industry.

This is a study performed by John Vernon, a colleague at Duke,
and myself under an NSF grant.

_Our study of the determinants of R. & D. expenditures indicates
firm outlays on R. & D. are sensitive to both expected returns and
the availability of internal funds.

In particular, we find that firms do respond to higher or lower
returns from R. & D. in the expected way, but the adjustment
process is a gradual one. Our results further indicate a statistically
significant relationship between firm R. & D. outlays and the avail-
ability of internally generated funds.

For the firms in our sample, and this was a sample of 10 large
research-intensive drug firms, a $1 million increase in cash flow
was associated on average with a quarter-million-dollar increase in
R. & D. expenditures. This relation was quite robust over the 12-
year period that we analyzed. That was the period 1963 to 1975.

This is essentially evidence that is based on a backward histori-
cal look at the behavior of the industry.
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I think if you take a more future-oriented perspective, there are
strong reasons to expect that patent protection will become an
increasingly important incentive for R. & D. investment activity in
this industry.

The emerging environment for research-oriented firms combines
higher R. & D. costs, longer development times, and increased
generic competition after patents expire. The latter phenomenon is
occurring as a result of a growth of State substitution laws and the
Government’s maximum allowable cost program.

The expected marketing environment of 8 to 10 years from now
when patent restoration would first become commercially oper-
able—that is, the late 1980’s and the early 1990’s—is likely to be a
quite different environment from the present one. We have already
begun to see marked increases in the extent of generic competition
occurring through the substitution laws in particular States, in
comparison with only a few years ago.

One of the articles I have appended, as appendix A-1, involved a
supplementary study for the FTC’'s model drug-product-selection
law project which documents some of the data with regard to
substitution that is occurring presently.

Finally, another study which I think provides insights into the
expected effect of patent restoration on R. & D. incentives involves
the sensitivity analysis of the profitability of 37 U.S.-discovered
new drugs introduced between 1970 and 1976. This is an NSF-
supported study just completed by John Vernon and me and is
attached as appendix 4-2 to my statement.

For each of the 37 new introductions during this period, we
calculated a profitability index which is defined as the ratio of the
present value of the projected revenues to the present value of
R. & D. costs. Current and historical data in revenues were used to
extrapolate to future periods, using a number of assumptions dis-
cussed in our paper.

A major finding of this analysis is that if the real interest rate is
10 percent, the product life must be 19 years for this sample of 37
drugs before the mean profitability index reaches one in value.
Stated another way, it takes 19 years for firms to cover average
R. & D. costs and earn a 10 percent real rate of return on their
invested capital. At an 8percent real rate of return, the required
product life must be 12 years in value.

Another major finding of our analysis is that the rate of return
distribution for drug therapies is highly skewed. We found that
even if one assumes a 20-year lifetime for all the 37 drug introduc-
tions, only 13, or roughly one-third, had a profitability index of one
or more in value.

This indicates that the majority of the new introductions do not
cover the present value of their R. & D. investment costs when one
allows for both discovery costs as well as a large attrition rate on
new product candidates or “dry holes.”

In effect, firms are dependent on a relatively few big winners to
cover their full costs and generate the required return on their
R. & D. investment portfolio.

I think these results underscore the importance of patent resto-
ration and the competitive environment that is likely to hold in the
final two decades of this century.

81-860 O—81—-11
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The research-intensive firms are increasingly dependent on a
relatively small number of major new drugs—those capable of
winning relatively large market shares here and abroad to finance
and provide the returns on their overall portfolio of R. & D. invest-
ment projects.

These major products, however, also provide the most attractive
markets for generic producers. The degree of competition provided
by these latter firms is bound to substantially increase in the new
market environment characterized by drug substitution laws and
the MAC program.

I think that covers the main points in my written testimony.

I would just like to append a few remarks about the chart
prepared by Mr. Haddad because I think it illustrates some of the
points made here.

If you look at this chart, and you consider just the drugs that
were introduced in the decade since 1971, the average patent life
for those five drugs—and there are only five of them, and at least
one of them was a foreign-licensed drug—was 13 years in length.
The 16-year average for the full sample comes primarily from
drugs that were introduced in the sixties and even earlier.

The second point which I think is particularly interesting is that
the patents on 8 of these 13 drugs will expire within the next 4
years. That is, 8 of the 13 major drugs will have patent expirations
before 1985.

If one aggregates the current sales, for these eight drugs, this
comes to $900 million.

Traditionally, the drug firms have financed their research
through cash flow, and you can see that there is a very large
amount of cash flow associated with drug products that will be
coming off patent in the near future.

I think this points up the importance of patents in a situation in
which the market environment is rapidly changing and the signifi-
cant role that patent restoration will play in the future.

Thank you.

Senator MaTHiAs. Thank you, Dr. Grabowski.

Mr. Kiley?

Mr. KiLey. Thank you, Mr. Chairman.

My name is Tom Kiley. I am vice president and general counsel
of Genentech.

Our company is just barely 5 years old, and yet already three
products of our research are undergoing the clinical testing that is
required before marketing approval can be given: human insulin,
human growth hormone, and interferon, all made by genetically
engineered microorganisms.

We are here today to emphasize the importance of patents and
the importance of a strengthened patent incentive to the small
high-technology company.

Under the umbrella of a patent, when a small company can
compete on the strength of its innovative capabilities with larger,
older, and more entrenched concerns, then we think that the
patent system operates to best purpose as an essentlally procom-
petitive mechanism.

I am no graybeard of the pharmaceutical industry, nor an expert
in it, but I do know something about innovation.



157

For 16 years, my experience has had to do with patents, as an
examiner of patents, then in a large multinational concern, for 10
years in the patent trial courts, and finally in the small company
context of a startup concern.

Nothing in my experience has been more instructive as to the
vital role that patents play in this society than the opportunity I
have had to look at the world from the vantage point of the small
concern.

Although surrounded by trees that cast great shade, we aim to
find our place in the Sun. We think that continued availability of
meaningful patent protection will help us to do it.

We strongly endorse the legislation before the committee.

Our thesis is straightforward. Innovation is important. It arises
most frequently in the small company context of the entrepreneur-
ial company.

The legislation before this committee will make patent protec-
tion more meaningful. More meaningful patent protection will
permit small companies like ours to flourish and grow.

Conditions that encourage the growth of small, high-technology,
innovation-oriented companies will encourage investment in them
and, therefore, investment in innovation.

I think that the formation of small innovation-intensive compa-
nies can only enhance competition, both by the downward pressure
that the new products of innovation exert on older products with
which they compete and by the creation of conditions that over-
come barriers to entry and let small companies enter in and com-
pete in industries that have grown concentrated in the past.

The genius of the legislation before this committee immediately
follows from those precepts—and I think from the commonsense
notion that what Government gives with its left hand it ought not
to take away with its right.

What does the small company need? The small startup company
needs capital. It is not ordinarily available from banks. It has to be
gotten from the investors and the risk takers.

But the risk that one must take if the product of the innovation
he funds becomes too soon available to others who need not carry
the same research and development costs is a risk too dear or too
great to be borne.

After all, what farmer will invest in seed if the law permits
others to take his crops.

So patents are important to the attraction of venture capital.
The availability of meaningful patents are part of a young compa-
ny’s survival kit. This is especially so where the products of its
innovation are subject, as are ours, to long periods of regulatory
review before dollars can be gotten from first sales.

We have been in business for 5 years now and have yet to sell an
ounce of end product to a user of that product.

During these dry years, the money we raise to sustain ourselves
and our life-giving research comes from capital that is attracted by
the availability of patent protection and from the opportunity we
have to license a portion of our technology to others to raise
revenues to meet interim cash needs. Both of those sources of
capital are influenced, I think, by perceptions of the ultimate value
of the patents that may come to us.



158

To the extent the protection of patent is made more meaningful,
our ability to raise money in these several ways is enhanced.

I have indicated my belief that I think the availability of mean-
ingful patent protection will enhance competition. Certainly it does
so when the new products of innovation exert, as they do if they
are better, downward pressure on the price of the competing but
older products that they meet in the marketplace.

Competition is also greatly influenced by the number of compa-
nies competing within a particular marketplace.

Since 1962, many studies have shown that the number of new
entrants has markedly declined in the pharmaceutical industry.
The number of companies in that industry has grown smaller.

Yet what is beginning to be known as the biotechnology revolu-
tion has created a spate of new companies that need patents and
the protection they offer if they are to sustain themselves and
enhance competition in the pharmaceutical and related fields.

I have one final observation, Mr. Chairman, that springs in part
from perhaps the special nature of biotechnology, although I think
it has a much larger reach. :

The most meaningful products arising from our technology in its
early days have not been new but rather old products. .

Yet the innovation that we have inspired, and others like us, is
very, very significant. Until Genentech could provide large quanti-
ties of human insulin from genetically engineered microorganisms,
that material was never before available in quantities sufficient for
the treatment of diabetics.

Until the organisms we produced could create large quantities of
human growth hormone, that substance was never before available
in anywhere near the quantities needed for the treatment of dwarf
children.

Until genetically engineered microorganisms arising from our
innovation created copious quantities of interferon, that was not
available in the quantitites that might be required for the treat-
ment of cancer patients.

The bill before this committee makes no provision for the exten-
sion of patents on new and patentable methods that are used for
the first time to make available meaningful quantities of old and,
therefore, unpatentable products.

I think we ought to encourage innovation in new and more
economic ways of making valuable things to the same extent we
encourage innovation in the creation of new things.

I think this can be solved by a minor clarifying amendment. I
would be happy to work with the committee staff in devising
appropriate language.

Following the conclusion of my remarks, which I assure the
chairman is imminent, I would invite questions relating to, among
other things, Mr. Larsen’s concern over the parlaying of patents.

Thank you, Mr. Chairman.

Senator Matsias. Thank you, Mr. Kiley.

I hope that what you referred to as the dry years will turn out to
be the seminal years.

Mr. KiLEy. A consummation devoutly to be wished, sir.

Senator MATHIAS. Just as a matter of personal curiosity, is there
a market price of interferon yet?
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Mr. KiLey. No, because no market exists for interferon. It won't
until—

COST OF INTERFERON

Senator MaTHias. What is the cost of production of a given unit
of interferon?

Mr. KiLey. That also remains to be seen, although I can assure
you that it will be several orders of magnitude less than the cost of
production that has existed in the past.

Senator MaTHias. I would certainly hope so.

Mr. KiLey. I have heard the number $5 billion per pound, or
perhaps that was per gram, for interferon gotten in the old way.

It will be affordable; I will assure the chairman of that.

Senator MarTHias. I have heard estimates like $500,000 an ounce,
so that is not too far off the order of magnitude of your figure.

Mr. KiLey. One of the marvelous things about the drug is that it
appears to exhibit activity in millionths of a gram.

Senator MaTHI1AS. As I remarked earlier, I am involved with the
Office of Technology Assessment here on Capital Hill. OTA has
just advised us that the genetics industry is going to create, in
their judgment, major changes in the drug, chemical, and food
industries. And over the next 20 years, they may be responsible for
producing $14 to $15 billion of goods and creating somewhere be-
tween 30,000 and 70,000 new jobs. That is a substantial contribu-
tion to economic growth in this country.

How important are patent rights to new companies, particularly
small new companies, in the seminal period in which you find
yourself?

Mr. KiLgy. I think they are indispensable, Mr. Chairman.

At a time when we are spending virtually 100 percent of our
outlay on research and development and selling nothing, we must
look forward to a future in which we can recoup that investment in
research and development, and earn the money we need to spend
in other ways so that our company can attain its full maturity and
compete with the larger factors in the pharmaceutical and other
industries.

There is little incentive for planting wheat if the other fellow
can harvest your field. If we get to eat some of our product for a
time, I think we will be encouraged to continue our investment.

I think that where the product of our research, once laid open to
the world and once described to the world, can be readily duplicat-
ed, then patents are essential; because we give the gift of knowl-
edge and in return require the gift of limited exclusivity so that
our company can sustain itself.

I think that will prove true throughout our young industry.

Senator MATHIAS. Let me turn to Dr. Grabowski.

You have been willing to take on some of the views your pred-
ecessors expressed here today.

There have been differing views as to the patent life lost due to
regulation and due to the cost of developing new drugs. Can you
shed any light on why we are getting this wide range of estimates
from different witnesses? Have you looked at the same data and
come to any conclusions that would reconcile the variations?
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" Dr. GRaBowskKI. I think one basic factor is the sample one looks
at. The chart prepared by Mr. Haddad has as its sample the top 13
drugs ranked by sales in the United States.

As I mentioned earlier, eight of those drugs are drugs that were
introduced first in the sixties which are going to be coming off
patent within the next 5 years and correspondingly have on the
average a longer life.

What we have is a trend over time.

If instead one looks at the sample of all new drug introductions
over the last 3 years, one has an average effective patent life of a
little less than 10 years. I think that data is readily confirmable.

Within similar samples, there is also sometimes a question of
more than one patent. This can get into fairly complicated issues
concerning which patent is the key one. But I don’t think that is
the typical case. In principle, the firm may be able to maintain
generic competitors off the market through processed use, and
product patents. In most cases, however, I think the product patent
is governing.

Mr. KiLey. I would like to make one observation with regard to
the multiple patent question.

We ought not to lose sight of the fact that when the first patent
given expires, the competitor is free to practice the invention em-
braced by that patent. It is only the later, second generation prod-
uct of the innovator’s efforts that is still denied him for a term.

On the method of use question, the chemical DDT was an old
compound whose patent had expired long before it was recognized
by another inventor that DDT could kill the anopheles mosquito
that gave rise to the scourge of malaria.

A new method of use patent issued for that.

Now would we wish to deny the reward of patent and, therefore,
disincent workers from discovering that an old chemical compound
could be used to so good a purpose?

In the interferon case——

Senator MaTHIAS. That would be a rediscovery patent.

Mr. KiLEY. It was a discovery of a new use for an old compound
that theretofore had only a middling use of little significance to
society. So I think the second innovator made the greatest contri-
bution.

I think we want to accent those great contributions.

Senator MATHIAS. It would sort of be on the Columbus theory—
that the Vikings may have discovered America first but Columbus
got the credit.

Mr. KiLey. I happen to believe the Irish discovered America.
[Laughter.]

Or at least the best part of it.

Senator MaTHIAS. Gentlemen, we thank you both very much for
being here.

I think it is an interesting addition, without which this hearing
would not have been complete.

We are very grateful for it.

I have been asked by the Senator from Delaware, Senator Biden,
a member of this committee, to add his name as a cosponsor of
S. 255. That brings the total to 13 out of the 18 members of this
committee as cosponsors.
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To those of you who have suggested changes in the bill and those
of you who are critical of it in its present form, I want to say that
we are still anxious to have your continued views and your contin-
ued cooperation in trying to perfect the legislation.

At this point I want to put in the record statements by Senator
Simpson and by Senator East, both members of this committee.
ChT}}e committee will stand adjourned, subject to the call of the

air.
ereupon, at 1:05 p.m., the hearing adjourned, subject to the
call of the Chair.]

[Prepared statements by Professor Grabowski, Mr. Kiley, Sena-
tors Simpson and East follow:]
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PREPARED STATEMENT OF HENRY GRABOWSKI

PROFESSOR OF ECONOMICS, DUKE UNIVERSITY

SUTLARY

Reent ecconomic anslyses of the pharmaceutical industry are broadly
supportive of the concept of patent restoration as proposed under S255. Patent
proiection in this industry now averages less than 10 years in length and has
been decliniag over tiwme. This decline has not been the result of conscious
policy decisions, but rather has been the indirect result of longer clinical
development and longer regulatory appreval times. Given the significant
costs and risks of R and D activity in pharmaccuricals, and the potential for
significant social benefits from the d}scovcry and development of new drug
therapices, shorter patent protection terms-[or pharmaceuticals would not
appear to be in the public interest.

There are strong reasons to expect that patent protcciion will become
an increasingly important incentive for R and D investment activity over
future periods. The emerging environment for research oriented firms combines
higher R and D costs, longer development times, and increased generic competi-
tion after patents expire. The latter phenomena is occurring as a result of
the growth of the state substitution laws and the government's Maximum
Allowable Cost Program. In a sensitivity analysis of the mean profitability
of new drugs inntroduced in the period 1970-1976, performed by John Vernon and
wyself, we found an average product life of 12 to 19 years is now needed by firms to
cover R and D costs and provide a real rate of return on investment of 8 to
10 percent. Average effective patent life is thercfeore currently considerably
less than average product life necessary for profitable operatica. 1In the
emerging environment of increased ;ompetition froom generic products after patent
expiration, the length of patent protection will necessarily become an increasingly
critical factor underlying the willingness and ability of research oriented fircs
to undertake long term R and D activity of & risky and costly nature.

Thank you Scnator Mathias, and other niembers éf the Committee, for invic-
ing we to speak on S. 255.

I would like to direct my comments specifically to the expected effects
of patent restoration on thc incentives for R and D and innovation in the

pharmaceutical industry. Over the past six years my colleague, John Vernon,
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and 1 have been studying various aspects of the drug irnovational process

under grants from the National Sclence Foundation. In addition, cthree years
ago, we prepared for the staff of the Federal Trade Comnission an analysis of
the effects on the returns to drug R and D of increasing écncric substitution in
,an environment of shortened patent lives. This analysis was commissioned as
part of the FTC's mpdel drug product selcction law project and an expanded
version of our study for the FTC subsequently has been published in the journal

Lav _and Contemporarv Problems (sec Al)*. During the academic ycar 1979-80, 1

lwas also on leave from Duke University to the Health Care Financing Administration
wherce onc of my principal tasks involved a study of competition in the pharma-~
;eutical industry.

Based on my own analysis of the pharmaceutical industry and those of other
researchers, I believe there is a strong case at the present time for patent
restoration as called for in $255.

There is currently considerable excitement aboutr the scientific possibilities
for significant new drug therapies based on rmany important advances in basic science in
recent years. At the sane time, however, the drug innovational process has been
subject to several adverse economic trends over recent years. These adverse
trends raise uncertainties and doubts about whether recent advances in basic
science will be translated into new therapics as rapidly as good science
permits. .

From an cconomic standpoint, the process of discovering and developing
new drugs has become a long and costly business investment subject to high
levels of uncertainty. Over the past two decades, R and D costs per new drug
introduction have accelerated much faster than the rate of inflation. Economic
analyses indicate that the present value of R and D costs for producing a new drug
introduction is now over 70 million dollars (more than an order of magnitude
increase since the early Sixties) (Al). The process usually takes over 10 years
from initial synthesis to actual commercial introduction. ‘Furthermore, many
premising drug candidates fall by the wayside during the R and D process. More

than 90 percent of the drugs tested clinically in man fail to be commercially

introduced (A2). Several academic studies have found the more stringent regulatory

*Peferences cited in this paper are froa items contained or listed in Appendices
Al-A4 which provide reprints and drafts of praviously completed papers bearing

on this issuec.
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climate for new pharmaceuticals which has evolved during the past two decades
to be a major factor driving up the cost and development times for new drugs
and in lowering R and D productivity in this industry. (Al, A2).

Longer development and regulatory approval times also have meant shorter
real terms of patent exclusivity on new pharmaceuticals. Average patent life
for the new drug therapies introduced during the past thrce years have been
under 10 years in length. Furthermore, at both the federal and state levels,
governuent officials have been enacting various progfams designed to promote
the use of generic drugs after patents expire and initative drugs come on the
market. These include the Maximum Allowable Cost program for Medicaid and
Medicare reimburserients and the various state drug substitution laws. (Al).

Although all of these policy efforts may be characterized as well inten-

tioned and addressed to valid social goals, taken in combination, they have

the effect of adversely affecting the Incentives and capabilities of many
firms to invest in pharmaceutical R and D. The collective signals sent to

the innovative firm by various government agencies cannot have been very
encouraging in recent years. The uncertainties arising from increased
regulation, shorter patent lives, and the various government programs to
encourage generic competition add significantly to the tecbnical uncertainties
surrounding long term R and D investment projects.

In an economy characterized by deouble digit inflation ;nd scarce capital
funds, these costly R and D investments are becoming increasingly difficult for
many firms to sustain. My own research shows there are now substantially fewer
domestic independent industrial sources of pharmaceutical innovation than was the
case earlier in the past World War II period (A2). Smaller U.S. firms in parti-.
cular have dropped out of the business of discovering and developing new drugs.
These activities have become increasingly concentrated in the larger U.S. and
foreign multinational firms. Even the latter firms have increased their degree
of diversification across other industrial fields in recent years. (A2, A3)

The proposeﬁ patent restoration legislation under discussion here should
operate to increase the expected returns from new drug innovation and also
provide firms that are successful in introducing major new products with adde§
cash flows to finance future research activities.

In order to gain some insights into whether patent restoration would have
a significant quantitative effect on the expected returns from pharmaceutical

R and D, my colleague John Vernon and 1 have recently performed a sensitivity analysis
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bearing on this issue. 1In particular we examined the relation betwecn drug
profitability and product life for the 37 U.S. discovered new drugs introduced
during the perfod 1970-76. For each of these 37 new drug introductions, we
calculated 2 profitability index which is defined as the ratio of the

present value of projected revenues to the present value of R and D costs.
Current and historical data on costs and revcnues were used to extropolate

to future periodsusing a number of assumptions discussed in our draft paper.{(A4)
I would like' to briefly highlight here some of our main results.

A major finding of our amalysis is that if the real interest ;ate is 10X,
the product life must be 19 years for our sample of 37 drugs before the mean
profitability index reaches one in value. Stated another way, it takes 19
years for firms to cover average R and D costs and earn a 10X real rate of
return on their invested capital. At an 8% real rate of return, product life
muet be 12 years in value. These results are displayed graphically in
Figure 1 of ‘the paper attached as Appendix A4.

Economic analysis indicates that historically, investors have received
a rate of retu;n of approximately 9 percent for investment in a general
portfolio of stocks on the New York stock exchange. Given that investments
in pharmaceutical R and D appear more, or at least as risky as, a general
portfolio of common stocks, a real rate of return in the range of 8 to 10
percent would appear warranted here to sustain long term reinvestment of cash
flows in drug R and D activity. X

Another cajor finding of our analysis is that the rate of return discri-
bution for new drug therapies is highly skewed in character. We found that

even if one assumes a 20 year lifetime for all of the 37 new drug introductions

in our sample,only 13, or roughly 35 percent, had a profitability index of
1 or more in value. This indicates that the majority of the new drug intro-
ductions do not cover their full R and D investment costs (i.e. when allowing
for both discovery costs as well as the large attrition rate on new product
candidates or "dry holes"). 1In effect, firms are dependent on a relatively
few "big winners" to cover their full costs and generate the required return
on their R and D investment portfolio.
This last point is reinforced by a forthcoming analysis performed
by Professor Lacy Thomas of the University of Illinois. His analysis shows
there is a significant concentration of pharmaceutical revenues in a small number

of products for cost of the major U.S. firms. In particular he found the
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leading three products currently account for a large fraction of sales (frequently
over 50 percent) for several of the major firms in the industry. .

These results underscore the importance of patent restoration in the
competitive environmment that is likely to hold over the final two decades of
this century. The research intensive firms are increasingly dependent on a
relatively small number of major new drugs, those capable of winning relatively
large market shares, here and abroad, to finance and provide the returns on
their overall portfolio of R and D investment projects. These major products
however, also provide the most attractive markets for generic follow-on producers.
The degree of competition provided by these latter firms is bound to substan-
gially increase in the new marketing environment:cha;acterized by drug
substitution laws and the MAC program (Al). 1f patent terms are insufficient
to provide significant premia on these research winners, there will in
turn be insufficient investment funds forthcoming to exploit all the scientific
opportunities for developing socially beneficial new drugs.

1n another recently completed paper, we have analyzeé the determinants
of pharmaceutical R and D investment expenditures (A3). Our statistical
analysis indicates that firms do respond to higher or lower returns from R
and D in the expected manner but the adjustment process is a gradual one. Our
results also indicate a statistically significant positive relation betwecen firm R and
D outlays and the availability of internally generated investment funds: For
the firms in our sample, a 1 million dollar increase in cash flow was
associated on average with a ﬁuartar million dollar increase in R and D
expenditures. This relation was quite robust over the 12 year period (1963-
1975) analyzed by our study. Our study of the determinants of R and D expen-
ditures in pharmaceuticals therefore indicates firm outlays are sensitive to
both expected returns and the availability of intarnally generated funds.

Since restoration of patent life increases the expected returns from new
drug innovation and also provides firms that are successful in new product
introduction with increased profits and cash flow, it should lecad to a significant
increase in R and D invastménts on both these grounds.

The effect of patent restoration on the character of R and D investment
and firm research strategies is more difficult to predict. However, patent
restoration can be expected to increase R and D on "breakthrough' type drugs
to the extent that these drugs are subject to above average riskiness and also

to the extent they have longer product lives before they are made obsolescent
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by competitors®' new products. If a drug has a relatively short product life
before being made obsolete by rival introductions, it'uill essentially be
unaffected by patent restoration. Patent restoration will provide maximal
incentives for drugs expected to have a high degree of "durability"” over tize
and many breakthrough drugs appear to fit into this category.

As a {inal point, it should be obscrved that patent restoration, while
providing a'significant positive incentive for new drug investment outlays,
will not be a perfect substitute or offset (at least on a one for one basis)
for time and resources used up in the regulatory process. Patent restoration
influences only the latter years of product life. Many products will be
supplanted by rival firm introductions before the periud of patent restoration
comes into play. Furthermore, the value in economic terms of time added on
to the end of the patent period will be worth ruch less than time restored
at the front end of product life (through for example, reduced regulatory
approval time). This is because of the time value of money. (A4)

In our sensitivity analysis, for example, we fo;nd that a 1 and 1/2 year
reduction in the time it takes for a new drug application to be approved would
reduce the time it takes for a drug company to recoup its R and D investment
by a full 5 years--from 19 years to 14 years (see appendix.Aé. Figure 6). While
it may not be possible to reduce the new drug ;pproval time by this amount
of time, this finding points up the continued importance of making the drug
regulatory process as efficient as possible, consistent with socictal objectives
in drug safety. Hence regulatory reforn should continue to be a high priority

matter even if patent restortation is enacted.
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SUBSTITUTION LAWS AND INNOVATION
IN THE PHARMACEUTICAL INDUSTRY

HENRY G. GRABOWSKI AND JOHN M. VERNON*

I
INTRODUCTION

The pharmaceutical industry has been among the most innovative while
being one of the most highly regulated industries in the United States. Gov-
ernment regulation of pharmaceutical product quality started in 1906' and
has evolved into a stringent system of premarket controls over new drug de-
velopment and introduction. Several recent studies have examined the effects
of these regulatory controls on the costs and development periods for new
drug entities, the quantity of drug innovation, and delays in new drug thera-
pies available to consumers.?

Government laws and regulations indirectly affect the innovation process
through the distribution and marketing of pharmaceuticals. In contrast to
other products, drugs can be dispensed to an individual only with a physi-
cian’s prescription. This is true unless the Food and Drug Administration
(FDA) has approved the drug for self-medication (i.e., over-the-counter us-
age). Historically, state antisubstitution laws for prescription drugs have pro-
hibited pharmacists from dispensing a different brand of a drug than the one
prescribed by the physicians.

A major structural change taking place in the pharmaceuucal industry to-
day is the repeal of state antisubstitution laws. Over forty states have passed
product selection or drug substitution laws.” While the state-enacted laws have
significant differences, essentially all enable pharmacists to substitute generic
products (some mandate substitution) unless a physician prevents substitution

* Professors of Economics, Duke University

1. The Pure Food and Drugs Act was passed in 1906 primarily to deal with food abuses. See
W. Wardell & L. Lasagna, Regulation and Drug Development 6 (American Enterprise Institute
for Public Policy Research, 1975) [hereinafter cited as W. Wardell & L. Lasagnal.

2. See,c.g. W. Wardell & L. Lasagna, supra note 1; H. Grabowski, Drug Regulation and Inno-
vation (American Enterprise Institute for Public Policy Research, 1976) [hereinafter cited as H.
Grabowski]; D. Schwartzman, Innovation in the Pharmaceutical Industry (1976) [hereinafier cited as
D. Schwartzman]; Grabowski, Vernon & Thomas, Estimating the Effects of Regulation on Innovation:
An International Comparative Analysis of the Pharmaceutical Industry, 21 J. Law Econ. 133 (1978)
[hereinafter cited as Grabowski, Vernon & Thomas).

3. See Table 1.
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by checking a preprinted box or writing “dispense as written” (DAW) on the
prescription form.

Drug substitution laws give rise to a number of interesting medical, eco-
nomic, and legal questions that are the subject of much discussion and de-
bate.* These include the quality and therapeutic equivalence of various manu-
facturers’ products, the anticipated behavior of physicians and pharmacists
under the new drug substitution laws, the economic savings to consumers
utilizing generic products, and the question of liability in the event of a drug
substitution mishap.

This article will focus on the effects of drug substitution laws on innova-
tion incentives. New laws alter the terms of competition between the innova-
tor's brand and imitative drug products. By lowering the barriers to imitative
products, substitution laws reduce the expected return on drug innovation.

The effects of drug substitution laws on innovation incentives must be con-
sidered in light of government patent or regulatory policies. Since substitution
laws alter the expected revenues of a new drug only after the patent expires
and alternative suppliers enter the market, their impact on innovational re-
turns depends on the patent protection. The effective patent life for new
pharmaceuticals is typically much shorter than the legal life of 17 years due to
the long gestation period that is required to develop and gain regulatory ap-
proval for a new drug entity. Hence, drug substitution, patent and regulatory
policies have potentially significant interactive effects on the incentives for
drug innovation investment.

From a normative or policy perspective, these public polictes are also obvi-
ously interrelated. If changes in drug substitution laws were seen as leading to
suboptimal incentives for drug innovation, policymakers have the option of
adjusting patent life to increase incentives. It would not be necessary to main-
tain substitution restrictions on all pharmaceuticals in order to maintain suffi-
cient incentives with respect to drug innovation. This latter objective could be
accomplished- by changing the patent life on new drugs. This point is devel-
oped later in the article. See the Appendix for a theoretical model of the
optimal patent life.

In Section 11 we consider how substitution laws, along with other govern-
ment policies, affect the private returns to drug innovation. Section III re-
views the current status of drug substitution laws and the current evidence
concerning their impact on pharmaceutical sales. In Section IV we perform a
sensitivity analysis of the effects of substitution laws on the expected returns to innova-
tion using representative data on research and development (R&D) costs, reve-
nues, and other parameters. Section V is a brief summary and concluston.

4. See Bureau of Consumer Protection, Federal Trade Commission, Drug Product Selection
7-9 (1979) [hereinafier cited as Bureau of Consumer Protection].
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11
THE EFFecT oF GOVERNMENT POLICIES ON THE
PRIVATE RETURNS TO PHARMACEUTICAL INNOVATION

This Section examines how FDA regulatory policy, patent policy, and drug
substitution laws affect the private returns to pharmaceutical innovational ac-
tivity.

Decisions to develop new drug entities are investment decisions. The de-
cision making environment presumably compares the expected returns from
these projects with alternative investment opportunities. Accordingly, we em-
ploy a similar conceptual framework to indicate the joint effects of these gov-
ernment policies on innovation decisions. Using this framework we summarize
some of the empirical work on the effects of innovation regulation.

A. The R & D Investment Decision

Consider a hypothetical investment project involving the development of a
new chemical entity (NCE). Suppose the NCE is expected to be introduced in
year t. It will involve R&D and investment costs over m years and earn posi-
tive profits for n years after introduction, p of which are subject to patent
protection. Then the rate of return, r, for this particular product introduction
is found by solving the standard discounted present-value equation:

1 'g Coy (1 + 1)t pz Ry + % R4y
. t—1 ry =
1 =1 j=0 (I+r5’ J=p+1 <I+T5

where
Ci,,Ciz,...,C,nare R&D costs and other investment expendi-
tures; .
R,... Ry, = netincome stream before patent expiration;
Rips1- - - Ryyn = netincome stream after patent expiration.

This expected rate of return abstracts from potential differences in risk as-
sociated with specific development projects. The expected return from each
project would have to be adjusted for such risk differentials across projects
(unless the firm is risk neutral). The firm’s decision to invest in a particular
development project would depend on whether its adjusted rate of return ex-
ceeds or falls below the firm’s capital cost, which reflects the opportunity cost
of alternative investments for the firm and its shareholders.

B. The Effects of Regulation

Let us consider how FDA regulations influence the factors in this return
calculation rate. The most direct effects of regulations are on expected costs.
FDA regulations have increased the number of tests and the amount of evi-

81-860 O—81—12
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dence on safety and efficacy that must be accumulated before a drug is mar-
keted. In addition, the regulatory approval process on a new drug application
is usually quite lengthy and averages about two years for successful appli-
cants.® Regulation tends to increase both development costs (the Cy's) and the
gestation time, m, required to produce a new innovation. Both effects in-
crease the present value of costs of an NCE introduction.

In an earlier empirical analysis,® we analyzed the effects on R&D costs
of the more stringent regulatory environment emanating from the 1962
Kefauver-Harris Amendments.” These Amendments expanded FDA controls
to include the clinical development process and required firms to provide evi-
dence on drug efficacy as well as safety. Using a comparative international ap-
proach, we estimated that increased regulation more than doubled the R&D
costs of obtaining NCE during the first decade after the law was passed.

Recently, Ronald Hansen has estimated the value of R&D costs that a
firm might expect to have to discover, develop and gain regulatory approval
for an NCE introduction.? Using detailed cost data on over 100 .drug entities
tested in human beings, he estimated the present value of R&D costs for a
typical NCE introduction to be $54 million (adjusted to reflect 1975 dollar
rates). This high value reflects the long gestation period for new drugs and
the high attrition rate on unsuccessful R&D projects. Furthermore, Hansen’s
estimates on R&D costs are at least an order of magnitude greater than esti-
mates available for the immediate pre-1962 amendment period.®

It is also appropriate to consider the effects of FDA regulations on the ex-
pected revenues from a new NCE. There are a number of possible impacts
here, some of which have conflicting implications for expected revenues.

First, regulatory controls will reduce the probability of commercialization
for many compounds and lower expected revenues. One of the primary bene-
fits of regulation is the extent that the regulatory agency screens out and de-
ters drug entities that present risks that the majority of consumers would not
knowingly and willingly undertake. Evaluating whether the FDA has been too
conservative in its risk/benefit decisions is one of the most difficult and con-
troversial areas of regulatory analyses.'? A

Regulation also affects the effective patent life, p, for a new drug entity.

5. Hansen, The Pharmaceutical Development Process: Estimates Of Development Costs and Times and
the Effects of Proposed Regulatory Changes, in 1ssues IN PHARMAcEuTICAL Economics 151, 154 (R
Chien ed. 1979).

6. Grabowski, Vernon & Thomas, supra note 2.

7. Pub. L. No. 87-781, § 76 Stat. 780 (1962) (codified in scattered sections of 21 U.S.C.). See
generally Kelly, The Drug Amendments of 1962, 18 Foop Druc Cosm. L. J. 145 (1963).

8. Hansen, supra note 5, at 180.

9. For an analysis of R&D costs in the pre-amendment period see Baily, Research and Deve,
ment Costs and Returns: The U.S. Pharmaceutical Industry, 80 ]J. Porit. Econ. 70 (1972). See also
Sarett, FDA Regulations and their Influence on Future R & D, 17 INTER. J. RESEARCH MNGMNT. 18,
19 (1974).

10. See W. Wardell and L. Lasagna, supra note 1, at 37-44, 161-65.
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Since the average time to develop an NCE and gain regulatory approval now
far exceeds the time necessary to obtain a patent,'’ regulatory-derived in-
creases in development or approval times will operate to lower the effective
life of a drug patent. While the length of patent protection has been of sec-
ondary import historically in the drug industry, this situation could change
dramatically with the repeal of antisubstitution laws. This question will be con-
sidered in detail later.

There are also several ways that regulation can operate to increase the ex-
pected revenues of drugs approved for marketing by the FDA. First, regula-
tions serve a certification function. Stringent regulatory processes provide
physicians and patients with confidence in a new drug’s safety and efficacy,
thereby facilitating rapid market diffusion and penetration for new drugs.
Second, drugs that are approved in a stringent regulatory regime face less ac-
tual and potential competition than in an unregulated market. This is true for
two basic reasons. First, many marginal drugs will be undeveloped, given the
greater costs of developing drugs under regulation. Second, the minimum
scale at which R&D can be profitably undertaken will tend to increase under
regulation, lowering the number of firms engaged in pharmaceutical innova-
tion. This latter phenomenon was investigated by us and our findings indicate
that pharmaceutical innovation has become more concentrated.'?

How do these effects balance out and what is their net impact on the rate
of return to pharmaceutical innovation? While there is no definitive answer to
this question, several studies have examined developments in pharmaceutical
innovation in the United States and other countries that provide some insights
into this question. The facts concerning innovation in the United States indi-
cate, first, that as regulation has become more stringent, R&D costs have risen
dramatically, compared to revenues, causing average innovation returns to de-
cline over time.'? Second, the annual number of new product introductions
has declined significantly.'* Third, total industry R&D for pharmaceuticals
has grown little, if at all, in real terms in recent years. Significantly, drug
firms have increased their diversification rate across other industrial fields.'
A number of factors other than regulation have been advanced in the litera-
ture as possible explanations for these developments in pharmaceutical inno-

11. See D. Schwartzman, supra note 2, at 163, 166.

12. See Grabowski & Vernon, Structural Effects of Regulation on Innovation in the Ethical Drug In-
dustry, in Essays oN INDUSTRIAL ORGANIZATION IN HoNnor oF JoE S. Bain 181, 19i-93 (R.
Masson and P. Qualls eds. 1976). See also Grabowski & Vernon, Consumer Protection Regulation in
Ethical Drugs, 67 AM. Econ. REv. 359 (1977).

13. See D. Schwartzman, supra note 2, at 159-160. See also J. Virts & J. Weston, Returns to
R&D in the U.S. Pharmaceutical Industry (1978) (unpublished report). See also Clymer, The Eco-
nomics of Drug Innovation, in THE DeveLoPMENT AND CoNTROL OF NEw DRruc Probucts 109 (M.
Pernarowski and M. Darrach eds. 1972).

14. For a discussion of these trends and a related discussion on alternative quality adjusted
measures of drug innovation, see H. Grabowski, supra note 2, at 17.

15. See id. at 44. See also J. Virts & J. Weston, supra note 13.
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vation.'® However, the current evidence, especially from comparative in-
ternational studies, suggests that increased regulation has been at least
one important factor underlying the adverse trends in pharmaceutical in-
novation.'?

C. The Effects of Drug Substitution Laws

Changes in drug substitution laws affect the income stream of a new drug
innovation in the period after patent expiration (i.€., the second term on the
right in equation 1). It is clear from this formula that the effect of increased
substitution on the returns to drug innovation will depend on: (a) the effec-
tive patent life, p; and (b) how net revenues, R,, are shifted in the postpatent
period. ’

With antisubstitution laws in effect, an innovator’s product was able to
maintain a favored market position by maintaining the “brand loyalty” of phy-
sicians. There are many documented cases where the original product re-
tained a dominant market share at premium prices.'® How the passage of
substitution laws will change this situation remains to be seen. It depends on
the behavioral response of physicians, pharmacists, and consumers under
these new laws. Initial experiences of various states are discussed in the next
Section.

If substitution laws foster increased competition between alternative manu-
facturers’ products, then the degree of patent protection assumes a critical
role in the appropriability of drug returns. A shorter effective patent life
shifts the impact of drug substitution forward in time, amplifying the impact
of revenue losses on the expected return to innovation, r, in equation 1. We
present data below to show the effective patent life for pharmaceuticals has
been declining and is in the range of nine to twelve years.

The prospect of increased substitution rates after patents expire combined
with the relatively short, and declining, effective patent periods could have
significant negative implications for innovation returns. This is of course an
empirical question.

A principal objective of this article is to perform a sensitivity analysis of
the effect of the new state substitution laws on the expected returns to inno-
vation using plausible values for the various parameters in equation 1. To do

16. See Grabowski, Vernon & Thomas, supra note 2, at 137-140 for a discussion of these
alternative hypotheses. They include factors such as a depletion of research opportunities, scien-
tific advances in the ability to detect toxicology and increased concerns about product liability.

17. See H. Grabowski, supra note 2, at 24-37 for a survey of relevant work as well as the anal-
ysis in our more recent paper: Grabowski, Vernon & Thomas, supra note 2, at 140-43.

18. See the discussion on this point by Brownlee, The Economic Consequences of Regulating With-
out Regard to Economic Consequences, in Issues IN PHARMACEuTICAL EconNomics 215, 226-27 (R.
Chien ed. 1979). See also D. Schwartzman, supra note 2, at 256-58. See also Bureau of Consumer
Protection, supra note 4, at 38-54.
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this, we will take some representative R&D costs and revenues data and inves-
tigate how a range of assumptions on patent lives and the degree of drug sub-
stitution influence the expected return to pharmaceutical R&D. In the case of
the effective patent life parameter, it is fairly easy to develop a range of plau-
sible values because we can compute the effective patent life for NCE intro-
ductions that have come on the market over the past several years. On the
other hand, projecting the long run effects of substitution laws on drug in-
dustry competition is more difficult. The next Section considers several char-
acteristics of these new laws and available evidence concerning their impact on
industry sales revenues in several states.

111
Druc SussTtiTUuTION LAWS

A. History and Current Status

U.S. antisubstitution laws were enacted in the early fifties. They were ad-
vanced as a response to the drug “counterfeiting” problem, the dispensing by
pharmacists of drugs similar in size, color, and packaging to popular brand
name products but of unknown quality or origin. Antisubstitution laws were
adopted by all fifty states and generally prohibited any form of substitution
for the brand denoted on the physician's prescription. At the time of passage,
they had the support of the pharmacists’ and pharmaceutical manufacturers’
major trade associations.'®

The impetus for repeal of these laws was development of government
cost-containment programs for drugs under state Medicaid plans and growth
of the consumer movement in the sixties. In 1970 the American Pharmaceuti-
cal Association, a trade association, supported the repeal of antisubstitution
laws. A few states, including Florida and California, repealed their laws be-
tween 1972 and 1975. The number of states passing substitution laws has ac-
celerated rapidly since 1976.

By the end of 1978, forty states and the District of Columbia had enacted
drug substitution laws. Table I provides a list of the major provisions of these
laws. As demonstrated in the Table, there is considerable variation in substitu-
tion laws from state to state.

All states allow physicians to prevent substitution. In several states, there
are two-line prescription forms: one line stating substitution is permitted and
the other stating that the prescription must be dispensed as written. In the
two-line prescription states, excepting New Jersey, the physician consents to
substitution by signing the line permitting substitution. States which do not

19. The history and growth of antisubstitution laws is discussed in more detail in Bureau of
Consumer Protection, supra note 4, at 141-54.
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Major PROVISIONS OF STATE DRUG SUBSTITUTION LAws

How Cost M.D.
Two-Line Substitution Pharmacy Savings Exemption
Year Formulary Rx Form Can Be Substitution Pass-On from
State Enacted Limitations* Requiredt Prevented? Mandatory Required Liability

ALASKA 1976 None Yes C No Yes No
ARIZONA 1978 Positive Yes A No Yes No
ARKANSAS 1975 Negative No B No Yes No
CALIFORNIA 1975 Negative No B No Yes Yes
COLORADO 1976 None No B No Yes No
CONNECTICUT 1976 None No B No Yes No
DELAWARE 1976 Negative Yes A No Yes No
D.C. 1976 Positive No B No No Yes
FLORIDA 1976 Negative No B Ycs Yes Yes
GEORGIA 1977 None Yes A No No No
IDAHO 1978 None Yes A No Yes No
ILLINOIS 1977 Positive Yes A No No Yes
IOWA 1976 Negative No B No Yes No
KANSAS 1978 None No B No No No
KENTUCKY 1972 Positive No B Yes No Yes
MAINE 1975 None No B No No No
MARYLAND 1977 Negative No B No Yes No
MASSACHUSETTS 1976 Positive Yes A Yes No No
MICHIGAN 1974 None No B No Yes No
MINNESOTA 1974 . None No Bt No Yes No
MISSOURI 1978 Negative Yes A No No Mo
MONTANA 1977 Nonc No B No Yes Yes
NEBRASKA 1977 Negative No B No Yes Yes
NEW HAMPSHIRE 1973 Positive No E No No No
NEW ]JERSEY 1977 Negative Yes B Yes Yes No
NEW MEXICO 1976 Fed. MAC List Yes B No Yes No
NEW YORK 1977 Positive Yes A Yes No No

0¢

SWITEOHJ AYVHOdWALNOY) ANV MV

1 "ON :€¥ '[oA]

9Ll



OHIO 1977 Community Phar- No B No Yes Yes
macy NDA-ANDA
OKLAHOMA 1961 None No D No No No
OREGON 1975 None No B No No No
PENNSYLVANIA 1976 Positive Yes A Yes No Yes
RHODE ISLAND 1976 Positive Yes A Yes No Yes
SOUTH CAROLINA 1978 None Yes A No No No
SOUTH DAKOTA 1978 None Yes A No No No
TENNESSEE 1977 Positive Yes A No Yes No
UTAH 1977 Negative? No B No Yes Yes
VERMONT 1978 Positive No B No No No
VIRGINIA 1977 Positive Yes A No Yes No
WASHINGTON 1977 Negative? Yes A No Yes Yes
WEST VIRGINIA 1978 Negative Yes A No Yes No
WISCONSIN 1976 Positive No B No Yes No

!In cases where the actual manufacturer of the product to be substituted is the same as the manufacturer of the prescribed name brand,
physician may not prevent substitution.
? Board of Pharmacy is empowered but not required to adopt negative formulary.
* A drug formulary, or listing, may be either positive (listing all substitutable drugs) or negative (listing all nonsubstitutable drugs).
1 States having a "yes” in this column require two signature lines on all prescriptions. A signature on one line expressly permits substitu-
tion, while a signature on the other would prevent it.
$ Legend: A — Physician must give prior approval by signing the appropriate line in the prescription for substitution to occur.
B — Pharmacist is authorized to substitute unless M.D. indicates express disapproval, such as by indicating “DAW.”
C — In Alaska, physician must indicate permission to substitute. No permission implies DAW.
D — In Oklahoma, authority to substitute is with the prescriber or purchaser.
E —In New Hampshire, physician must write “or its generic equivalent drug listed in N.H. drug formulary” to permit substi-
. tution.
Souwce: H. Grabowski, The Effects of Substitution Laws on Innovation, DRUG THERAPY 91, 94-5 (1978). See also Bureau of Consumer Protection,
supra note 4, at 177-84.
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have two-line prescription forms allow physicians to prevent substitution by
writing DAW (dispense as written) or a similar notation on the prescription
form. In these states, the pharmacist is authorized to substitute if the physi-
cian does not take positive action to stop substitution. This type of arrange-
ment has been called physician veto as opposed to physician consent for sub-
stitution required in two-line prescription forms.

Nine states (Florida, Kentucky, Massachusetts, New York, New ]Jersey,
Rhode Island, Vermont, West Virginia and Pennsylvania) have provisions that
make substitution mandatory. These states require pharmacists to substitute
lower-cost drugs that they have in stock except where the physician has stipu-
lated otherwise on the prescription. These mandatory laws are of recent ori-
gin and some question exists as to their effectiveness and enforceability. This
is a question for future research.

Substitution is regulated by drug formularies (listings) in a majority of the
states. A positive formulary provides an approved list of drugs for which sub-
stitution is permitted, while a negative formulary denotes drugs for which
substitution is prohibited.

Other provisions have been included in the substitution laws in various
states. Most states, for instance, require that some or all of the cost savings in
dispensing generics be passed on to the consumers, but this provision is not
well-defined in many cases. A number of states require that patients approve
substitution and Alaska requires that the physician be notified if substitution
occurs. Finally, several states specifically exempt physicians from liability in
the event of an injury arising from substitution.

One important development is that many states are amending their laws
to facilitate or even mandate greater substitution. Four states (Florida,
Massachusetts, Kentucky and Rhode Island) have amended their laws to re-
quire substitution (unless the physician has designated otherwise on the pre-
scription). New Jersey, New York, and Pennsylvania recently passed their first
substitution laws and included mandatory substitution provisions. Thus, there
is a trend toward substitution laws which increases the likelihood of substitu-
tion by providing for substitution or mandating substitution.

The expected level of substitution in any state will depend on the con-
straints and incentives regarding substitution. This issue is considered in the
next two Sections.

B. Evidence on the Effects of Repealing Antisubstitution Laws

Since most substitution laws have been in effect for only a few years, there
is not a great deal of empirical evidence available on the effects of such laws.
The full market responses to them in most cases have yet to take place. How-
ever, studies of the initial experience in particular states have begun to
emerge. ’



179

Page 43: Winter-Spring 1979} THE PHARMACEUTICAL INDUSTRY 53

"An extensive empirical analysis in Michigan of the first year under substi-
tution laws was performed by a research group at Wayne State University,
headed by Theodore Goldberg.?® A major finding of this study was that sub-
stitution in Michigan occurred for only 1.5 percent of the multiple-source
prescriptions. This was true despite the fact that physicians prohibited substi-
tution (by designating DAW) on only approximately 6 percent of these pre-
scriptions. In a follow-up study, Goldberg and his associates found that when
substitution did occur, the average consumer saving was approximately 20
percent of the price of the drug prescribed by the physician.?!

Professor Joseph Fink studied Delaware’s substitution law and obtained
very different findings. In Delaware, a two-line prescription state, physicians
signed the DAW line prohibiting substitutions 62 percent of the time.?* At the
same time, pharmacists in Fink's sample substituted 56 percent of the time
when authorized to do so by physicians and the product was supplied by
more than one firm.??

Recently an FTC contracted staff report published findings of a survey of
over 700 pharmacists in seven states (Arkansas, California, Delaware, Minnes-
ota, Oregon, Pennsylvania, and Wisconsin).?* This survey found a wide variance
across states in the behavior of both physicians and pharmacists consistent
with the findings of the Michigan and Delaware studies discussed above.

A striking finding of the FTC survey is the large difference in the behav-
ior of physicians in states where the preprinted two-line substitution format is
used compared to states where physicians must write DAW or a similar
phrase. The FTC study notes:

The study confirmed findings reported elsewhere that physicians rarely

(only 1.4% 0 5.1% of the time) find it necessary to prohibit substitution by

handwriting such indications as “Medically Necessary” or “Dispense as Writ-

ten.” When physicians have to sign one of two instructions preprinted on the

prescription form, however, they sign on the “Dispense as Written” line
nearly half (31% w0 51%) the time.?*

An American Druggist?® survey of pharmacists in seventeen states found
similar results: physicians in states utilizing the two-line prescription format

20. Goldberg. et. al.. Impact of Drug Substitution Legislation: A Report of the First Year's Experience,
17 J. AMER. PHARM. Assoc. (n.s.) 216 (1977).

21. Goldberg, et. al., Evaluation of Economic Effects of Drug Product Selection Legislation
9-10 (October 1977) (unpublished paper presented to the American Public Health Association
Meetings, study supported by grant number RO1 HS 02132 from the National Center for Health
Services Research, HRA, Department of HEW).

22. Fink & Myers, Effectiveness of Drug Product Selection Legislation in Delaware, CoNTEMP.
PHARMACY PrAc. 4 (1978), quoted in Bureau of Consumer Protection, supra note 4, at 187.

23. Id. av 7, quoted in Bureau of Consumer Protection, supra note 4, at 188.

24. Bureau of Consumer Protection. supra note 4., at 188-95.

25. Id. at 190.

26. Am. DruccisTt 13 (October 1978).
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barred substitution 58.5 percent compared to 8.04 percent for physicians in
states without this format.

The FTC survey also found a high variance in the extent of substitution
by pharmacists in these states. The median percentage of substitution by
pharmacists (where substitution is authorized by physicians and multiple sup-
pliers of a product are available) ranged from 5.2 percent in Arkansas to 45.5
percent in Wisconsin.?* With only seven observations in this sample, it is not
clear what legal provisions are primarily responsible for this variance in phar-
macists’ behavior. We are collecting data on a larger cross section of states in
order to test some hypotheses in this regard.

In any case, this FTC study suggests that substitution has reached signifi-
cant levels in some states. In addition, it would be plausible to expect the
amount of substitution to increase in future periods. In the short run the de-
gree of substitution will be restrained by concerns of physicians, pharmacists,
and patents. These concerns include: quality differences among products,
low economic incentives, possible risks to pharmacists, and unreliable informa-
tion about relative drug prices available to consumers. The long run situation
should change with respect to most, if not all, of these concerns.

C. Factors Tending to Increase Drug Substitution
Over Future Periods

l. The FTC Model Law

As noted above, many state legislatures appear predisposed to changing
laws to facilitate or increase the level of substitution. In this regard, the FTC
has recently proposed a model substitution law that includes provisions de-
signed to encourage substitution. The FTC model law would: (a) allow phar-
macists to substitute unless the physician writes DAW on the prescription; (b)
only permit substitution in accordance with an FDA developed formulary; (c)
require that the substitute product be lower priced than the prescribed brand
name product, but not requiring all savings to be passed on to the consumer;
(d) have an optional feature Vlimiting pharmacists’ liability from substitution;
and (e) require that the consumer be informed of the substitution.?8

Available evidence suggests that adoption of the first provision would help
remove the significant level of physician restraints on substitution that exist in
many states (i.e., two-line prescription states). Furthermore, the above FTC
provisions on drug formularies, partial savings passed on to consumers, and
limited liability for pharmacists are designed to increase pharmacists’ incen-
tives to substitute compared to the present provisions in many state laws.

27. Bureau of Consumer Protection, supra note 4, at 332,
28. Id. at 9-12.
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2. FDA Activity on Drug Equivalence

Another factor that has operated to reduce substitution is uncertainty
among pharmacists and patients regarding the technical quality and safety of
lower-cost substitute products. This uncertainty has been accentuated recently
by considerable publicity about pessible bioequivalence problems in drug
products.?® The FDA has been heavily involved in investigation of bioequiv-
alence problems in light of HEW’s emerging Maximum Allowable Cost (MAC)
program.?® The FDA has published in the Federal Register a list of over 100
drugs that have potential bioequivalence problems.*!

The FDA's basic substitution position, however, is that except for relatively
few drugs actively under investigation for bioequivalence, any multiple source
drug with an approved NDA or an abbreviated NDA is equivalent therapeuti-
cally and safe to substitute. Recently, the FDA endorsed the New York formu-
lary for containing only therapeutically equivalent products with no bio-
equivalence or other quality problems. In this regard, FDA Commissioner
Kennedy has stated:3?

. FDA concurrence in the New York list reflects the Agency’s view that
there is no consistent difference in quality between drug products sold by
large and small firms or between drugs sold under a brand name or “generic”
name. We have a single standard for drugs in this country.

[...] States that permit substitution and want some assurance of therapeutic

equivalence can use this New York State publication with knowledge that [the]

FDA has approved all the products on the list and the manufacturers listed
have FDA approval to make them.

Furthermore, the fact that the FDA has given formal endorsement to the
drugs in the New York formulary, and implicily to identical drugs appearing
on other states’ formularies, should minimize the actual and perceived risks of
legal liability for pharmacists. In particular, if a pharmacist were to substitute
a chemically equivalent product approved by the FDA that is on the state for-
mulary and this substitution subsequently led to patient harm, it is difficult to
see how juries could place liability on the pharmacist instead of the manufac-
turer or another party.

Finally, the FDA is working to resolve the issues of bioequivalence for
drugs on the Federal Register list. Accordingly, the number of drugs in this
category is likely to decline in the future.

29. Two drug producs comaining identical amounts of the identical active drug ingredients in
identical dosage forms are “chemically equivalent.” “Bioavailability” measures how: fast and how
much of the drug gets into the body, appears in the blood. or is excreted in the urine. Hence. two
chemically equivalent products of  approximately  equal bioavailability are said 10 be  bio-
equivalent.

30. Ser Bureau of Consumer Protection, supra note 4, at 134-40, for a description of the MAC
program.

31, 40 Fed. Reg. 26164-69 (1975).

32, HEW News, Press Release No. P78 (Januarvy 23, 1978).
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3. Economic Incentives for Pharmacists to Substitute

Another reason the literature offers for the low substitution rate is the
lack of economic incentives for pharmacists to substitute.?? It is sometimes ar-
gued that pharmacists obtain larger profit margins on higher priced brand
name products and that incentives for price competition are dampened by the
information imperfections that exist with respect to retail drugs.

Although these conditions may have prevailed in many segments of the re-
tail drug market historically, recent structural changes are making this market
more competitive. In particular, the legal barriers to price advertising which
operated to increase information imperfection have been largely removed.?*
Many discount drugstore chains are promoting drug products on the basis of
lower prices. The repeal of antisubstitution laws offers these chains a signifi-
cant opportunity to expand market shares through promoting and dispensing
low-cost generic substitutes.

The trade literature recently reported cases where the chain drugstores
(e.g., Walgreens, Giant Rexall, and Peoples) have begun large-scale promo-
tional campaigns stressing the price advantages of generic drugs to consum-
ers.® The advertisements of these chains emRhasize that they dispense only
quality generic products meeting high manufacturing standards. The Giant
Rexall chain in Washington has advertised that they have a quality control
laboratory staffed by a Ph.D. in pharmacy and two chemists.

In summary, there are strong economic incentives for the discount drug-
store chains to promote generic substitutes. As consumers become aware of
the potential savings involved in buying such products, it is reasonable to hy-
pothesize that an increased amount of substitution will voluntarily occur in
the marketplace.

D. Implications for the Sensitivity Analysis

In this Section we have reviewed the current situation of drug substitution
and its actual and potential effects on sales revenues. It is clear from this anal-
ysis that substitution laws are in an evolutionary state and their long term im-
pact on drug revenues is uncertain. Nevertheless, significant levels of substitu-
tion have been obtained in many states, and there are plausible reasons to
expect the degree of substitution to rise. Therefore, it is conceivable that
drugs now in the R&D phase will encounter higher rates of substitution when
their patents expire than is the case for drugs off patent today. Accordingly,
we will utilize a broad range of values for this parameter in the sensitivity
analysis which follows.

33. See Bureau of Consumer Protection, supra note 4, at 93.

34. See Va. State Bd. of Pharmacy v. Va. Citizens Consumers Council, 425 U.S. 748 (1976).

35. Millman, Battle Lines Harden in Fight Over Generics, ADVERTISING AGE. February 13, 1978, at
76; Curran, Multi-Source Drugs: An Acceleration in the Use of Lower Costing Substitutes?, Reynolds Se-
curities Information Report 9-13 (May 1977).
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1AY
SuBsTITUTION LAWS AND THE DECISION TO INVEST
IN RESEARCH AND DEVELOPMENT

This Section examines the decision to invest in R&D and provides a sensi-
tivity analysis of the effect of repealing antisubstitution laws on the expected
profits of R&D.

A. Sensitivity Analysis
In accordance with our previous discussion, the rate of return on R&D is
derived by equation 1. in Section 11, or

C (l + r)l - E Rl+] + nz Rl+]
t-i =
! jeo (THTY y=p+1 (TF+TP

In an analysis of pharmaceutical returns on R&D, David Schwartzman ob-
tained data on the sales revenues for NCE introductions from 1966 to 1972.3%
He combined this with corresponding data on lagged industry R&D expendi-
tures to discover and develop new drug entities. He then used these data to
compute representative time profiles for the costs (C) and net income values
(R) in equation 1. above.

NYE

As the starting point to our sensitivity analysis, we will utilize the Schwartz-
man data on R&D costs and revenues (in his earlier rate of return analysis.)
We will investigate how sensitive Schwartzman’s estimated returns are to the
structural changes occurring in drug substitution.

As a benchmark for our analysis, we employ Schwartzman’s data profiles
with the assumption that the typical NCE product life is twenty years and the
gross (after-tax) profit margin is 20 percent. The assumptions underlying this
case are Schwartzman’s upper bound estimates on profit margin and product
life.3” However, these upper bound estimates yield a relatively modest rate of
return of 7.5 percent on R&D. Schwartzman projected lower median values
for these parameters on the basis of historical experience in the pharmaceuti-
cal industry.?® However, we think his upper bound estimates on product life-
times and profit margins are likely to be representative of what NCE intro-
ductions can reasonably expect to achieve given that significantly fewer drugs
are being introduced now.3* We are collecting data for a refined analysis of
the returns to recent NCE introductions.

However, the purpose of this analysis is not to predict the effect of substi-
tution on the return to R&D with exact precision, but to gauge the sensitivity

36. D. Schwartzman, supra note 2, at 139.

37. Id.a 144

38. Id.

39. See H. Grabowski. supra note 2, at 3942 for a discussion on this point as well as other
criticisms of Schwartzman'’s analysis.



184

58 Law AND CONTEMPORARY PROBLEMS [Vol. 43: No. 1

of this return to alternative assumptions concerning the extent of substitution
and the longevity of patents. Schwartzman’s estimates on R&D costs and reve-
nues are adequate for this purpose.

Table II shows the values of annual costs and net incomes which yield the
7.5 percent return. The key assumptions underlying these values are listed as
notes in the Table. In Table 11, Schwartzman assumes that the stream of net
income is constant over the product life except for an introductory growth
period (years 11 and 12) and the final years of sales decline (years 29 and 30).
He implicitly assumes that the introduction of competing products after
patent expiration does not reduce the net income stream. In other words,
given a patent life of 17 years from the date of marketing, in year 27 see
Table) net income has the same value as in year 26. For this analysis, we will
reduce net income in the year the patent expires and succeeding years to re-
flect the impact of substitution on the net income stream of the new drug.

TasLe I1

ESTIMATED STREAM OF COST oF R&D AND NET INCOME FOR AN AVERAGE
NEw DRUG YIELDING A 7.5 PERCENT RETURN
{MILLIONS OF DOLLARS)

R&D Net Net

Ycar Cost Yecar Income Year Income
1 —1.22 11 G4 21 1.91
2 —1.22 12 1.27 22 1.91
3 —1.22 13 1.91 23 1.91
4 —-1.22 14 1.91 24 1.91
5 -1.22 15 1.91 25 1.91
6 —1.22 16 1.91 26 191
7 —1.22 17 1.91 27 191
8 —1.22 18 1.91 28 1.91
9 —-1.22 19 1.91 29 1.27
10 —1.22 20 1.91 30 64

Notes: (1) The RED period is ten years. Costs are in 1972 dollars and reflect the average
costs for all new chemical entities introduced in the 1966-72 periods.

(2) Sales revenues are estimated by the average 1972 sales of new chemical entitics
introduced in the 1962-68 period. Foreign sales are assumed to be 47 percent
of US. sales.

(3) A 20 percent after-tax profit murgin, including R&D cxpenditures is assumed.
Subtracting 2.6 percentage points from this figure to cover working capital and
investment in plant for the project yiclds 17.4 percent which, when applied
to sales, produces the net income figures above.

(4) Commcrcial life of 20 years is assumed. Sales increase to the peak value in the
thivd year and are assumed to be one-third of the peak in the year of intro-
duction and two-thirds of the peak in the next year. A similar decline is
assumed at the end of commercial life.

Source: D. Schwartzman, The Expected Return From Pharmaccutical Rescarch  25-34
(Amcrican Enterprise Institute for Public Policy Research, 1975).
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To perform this sensitivity analysis, we must specify representative values
for: (a) the effective patent life of an NCE; and (b) the expected percentage

reduction in the net income stream due to substitution after patents expire.
As discussed above, the legal patent life is seventeen years, but this does

not measure effective patent life in the pharmaceutical industry. Patent life
usually begins while the drug is in the developmental and regulatory approval
stage. By the time the drug is cleared for marketing the remaining patent
protection period is much less than seventeen years.

Table III shows the effective patent life for annual NCE introductions
from 1966 through 1977. These data show that the effective patent life has
generally been ten to thirteen years for this period. It has been gradually
declining in this period. In the last year of the survey (1977) it was 8.9 years.
On the basis of these data we estimate rates of returns in our sensitivity analy-
sis for three alternative patent lives: 10 years, 12 years and 17 years.

While we are unable to estimate brecisely what impact substitution laws
will have on the net income stream; on the basis of our discussion in the last
Section it would be reasonable to consider a broad range for this parameter.
In Table IV we report the rates of return for three alternative percentage re-
ductions of net income: -10, -30 and -50 percent. It should be noted that this
parameter denotes the overall change in after-tax profits due to substitution

TasLe III

AVERAGE EFFECTIVE PATENT LIFE FOR NEW CHEMICAL ENTITIES INTRODUCED
INTO THE UNITED STATES FROM 1966-1977 -

Average Effcctive

Patent Life
Year (years)
1966 138
1967 14.1
1968 13.1
1969 11.9
1970 13.0
1971 13.0
1972 13.0
* 1973 12,0
1974 124
1975 10.5
1976 11.4
1977 89

Note: Effective patent life vefers 1o the length of time from the date of FDA approval
until the date of patent expiration,

Sourck: University of Rochester, Center for the Study of Drug Development, Department
of Pharmacology and Toxicology (unpublished report, 1979).
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through losses in market shares or through price reductions by the innovating
firm resulting from increased competition from generic substitutes.

As expected, the calculated rates of returns in Table IV are lower for
shorter patent lives while the percentage reduction due to substitution is
greater. Under the most unfavorable conditions for R&D activity considered
here—a 10-year patent life and a 50 percent reduction in net income—the
rate of return is reduced to 5.6 percent, or by about 25 percent from the 7.5
percent benchmark. On the other hand, when a 30 percent net income reduc-
tion and a 12-year patent life are assumed, the return rate is 6.7 percent, or
roughly a 10 percent reduction due to substitution. These estimated effects
are not negligible and, other things constant, may be expected to make some
R&D projects no longer attractive to pharmaceutical manufacturers.

The results in Table IV underscore the fact that the effects of substitution
.on R&D returns are highly sensitive to the length of patent protection. If the
patent life for drugs actually equalled the legal life of seventeen years, the ef-
fects of increased substitution on R&D returns would be quite modest. For ex-
ample, with a seventeen year life, a 50 percent reduction in net income from
substitution causes R&D returns to decrease from 7.5 to 7.1 percent in the
present example. On the other hand, as patent lives decrease, the effects of
drug substitution are magnified.

TasLe 1V

INTERNAL RATES OF RETURN FOR ALTERNATIVE ASSUMPTIONS ABOUT THL
IMPACT OF SUBSTITUTION AND THE EFFECTIVE PATENT LIFE

Percentage Reduction

in Net Income Effcctive Patent Life

upon Patent Expiration 10 Years 12 Ycars 17 Ycars
-10 7.1 72 7.4
(-3.3) (-1.0) (-1.3)
-30 6.4 6.7 7.2
(-14.7) (-10.7) (-1.0)
~50 5.6 6.1 7.1
(-25.3) (-18.7) (-5.3)

Notes: The standard against which the above rates should be compared is a 7.5-pcr—

cent return. This is the rate of return for the data given in Table II.

(2) It is assumed that at the end of the patent life substitution will result in the
alternative reductions in income given above for the remaining years of the
20-ycar commercial life.

(3) The percentage reductions were applied to total net income cven though for-
cign income should not be affected by substitution. Hence, the implied do-
mestic percentages are somewhat larger than those above.

(4) The numbers in parentheses are the percentage reductions for cach rate of
return from the standard 7.5 percent return.,
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The results in Table 1V are preliminary in character. The analysis is based
on aggregative data sources and contains the simplifying assumptions dis-
cussed above. We plan to refine and expand the analytical framework and
data for investigating this question in future work. Nevertheless, results sug-
gest that the effects of substitution laws on innovation incentives are conse-
quential in nature and are highly sensitive to the longevity of patent lives over
the ranges considered (i.e., 10 to 17 years).

B. Further Remarks on the Research and Development
Investment Decision

The substitution of generic for brand name products already off patent
and supplied by multiple sources (about one half of all present prescriptions)
shifts cash flow from research intensive firms to nonresearch intensive ones.
This reduces the supply of internal funds available to the former firms to un-
dertake R&D investment. While most economists would agree that the rate of
return expected for new drugs is the key variable in determining R&D invest-
ments, several studies have found internal funds to be a significant determi-
nant of pharmaceutical R&D expenditure.®® This finding is explained by a
number of factors, including the high level of uncertainty that surrounds the
development of new pharmaceuticals.

In any event, further research on the relation of pharmaceutical industry
R&D expenditures to expected returns and other factors appears warranted.
Most of the research on this question was performed on data from the fifties
and sixties. Given the major structural changes in this industry since then,
there is a clear need to examine this question using recent data and refined
statistical techniques. This is another issue that we hope to address in future
research.

\Y%
SuMMARY AND IMPLICATIONS FOR PuBLIC PoLicy

Our sensitivity analysis suggests that substitution may have nonnegligible
effects on the level of R&D investment. The reduced incentive to invest in
R&D due to substitution is magnified because the effective patent life in phar-
maceuticals has been curtailed by five to seven years as a result of the long
development and regulatory approval times for new drugs. This analysis
makes it clear that the disincentive effects could be offset almost completely
by an increase in the effective patent life to a rate of seventeen years. In es-
sence, the substitution laws could serve to make the patent life a more effec-
tive policy instrument because entry by generic substitutes will become more

40. See Grabowski, The Determinants of Industrial Research and Development: A Study of the Chem-
ical, Drug and Petroleum Industries, 76 ]. Pouit. Ecox. 292 (1968). See also Kamien & Schwartz,
Market Structure and Inngvation: A Survey. 13 ). Ecox~. LiT. 1, 24-6 (1975).

81-860 O0—81——13
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important upon patent expiration. The relevant policy issue then is whether
the current effective life of 10-12 years is too long or too short. Some govern-
ment agencies and officials feel it is too short. Proposed legislative bills have
posed that patent life for drugs begin at the point of FDA approval, restoring
patent protection to the full 17 years.*! An Advisory Committee to the Presi-
dent’s Domestic Policy Review on Industrial Innovation has recommended
this policy change for all products subject to premarket regulatory approval#?
and former HEW Secretary Califano proposed that Congress consider this
policy measure.*?

In the Appendix we present a theoretical model based on Nordhaus’
theory of the optimum patent life,** which sets forth explicitly what the social
benefits and costs of changing patent life are. The benefits of a shorter life
are identified as the standard monopoly welfare triangle which becomes
available upon patent expiration. Another benefit is the saving in R&D re-
sources. The costs of a shorter life are the foregone benefits of the reduced
innovation level. Our results here do not provide sufficient information to
pass judgment on this issue. We have established that there is likely o be
some reduction in R&D investment and, consequently, in the innovation level.
On the other hand, it is unlikely that the full information required to calcu-
late the optimum life will be forthcoming. Meanwhile, decisions on the appro-
priate patent life must be made. While admittedly a “second best” argument,
one point to be considered is whether there is any valid reason that the patent
life of pharmaceuticals should be five to seven years less than in most Ameri-
can industries. As discussed above, this is a result of the long development
and regulatory approval times that have evolved in the past fifteen years
rather than the conscious choice of policymakers.

Selection of a specific patent life implies difficult tradeoffs and would be
made under considerable uncertainty. The seventeen year patent life in the
United States may or may not be viewed as a reasonable policy for balancing
the types of errors this policy choice entails (i.e., too little innovation or too
much market power). Nevertheless, there would appear to be little basis for a
policy of shorter patent lives for ethical drugs. Given the high risks as well as
the potential for significant positive externalities connected with the discovery
and development of new drug therapies, one might justify longer patent life
for drugs compared with other products. In any case, given the current trend

41. Such a provision was contained, for example, in H.R. 12371 introduced into the Ninety-
Fifth Congress by Representative Symms. See Hearings on H.R. 11611 (and all other similar and
identical bills) before the Subcommittee on Health and the Environment of the Committee on In-
terstate and Foreign Commerce, House of Representatives, 95th Cong., 2d Sess. 2146 (1978)
(statement of Hon. Steven D. Symms, a representative in Congress from the Siate of 1daho).

42, Advisory Subcommittee on Patent and Information Policy, Department of Commerce Ad-
visory Committee on Industrial Innovation, Draft Report Proposal VIII (December 20, 1978).

43. Address by Joseph A. Califano, Jr., Secretary of Health, Education, and Welfare, Public
Citizen Forum (October 5, 1977), quoted in Bureau of Consumer Protection, supra note 4, at 232.

44. W. Nordhaus, INVENTION, GROWTH AND WELFARE, at 76-86 (1969).
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of policy developments in the ethical drug industry further auention by aca-
demicians and policymakers to the tradeoffs involved here would seem highly
desirable.

APPENDIX

In this Appendix we present a simple theoretical model designed to represent the
benefits and costs of passing substitution laws. The model is basically a reinterpretation
of Nordhaus' theory of optimal patent life.?

A major problem arises in applying the Nordhaus model 1o innovation in the drug
industry. His model dealt with cost reducing innovations while innovation in the phar-
maceutical industry takes the form of new products. If cost reduction innovation takes
place, the demand function for the product is unchanged and consumer surplus can
be used to evaluate social benefits. New drugs usually veplace older, less effective
drugs, provide treatment for previously untreatable discases. or provide effective treat-
ment with fewer contraindications. These forms of innovation imply shifts in tradi-
tional demand functions.

Wu suggests that Lancasterian demand functions can be used to model some new
drug innovation classes.? Lancaster’s theory assumes that satisfaction is derived from
the product characteristics rather than from the products themselves® For example,
pain relief would be a characteristic and a new drug can he viewed as providing pain
therapy units more efficiently than an old drug. In what follows we shall postulate the

Price
A
Py
B D
C. *
Xo X, units of pain therapy
Figure 1

1. Nordhaus, The Optimum Life of a Patent: Reply, 62 AMer. Ecox. Rev. 428-31 (1972).

2. S. Wu, Measures for Social Rates of Return from Pharmaceudcal lnnovations 7 (1978) (un-
published report on file with the authors of this article).

3. K. LaxcasTER, ConsUMER DEmMaxD: A NEw APPROACH (1971).
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existence of Lancasterian demand functions. Although we recognize the sometimes
strained applicability of this approach to new drug innovation, it does serve to
illustrate the benefits and costs of passing substitution laws and the important role of
patent life.

We begin with a situation in which substitution is not allowed. Pharmacists must
supply the consumer with the brand name drug prescribed by the doctor.

1. Let the demand for pain therapy units be as shown in Figure 1. For simplicity
we shall consider only one characteristic here (i.e., pain relief).

2. Prior to innovation, the competitive price-quantity equilibrium is P, X,.

3. The innovator chooses its profit-maximizing level of R&D inputs which
results in 2 new drug that is more efficient in providing pain relief. This greater
efficiency is reflected in its lower unit cost, C,. The cost saving P,C, is referred
to by Nordhaus as the size of the innovation.

4. The size of the innovation, P,C,, depends positively on the level of R&D
inputs. This is Nordhaus’ invention possibility function.

5. The innovating firm is assumed to appropriate all the cost saving benefits of the
new drug, P, ABC,. (More realistically, the initial price of the new drug would
be set below P, thereby passing on some of the benefits to consumers.)

Hence, the profit-maximizing level of R&D investment prior to passing substitution
laws can be represented mathematically as yielding a net present value of:

(1) B, = J[PDABCO] edt-R,
0
where: (2) P,ABC, is the flow of net revenues to the innovator;
(b) ris the appropriate discount rate;

(©) R, is the dollar value of R&D investment compounded to time t
=0.

A key assumption is that the innovator appropriates P,ABC, indefinitely over the
future. The rationale is that entry after patent expiration is taken to be completely in-
effective because of brand loyalies built up over the patent period, and the existence
of antisubstitution laws. While this is admittedly unrealistic, it greatly simplifies the
analysis and there is some empirical support for strong brand loyalty barriers.

If the firm’s discount rate equals society’s discount rate, and if R, is equal to total
social R&D investment, then B, also represents the present value of society’s net bene-
fits. We now show the benefits and costs to society resulting from enactment of substi-
tution laws.

In terms of our simple model, passing substitution laws can be conceived of as a re-
duction in the period of appropriability by the innovator from the infinite life above to
some finite period T, the patent life. We assume that upon patent expiration, substitu-
tion will bring about (as a result of entry by generic drug suppliers) a drop in price
from P, to C,. This permits consumers to share in the benefits by transferring the cost
savings P,ABC, to them plus enabling them to obtain the welfare triangle ABD, as a
result of the expansion in output.

While the above benefits characterization is correct in the short run for existing
drugs, the appropriate comparison requires a long run view. The reduction in ex-
pected profits to innovating firms should result in a reduced level of R&D investment
and a consequent reduction in the typical size of innovation.

In Figure 2 we show the long run comparison between the amount of innovation
before and after the passage of substitution laws.
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Price
/
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]
C E F
Co B
Xo X, units of pain therapy
Figure 2

As before the present value of net social benefits before repeal is:
(2) B, = J [P,ABCy] e™™ dt — R,.
0

After repeal, the size of innovation is reduced to P,C,. Upon patent expiration in pe-
riod T, price falls to C, and output expands to X,. We can write the present value of
net social benefits as:

3)

B, = J[POAEC,]e‘" de + J[AFE]e‘“ dt - R,.
o

T

The change in net benefits is simply the difference between B, and B,. This can be
written as:

AB = — J[C,EBCo]e'“ de + J [AFE]le ™ dt + (R, — R))
) T

or,

@) B = — CiEBCo | [AFEJe™
T T

+ (Ry = Ry).

The three above terms represent the costs and benefits of passing substitution laws. In
particular, the first term is negative and represents the reduced innovation. The two
positive terms represent the benefits: one is the gain of the welfare triangle which be-
comes available only upon patent expiration in period T and the other is the saving in
R&D resources.
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Of course, the model sketched above is abstract and is based upon strong assump-
tions. Nordhaus has discussed these assumptions and the effect of relaxing them else-
where. We shall not repeat his discussion here.* However, there are several points pe-
culiar to the application of the model here that warrant brief comments.

One interpretation of the comparison above is that the new substitution laws make
the patent life an effective policy instrument. If the patent life can be viewed as be-
coming a policy variable as a result of the passage of substitution laws, then the model
suggests that policymakers should not consider the benefits and costs of substitution
laws independently of the patent life. In short, if the existing T is such that passage of
substitution laws makes AB negative, policymakers can always offset this by an appro-
priate choice for a new T. In fact, Nordhaus’ model determines the optimum T which
maximizes the net present value of benefits. Only by chance would one expect the op-
timum T to equal the existing life which is now on the order of ten-to-twelve years in
this industry.

We have not distinguished between consumers and producers in  eval-
uating social benefits. While this is justifiable given our concern with economic effi-
ciency, it is also true that the primary political impetus for passing substitution laws de-
rives from the large transfer expected from producers to consumers.

Finally, we have ignored the issue of possible quality differences between the inno-
vator’s new product and the generic drugs that are introduced upon patent life expira-
tion. It is a controversial point as to whether the generic drugs are perfect substitutes
for the pioneer drug, as we have implicitly assumed here.

4. Nordhaus, supra note 1, at 428.
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Reprinted from American Economic Review, Vol. 67, February 1977.

INNOVATION AND INVENTION

Consumer Protection Regulation
in Ethical Drugs

By HENRY G. GRABOWSKI AND JOHN M. VERNON*

A number of studies by economists have em-
phasized that government regulation often pro-
duces undesirable or unintended side effects. In
this paper, we examine some effects of this
nature on the structure of innovation in the
pharmaceutical industry.

In the first section of the paper, we review
recent changes in the regulatory environment in
ethical drugs and show that they have been a
major factor leading to higher costs and risks in
pharmaceutical innovation. In the second sec-
tion, we show that significant shifts have also
occurred in the structure of innovation in this
industry. Namely, innovation has become more
concentrated in large multinational drug firms.
These firms are apparently in a better financial
position to deal with the higher costs and risks of
innovation and also can shift resources on a
worldwide basis to offset some of the adverse
impacts of regulations in this country. Some
evidence concerning these international trans-
fers is presented in last part of the paper.

1. The Effects of Regulation in Ethical Drugs
on the Costs and Risks of Innovation

In 1938, with the passage of the Food, Drug
and Cosmetic Act, Congress authorized the
Food and Drug Administration (FDA) to per-
form a premarket safety review of all new drug
compounds. Despite these new regulatory con-
trols, innovation in ethical drugs flourished over
the next two decades. Several notable thera-
peutic advances were achieved in antibiotics,
psychotropic medicines and other fields. Fur-

*Professors of Economics. Duke University. This re-
search was supported by a grant from the National Science
Foundation, Division of Policy Research and Analysis.
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thermore, drug industry R & D expenditures
increased dramatically along with the annual
volume of new chemical entities (NCESs) intro-
duced commercially. While the premarket safety
reviews of the FDA obviously resulted in time
lags for all drugs and deterred some new drugs
from the marketplace. regulatory review times
were still quite short (7 months on average) and
the annual volume of NCE introductions was at
record levels (over 50 per year) at the end of the
decade of the 1950's. (See Grabowski. 1976,
Ch. 11)

In the early 1960's, following the thalidomide
tragedy, FDA regulation of ethical drugs became
much more stringent in character. A major factor
in this regard was the passage by Congress in
1962 of the Kefauver-Harris Amendments to the
Food, Drug and Cosmetic Act. This new law
required firms to demonstrate the efficacy as well
as safety of all new drugs to the FDA and also
imposed regulatory controls on the clinical re-
search process and on drug advertising and
labeling.

One would expect the more stringent regula-
tory environment that evolved after 1962 to have
some adverse effects on costs. risks and develop-
ment times of new drug innovation. In fact, a
number of studies have indicated that significant
shifts took place in the economics of new pro-
duct innovation in ethical drugs in the post-
amendment period. In particular, studies by
V. A. Mund. L. H. Sarett and others indicate
that development costs and times increased
severalfold after 1962. By the early 1970's.
Sarett estimated that the introduction of an NCE
required more than ten million dollars in devel-
opment costs and a gestation period of 8 to 10
years in length. In addition, data developed by
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W. Wardell and L. Lasagna indicate a high attri-
tion rate on new drug candidates in the post-
amendment period. This is reflected in the fact
that less than ten percent of the drugs entering
clinical testing on humans after 1962 have be-
come commercially available drugs. These
adverse developments on the input side have
been accompanied by a sizeable decline in the
annual rate of NCE introductions in the post-
amendment period. (See Table 1.)

While there is little argument that innova-
tional activity in ethical drugs has been charac-
terized by significant adverse structural trends,
there has been considerable debate about the
role of regulation in explaining this situation.
Previous studies by Martin Baily and Sam Peliz-
man indicate that the 1962 Amendments had a
strong negative effect on the rate of drug innova-
tion. However, their analyses have been criti-
cized by the FDA and others for not adequately
discriminating between the impacts of regulation
and other factors (see the discussion in Grabow-
ski, 1976). An alternative hypothesis advanced
in the literature is that a ‘‘depletion of research
opportunities’” has occurred in ethical drugs as a
result of the rapid rate of innovation in the earlier
postwar period; and that this has produced the
adverse trends attributed to regulation.

In a recently completed study, we have at-
tempted to disentangle the effects of regulation
from nonregulatory factors like research deple-
tion, through a comparative international study
of the United States and the United Kingdom
(Grabowski, Vernon and L. Thomas, 1976).
International comparative analyses would seem
to offer one of the most promising methodologi-
cal approaches for analyzing this question. This
is because a depletion in basic research oppor-
tunities influences innovational activities in all
countries in a common way, whereas regulatory
procedures have differed considerably across
colntries. This type of analysis therefore offers
one of the closest things available to a natural
experiment for distinguishing between these two
hypotheses. Of course one must also recognize
the muliinational character of the firms in this
industry in structuring this type of comparative
international analysis.

Our comparison of the United States and U .K.
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focuses on the number of NCEs discovered and
developed in each country, per dollar of R & D
investment, in both the pre- and postamendment
period. We found both countries experienced
significant increases in the total R & D invest-
ment expenditures necessary to produce an NCE
in the postamendment period. However the
increase was relatively greater in the United
States, where regulatory controls were much
more extensive. On the basis of a production
function analysis using these data, we estimated
that increased regulation, by itself, roughly
doubled the cost of producing and introducing
an NCE in the United States in the postamend-
ment period.

In summary, our analysis (along with several
other studies) points to increased regulation as
an important factor underlying the higher costs
and risks of drug innovation in the United States.

I1. Structural Changes in Drug Innovation

In this section we examine various supply side
shifts and structural changes that have occurred
as an apparent consequence of the much higher
costs and risks of drug innovation in the United
States (see also Grabowski and Vernon).

A. Innovation and Firm Size

The first issue we consider is whether innova-
tion has become more concentrated in fewer and
larger firms. Some data on this question are
presented in Table 1. The first two rows show the
total number of NCEs and the number of firms
having at least one NCE over three successive
five-year periods, 1957 to 1961, 1962 to 1966,
and 1967 to 1971. These data clearly show that
the number of independent sources of new drug
introduction has declined significantly over
time, along with the rate of total introductions.

The third row of Table 1 gives the dollar
value of ‘‘innovational output’” in each period.
This is the total number of NCEs introduced in
each period, weighted by their sales during the
first three years after introduction. This measure
of innovation, like the simple count of NCEs,
also shows a significant downward movement
over time. Table | next presents 4-firm and
8-firm concentration ratios of innovational out-
put. These data indicate that the leading
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innovative firms have been accounting for in-
creasing percentages of total innovation in
successive periods, and reinforce the point that
the number of independent sources of innovation
is declining.

The final question considered in Table 1 is
whether innovation has become more concen-
trated in the largest drug firms. The last two rows
show the share of innovational output and the
share of total drug sales accounted for by the
four largest drug firms (ranked by ethical drug
sales) for cach of these 5-year periods. Thus. in
the preamendment period, 1957-61, and in the
first postamendment period, 1965-66. the larg-
est four firms accounted for a roughly equal
amount of innovational output and sales. In the
final period. however, the four largest firms
accounted for 48.7 percent of innovational out-
put, which was much greater than their share of
sales (26.1 percent).

TABLE | —CONCENTRATION OF INNOVATIONAL
OutpuT IN THE U.S. ETHICAL DRUG INDUSTRY

Periods
1957-61 1962-66 1967-71
(1) Total Number of
New Chemical
Entities (NCE's) 233 93 76
(2) Number of Firms
Having an NCE 51 34 23
(3) Total Innovational
Output*
(millions $) $1.220.3  $738.6 $726.8
(4) Concentration
Ratios of
Innovational
Output:
4-firm 46.2 54.6 61.0
8-firm 71.2 78.9 81.5
(5) Four Largest Firms®
Share of
Innovational
Cutput 24.0 25.0 48.7
(6) Four Largest Firms®
Share of
Total Sales 26.5 24.0 26.1

Sources: List of new chemical entities obtained from Paul
de Haen Annual New Product Parade. various issues: all
data on ethical drug sales from intercontinental Medical
Statistics.

"Innovational cutput is measured as new chemical entity
sales during the first three full years after product
introduction
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These findings were also consistent with a
polynomial regression analysis of innovational
output on sales for 51 drug firms for the three
periods. In the first two periods, a linear relation-
ship between innovational outpui and sales
offered the best statistical fit whereas in the third
period a cubic relation offered the best fit. with
innovational output increasing at an increas-
ing rate over the upper range of size. Two
regressions from our analysis are given below.
Equation (1) is the linear regression for the pre-
amendment period and equation (2) is the cubic
regression for the most recent period.

1957-61:

(1)[Y =359.35+ .74 S, R*/F = .51/50.52
.07 (7.11)

1967-71:

(2) Y=—-11467 + 945 — .88 X 107°S2 +
(1.67) (3.17) (3.19)

25 X 107'°§3 R?*/F =.64/20.7
(3.81)

where: Y = innovational output ($000); § =
total ethical drug sales in middie year
of period ($000); and r-statistics are in
parentheses

It is interesting to note that the cubic regres-
sion equation in the 1967-71 period contributed
.19 incrementally to R? compared with a linear
regression and .11 compared with a quadratic
regression.

The hypothesis that the largest firms in an
industry will be the dominant sources of innova-
tion dates back to Joseph Schumpeter's pio-
neering analysis. However, most empirical
studies (including those for the drug industry)
have not provided much support for the Schum-
peterian hypothesis. Nevertheless, the results
reported here are quite consistent with the trends
in pharmaceutical innovation discussed in the
first section. Given the much higher costs and
risks of drug innovation in the postamendment
period, it is plausible that the structure of innova-
tion would shift in the direction of the
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Schumpeterian hypothesis.

B. Innovation and the Multinational Activities
of Pharmaceutical Firms

The most innovative firms in the ethical drug
industry are not only relatively large in terms of
domestic sales, but also tend to have a strong
multinational character. For example, the eight
leading innovative firms in the 1967-71 sub-
period (which accounted for over 80 percent of
innovative output in that period) have a strong
multinational orientation. Each of these firms
had manufacturing plants in at least eight foreign
countries, and seven of them has foreign sales
in excess of 100 million dollars in 1970. While
past studies of the Schumpeterian hypothesis
have not considered this aspect of firm structure,
it would appear to be highly relevant in the
current context. )

Multinational firms have some significant ad-
vantages in their ability to respond to the more
stringent regulatory conditions that have evolved
in this country. First, they can introduce new
drug products into foreign markets (where
regulatory conditions are less stringent) prior to
(or in lieu of) introduction in the United States.
This allows them to gain knowledge and realize
sales revenues while a new drug compound
remains under regulatory review and develop-
ment in this country. While a firm with no
foreign operations could in principle do the same
thing through licensing, significant information
and transaction costs exist in this situation to
reduce the gains from a licensing arrangement.

In addition, multinational firms also can per-
form R & D activities in foreign countries in
order to reduce time delays and the overall costs
of developing new products. Some important
institutional barriers do exist to this strategy
however. Historically, the FDA has been un-
willing to accept data from foreign clinical trials
or patient experiences. Because of this, U.S.
firms have incentives to perform their R & D in
this country, even if.they choose to introduce
their new drugs first and in greater numbers
abroad. Nevertheless, it should be borne in mind
that only a small fraction of compounds entering
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clinical testing in the United States ever become
commercial products (as noted above, Wardell
and Lasagna indicate this fraction is now less
than 10 percent). Multinational firms therefore
have the option of screening new drugs abroad
and performing duplicate U.S. trials on the re-
latively small fraction of drugs for which New
Drug Applications are submitted to the FDA.
They also can perform different phases of
development alternatively here and abroad in
order to reduce regulatory lags and bottlenecks.

Some descriptive statistics serve to illustrate
the extensive shifts that have occurred in the
behavior of multinational firms with respect
to foreign introductions and clinical testing over
the postamendment period. In Table 2, data on
all U.S. discovered drugs introduced in the
United Kingdom over the period 1960-1974
have been assembled in order to consider
whether U.S. discoveries are now being intro-
duced there before here. A U.S. discovered
drug is defined as one originating in a U.S.
laboratory.

Table 2 shows that in the early 1960’s, the
vast majority of U.S. discovered NCEs intro-
ductions in the U.K. become available there only
after here. However, a rather dramatic shift in
this situation has occurred over time. By the
final subperiod, 1972-74, approximately two-
thirds of the United States discovered NCE in-
troductions in the U.K. were either introduced
later, or have yet to become available, in the
United States. Preliminary analysis of data on
France and Germany suggest similar patterns.

The shift in firm behavior depicted in Table 2
would seem to be strongly tied to regulatory
differences in these countries. We might also
point out that the U.S. firms share of U.K. total
ethical drug and new product sales declined in
the post-1962 period (Grabowski and Vernon),
thus amplifying the incentives operating on
firms to modify their traditional practices of
introducing new products abroad only after
U.S. introduction.

It would seem important to note that the be-
havior of pharmaceutical firms in recent years
represents a significant departure from the pre-



197

VOL. 67 NO. I INNOVATION AND INVENTION 363
TaBLE 2—INTRODUCTION OF U.S. DiscoVERED DRUGS IN THE UNITED KINGDOM, 1960-74
Number (Percent) of these
Number of NCE U.S. Discovered NCEs:
Introductions in U.K. WwUS nUS nwUS Nor |
Penod U.S. Ongin® n . n N n . o in
en of e Before Same Year Later us.
1960-62 57 38 13 5 1
(66.6) (22.8) 8.7 (1.8)
1963-65 33 16 5 10 2
(48.4) (15.1) (30.3) (6.1)
196668 24 10 4 8 2
(41.6) (16.7) (33.3) 8.3)
1969-71 21 9 4 3 5
(42.8) 19.0 (14.2) (23.8)
1972-74 28 8 2 6 12
(28.5) (1.2 (21.4) (42.9

Sources: Information on NCE introductions in the United Kingdom and the origin of each NCE introduction were obtained
from data compiled by Paul de Haen, Inc.. and the National Economic Devclopment Office of Great Britain. In cases of
conflict between these two sources on the country of origin. the drug was not included in the above sample of U.S. discovered

introductions.

2Drugs of U.S. origin defined as an NCE discovered in U.S. research laboratory.

dictions of the product life cycle trade theory
proposed by Raymond Vernon and others. Not
only are these new drug innovations being intro-
duced first in foreign countries with much
smaller markets than the United States, but they
must also be produced in their initial stages of
product life in foreign plants as well. This is be-
cause U.S. regulatory law prohibits drugs not
yet cleared by U.S. authorities from being ex-
ported to foreign countries. Indeed, this pro-
vision of the law would appear to provide sub-
stantial incentives for direct foreign investment
by U.S. firms.

Data recently developed by Lasagna and
Wardell also suggest some significant shifts
have taken place in the location of clinical
testing by U.S. firms. They have recently com-
pleted a study of the new drug compounds
clinically tested by 15 large U.S. ethical drug
firms over the period 1960 to 1974. (These firms
accounted for 80 percent of R & D expendi-
tures in the United States.) Their results suggest
an increasing tendency for U.S. firms to perform
clinical testing of new drug compounds first in
foreign locations. Specifically, they found that
in 1974 these firms clinically tested approxi-
mately one-half of all their new drug compounds

first abroad, whereas before 1966, they per-
formed virtually all their clinical testing first in
the United States. Although industry R & D
expenditure data indicate that the percentage of
total R & D outlays expended in foreign coun-
tries by U.S. firms is still small (15.4 percent in
1974), foreign outlays are growing much more
rapidly than domestic expenditures and this per-
centage has doubled in the space of a few years
(Grabowski, Ch. II).

In summary, the data analyzed in this section
indicate that U.S. based multinational firms are
increasingly testing and marketing new chemical
entities abroad before the United States. As dis-
cussed above, the option to engage in such
foreign activities offers multinational firms
significant advantages in dealing with the more
stringent regulatory situation that has evolved in
this country. It is therefore perhaps not surpris-
ing that large multinational firms now account
for such a dominant share of innovation in the
U.S. ethical drug industry.

II1. Summary and Conclusions
Our results indicate that FDA regulation of
ethical drugs has had some significant adverse
effects on the structure of pharmaceutical inno-
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vation. In effect, the higher costs and risks of
drug innovation in the more stringent post- 1962
regulatory environment have operated as a
barrier to competition through new product
introduction. Consequently, the supply of new
drugs has not only declined, but it has also be-
come more concentrated over time in the larger
multinational firms better able to deal with this
more stringent environment. Given the rapid
sptead of health and safety regulation controls
throughout all sectors of the economy, further
attention to the adverse effects of regulation on
industry competitive structure would seem
highly desirable. They constitute a potentially
important source of long-run indirect costs to
society that must be weighed against the benefits
of these new regulatory controls.
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Appendix A3

The Determinants of Research and
Development Expenditures in the
Pharmaceutical Industry

Henry G. Grabowski
and
John Vernon

The pharmaceutical industry has been among the most innovative in-
dustries in the United States economy over the post-World War ]
period. A number of studies, however, have pointed to declining in-
novational outputs and lower research and development (R&D) pro-
ductivity in this industry over the past several years.! Our main objective
in this paper is to analvze the reaction of the major pharmaceutical firms
to these developments in terms of their allocations for research and
development activities. In particular, we wish to examine empirically
how firm research intensities have heen responding to factors such as
the expected returns from R&D and the availability of funds to under-
take R&D. To investigate this question, we utilize a model similar in
structure to that previously estimated by Grabowski for the pharma-
ceutical industry over the earlier period 1959 to 1962.?

The section of the paper that immediately follows discusses the
hypotheses to be tested as well as the general specification of the model.
The second section presents the empirical estimates. The final section
discusses the main conclusions and implications of the analysis.

Model Specification

The.R&D Decision Process in Pharmaceuticals. From the standpoint of
the pharmaceutical firm, R&D for new drug products constitute a long-
term investment decision process. As a first step in modeling this proc-
ess, we briefly review the investment theory of the firm and then discuss
its general applicability to R&D decisions in the drug industry.

! See, for example, the discussion of these adverse trends and the hypotheses concerning
their causes in Henry G. Grabowski. John M. Vernon, and Lacy G. Thomas, *"Estimating
the Effects of Regulation on Innovation: An International Comparative Analvsis of the
Pharmaceutical Industry,” Journal of Law and Economics, vol. 21 (April 1978), pp.
133-40; and also in Henry G. Grabowski. Drug Regulation and Innovation (Washingion,
D.C.: American Enterprise Institute, 1976), chaps. 2 and 3.

*Henry G. Grabowski. “The Determinants of Industrial Research and Development: A
Study of the Chemical, Drug, and Petroleum Industries.” Journal of Political Economy.
vol. 76 (March/April 1968). pp. 292-306.
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To determinc the optimal level of R&D investment using the econ-
omist’s rate-of-return analysis. the firm must first estimate the expected
time streams of costs and revenues for each of its potential R&D proj-
ects. This information can then be used to construct a marginal-return-
on-investment schedule (s1rr) by arranging projects in order of decreas-
ing rates of return (appropriately adjusted for risk). The intersection of
mrr and the cost-of-capital curve (mcc), which reflects the opportunity
cost of alternative investments for the firm and its sharcholders, deter-
mines the optimal level of R&D investment, R*.

In algebraic terms, the optimal level of R&D investment, R*, is
given by solving the equation

mrr(R, X) = mcc(Z) (1)

where R = investment expenditures in R&D; X = vector of variables
influencing the rate of return from new drug R&D; and Z = vector of
variables influencing the opportunity cost of investing in new drug R&D.

Equation (1) vields a determinant function for R* of the general
form

T =flX, 2) (2)

so that changes in the optimal level of R&D occur as a result of shifts
in either the marginal return on investment (the X factors) or the cost-
of-capital schedules (the Z factors).

We feel these basic factors influence the level of pharmaceutical
R&D expenditures as in the case of other investment decisions. but one
should also keep in mind some special characteristics of the R&D process
in thisindustry. Asindustry managers frequently point out, the discovery
and development of a new chemical entity (NCE) are characterized by
great uncertainty and normally take several years to pass through all the
different phases of research, clinical testing, and regulatory reviews.?

Basic research must first be undertaken before specific NCEs can
even be identified. After a new product candidate is synthesized, it is

’The quantitative characteristics of the R&D process in drugs (e.g., attrition rates, res-
idence times, and costs in different stages) have been examined in a recent National
Science Foundation research study at the University of Rochester under the direction of
Professor William Wardell and Louis Lasagna. See. for example, Ronald W. Hansen,
“The Pharmaceutical Development Process: Estimates of Development Costs and Times
and the Effects of Proposed Regulatory Changes.” in Robert [. Chien. ed., Issues in
Pharmaceutical Economics (Lexington, Mass.: Lexington Books, 1979), pp. 151-82; and
W. Wardell. M. Hassar. S. Anavekar, and L. Lasagna, “"The Rate of Development of
New Drugs in the United States, 1963 through 1975, Clinical Pharmacology and Ther-
apeutics, vol. 24 (August 1978), pp. 133-45.
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then screened on animals to obtain some idea of its properties in man.
Typically. hundreds of drugs are screened for every one clinically tested
in man. Those drugs that are taken into clinical testing come under the
regulation of the Food and Drug Administration (FDA) and must pass
through a number of development stages designed to illuminate their
therapeutic and toxic effects in man. Wardell’s recent analysis of the
clinical investigation process in drugs indicates a high attrition rate here
as well. Only about one drug in eight passes through all the stages to
the point of filing a new drug application (NDA) with the FDA *

Given this situation. industry managers indicate that it is only after
the initial clinical tests are completed that sufficient information becomes
available on a drug's therapeutic and toxic effects to allow them to
perform a formal rate-of-return analvsis. A firm also has considerable
economic incentive to do so at this point because the R&D costs for a
project begin to escalate rapidly in the more advanced stages of devel-
opment.® It is also true. however, that there are many more projects at
the discovery and early clinical stages. In the aggregate, these constitute
a major share (more than half) of the industry’s total R&D investment
expenditures.®

Given the difficulties of estimating returns for discovery research
projects and in early clinical development trials, how do firms allocate
resources to these projects and determine their total R&D budgets?
Interviews with industry managers indicate that, in the short run. drug
firms accord considerable attention to rule-of-thumb relationships.” In
particular, they tend to focus on the R&D-to-sales ratio as a device for
budgetary control and the allocation of resources to R&D. This is a
short-run management device for dealing with the high levels of uncer-
tainty associated with drug R&D. and it also provides some underlying
stability in the growth (or contraction) of scientific personnel and other
R&D inputs. :

Nevertheless, it is also clear from examining data on the pharma-
ceutical industry that firm R&D-to-sales ratios or research intensities

*Wardell et al., Rate of Development,” p. 133.
*Hansen, *"Pharmaceutical Development Process.” p. 165.

¢ David Schwartzman, for example, estimates that discovery research by itself accounts
for approximately half of the industry’s R&D expenditures. See David Schwartzman.
Innovation in the Pharmaceutical Industry (Baltimore: Johns Hopkins University Press.
1976), p. 70.

*The deciston-making process in this regard was examined by Grabowski in his doctoral
dissertation, “"The Determinants and Effects of Industrial Research and Development
Expenditures™ (Princeton University, 1967). and more recently in a doctoral dissertation
by Erol Caglarcan. “Econoniics of Innovation in the Pharmaceutical Industry”™ (George
Washington University, 1977).



202

R&D PROCESS: ECONOMIC FACTORS

do change over time and that there is also a considerable variance in
these ratios across firms at any point in time.* It seems reasonable to
hypothesize that firms will attempt to adjust their research intensity over
time in accordance with the factors specified in the investment model
given above: that is to say, we would expect that firm rescarch intensity
would change in accordance with management perceptions of the pro-
spective returns to R&D relative to the cost and availability of invest-
ment funds (namely, the X and Z factors in equations (1) and (2) above).

In this paper, we plan to develop and estimate a model of the
determinants of firm research intensity in the pharmaceutical industry
using this general methodological framework. Our analysis of firm re-
search intensity builds directly on an earlier empirical study on this
subject by Grabowski for the 1959-1962 period.” The current study will
investigate the determinants of rescarch intensity for a sample of ten
major pharmaceutical firms over the more recent period 1962 to 1975.

An investigation of the determinants of drug firm research intensity
for the post-1962 period would scem desirable on a number of counts.
First, there have been a number of important structural changes affecting
the pharmaceutical R&D process since 1962, including the Kefauver-
Harris amendments to the Food and Drug Act. Second. there are some
new data sources that can be employed to formulate some of the de-
terminant variables in a form conceptually superior to what was pre-
viously possible. Finally, there are a number of important policy de-
velopments now taking place in the pharmaceutical industry, such as the
passage of state substitution laws. which could influence significantly
the incentives for R&D over the immediate future. To gain insights into
the likely quantitative effects of these developments. however, R&D
determinant equations estimated on current rather than historical data
are necessary. Because there have been no published studies to our
knowledge on R&D determinants specific to the pharmaceutical indus-
try for the post-1962 period, we undertake such an empirical study
here.!®

Data Sample Characteristics. Data on firm R&D expenditures were
obtained from the Standard and Poor Compustat Tape. Two major

¢ Data supporting this point are discussed in the next section and are also presented in the
data appendix at the end of this paper.

? Grabowski, “"Determinants of Research and Development.™ passim.

**Ben Branch has published a study of the determinants of R&D for drugs and other
industries, using patents as a proxy for R&D inputs. that also focuses on the earlier time
period, 1950 to 1965. See Ben Branch, “Research and Development Activity and Prof-
itability: A Distributed Lag Analysis,” Journal of Political Economy, vol. 82 (September/
October 1974), pp. 999-1011.



203

GRABOWSKI AND VERNON

considerations in selecting the sample of firms to include in the study
were the availability of R&D expenditures for the complete 1962-1975
period and the degree of specialization of the firm in ethical drugs. Only
firms with 40 percent or more of their total sales accounted for by ethical
drug sales were included. (In addition. we included this percentage as
an explanatory or control variable in the regressions.) These two con-
ditions resulted in a sample of ten major pharmaceutical firms for the
period 1962-1975.

Further details on this sample are presented in the data appendix.
At this point, however, we should note that there is a wide variance in
the research intensity for these ten sample firms. In the initial vear of
the sample, for example, R&D expenditures as a percentage of sales
vary from a low of 3.8 percent to a high of 11.6 percent. Another
interesting fact is that the R&D-to-sales ratio exhibited a decided down-
ward trend over time between 1962 and 1975 for most of the firms in
our sample.!

"It is instructive in this regard to examine the time pattern of R&D
expenditures and research intensities obtained by aggregating the in-
dividual firm data over the group of firms in our sample. These aggregate
figures are shown in figure 1. R&D expenditures for this group of ten
firms. measured in constant dollar terms. grew at a rapid rate over the
1960s but increased at relatively low rates during the 1970s.'* In contrast
to this pattern for absolute dollar outlays. however. the aggregate R&D-
to-sales ratios for this group of firms peaked in the 1961 to 1963 period
and exhibited a general decline over the remainder of this sample peniod.
Hence, in contrast to the studies of R&D determinants previously done
for the period of the 1950s and early 1960s, we are investigating here
a period of generally declining rather than rising firm research intens-
ities. It will be interesting to see how this affects the empirical estimates.

Explanatory Variables and Model Hypotheses. Past R& D success. A kev
question is how firms form expectations on the returns from R&D, given
the high degree of uncertainty that characterizes the large share of
projects in the discovery and early clinical development stages. A basic’
assumption made in Grabowski’s earlier study was that firm expectations

"' This was true for seven of the ten firms in the present sample. Furthermore. the three
firms with a positive trend in R&D-to-sales ratios were the three with the lowest R&D-
to-sales ratios in the beginning vear. and their R&D-to-sales ratios remained sigaificantly
below the sample mean throughout the full period.

2 Absolute R&D expenditures were transformed to constant 1967 dollars using the whole-
sale price index as the deflator. It is generally acknowledged that R&D costs have nisen
at a faster rate than this price index. Hence. the very low positive rates of growth for
R&D expenditures over recent years observed in figure 1 could actually be negative if a
better deflator of R&D expenditures were avaitable to transform these data.

81-860 O—81—14
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FIGURE 1
TiME TREND IN R&D VARIABLES FOR AGGREGATE SAMPLE
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are significantly influenced by past successes or failures from R&D.
Under this hypothesis, expectations change over time as a result of the
firm's cumulative track record from R&D. Significant differences in
attitudes and expectations concerning R&D can be expected to arise
across firms from this adaptive type of process.

In Grabowski's earlier study, a variable indexing a firm’s past “‘r
search productivity” was constructed to test this hypothesis. This vari-
able was formulated as a moving average of the patents received by a
firm relative to its R&D employees over a prior period of several years.
Although this variable was highly significant, there are a number of
obvious conceptual problems associated with using patents as one’s basic
index of R&D outputs.’?

In the current study, an R&D productivity variable is constructed
. that has new product sales rather than patents as the basic measure of
R&D output. In particular, the R&D productivity variable is formulated
as a moving average of a firm’s introductory sales of NCEs over a prior
five-year period divided by its R&D expenditures over this period. This
is a much better proxy variable for a firm’s past return from R&D. It
therefore should provide a better test of the expectational hypothesis
above.

In addition, it will be especially interesting to see how this past

D These are discussed by Grabowski in **Determinants of Research and Development,”
pp. 294-95.
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FIGURE 2
TivME TREND IN R&D PRODUCTIVITY INDEX FOR AGGREGATE SAMPLE
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success variable performs in the period under analysis, given the fact
that a number of recent research studies point to sharply declining pri-
vate rates of return to drug R&D activity in the post-1962 period. Martin
Bailey, for example, found (pretax) rates of return to R&D in the pre-
1962 period of approximately 30 percent while projecting rates of return
in the post-1962 period to have declined to less than half this level.™!
David Schwartzman, in an extensive study of this question, estimated
an (after-tax) return to drug R&D for the 1966-1972 period to be in the
range of 3.3 to 7.5 percent, also down significantly from his pre-1962
estimated (after-tax) return of 11.4 percent.'

In figure 2, we have plotted the trend over time in our past R&D
success variable that was obtained by summing the values on new prod-
uct sales and R&D expenditures over all ten firms in our sample. Al-
though there is considerable year-to-year fluctuation in this aggregate
index, the long-term trend over the 1962 to 1975 period is clearly down-
ward. The value in the terminal year is roughly half what it was in the

“Martin N. Bailey, “Research and Development Costs and Returns: The U.S. Phar-
maceutical Industry,” Journal of Political Economy, vol. 80 (January/February 1972). p.
83.

* David Schwarizman, The Expected Return from Pharmaceutical Research (Washington,
D.C.: American Enterprise Institute, 1975).
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initial year. The behavior of this aggregate variable over time therefore
appears consistent with results from the formal rate-of-return studies
cited above.

From a disaggregative perspective. of course, some of the firms in
our sample experienced significant new product successes during this
period while others did not, and this should be reflected in their R&D
behavior if the hypothesis above is correct.

Diversification. A second determinant variable of research intensity
included in Grabowski's early study was an index of firm diversification.
This variable was included to test Richard Nelson’s hypothesis that firm
diversification will positively influence profit expectations from R&D.'"®
The basic idea is that a more diversified firm will be better able to
exploit serendipitous research findings than one with a narrow base of
operations. Hence, it will have the incentive to undertake more R&D,
especiallv basic or discovery rescarch activity.

In Grabowski's earlier study, the measure of firm diversification
used was the number of separate five-digit standard industrial classifi-
cation (SIC) pharmaceutical products produced by the firm. This vari-
able was statistically significant in his study. At the same time. however,
diversification measures have exhibited z mixed performance in other
studies of R&D expenditures and outputs. Some studies have found a
positive effect for diversification, but others have found insignificant or
even negative relationships.'’

In the current study, we include firm diversification as a determinant
variable of research intensity. Instead of counting the number of five-
digit classes to construct this variable, L>wever, firm data on market
share by therapeutic product classes were zssembled to construct a Her-
findahl-type measure of diversification. T=is is a conceptually superior
measure of this structural characteristic ar. Z should provide a betrer test
of the effect of diversification on firm reszarch intensity.'

‘o Richard Nelson, “The Simple Economics of Bz Scientific Research.” Journal of
Political Economy, vol. 67 (June 1959), pp. 297-3.«

17The results of these studies are summarized iz 1. J. Kamien and N. L. Schwartz,
“Market Structure and Innovation: A Survey,” Jou=nal of Economic Literciure. vol. 13
(March 1975), pp. 26-27. In addition, an alternazus# measure of diversification based on
the number of separate therapeutic categories ir. »nich a firm performs R&D has also
been emplowd in past analysis. See Erol Caglarzzar.. Richard E. Faust. and Izrome E.
Schnee, “Resource Allocation in Pharmaceutical ¥ +-»zarch and Development.™ ia Samuel
A. Mitchell and Emery A. Link, eds., fnpact o 7 =nlic Policy on Drug Inro: 2iion and
Pricing (Washington, D.C.: American Universits _*6). pp. 33138.

% The Herfindah! Index, which is formally define m the next section and iliustrated in
the data appendix, is generally considered a more <iszmiminating measure of diversification
because it takes account not only of the number =7 different product classes 1a which a
firm produces but also of its level of production :a zuch class.
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‘Cash flow. In addition to expected returns, the cost and availability
of investment funds are another basic set of factors influencing long-
term R&D investment decisions (that is, the Z factors in equation 2).
In Grabowski's earlier study, a highly significant relation was found
between a firm’s research intensity and its cash flow margin {measured
as the ratio of lagged profits pius depreciation to sales). The basic ra-
tionale for including such a cash flow variable is the hypothesis that
firms impute a lower cost of capital to internal funds, because of the
lower transactions costs and risks compared with those from external
sources.

The general relation between firm investment expenditures and
cash flow availability has received considerable attention in the empirical
literature on investment determinants. A number of studies have found
results consistent with the hvpothesis above, whereas others have dis-
puted its validity '

In the case of the relation of R&D investment in the pharmaceutical
industry to cash flow availability, however, there are some particular
factors that should be kept in mind. First, the industry invests relatively
large sums in the search for new drug products and in the promotion
of new products after they enter the marketplace. At the same time,
the industry is not very capital-intensive in terms of fixed capital assets
(that is, investment in plant and equipment). Hence, a large share of
a firm’s investment is in so-called intangible capital ™ which generally
involves above average riskiness.

This latter point is supported by recent research studies that indicate
that the distribution of returns to drug R&D is highly skewed.?! In
particular, itis not uncommon for major firms to go several years without
any commercially successful NCEs while, at the same time, a few new
drugs have earned spectacular returns. Furthermore, the capital value
of an established drug product can erode very quickly in pharmaceuti-

¥ Perhaps the most supportive empirical study of the general hypothesis underlving this
relation is given in a paper by W. Baumol, P. Heim, B. Malkiel, and R. Quandt, “*Earnings
Retention, New Capital, and the Growth of the Firm,” Review of Economics and Statistics,
vol. 52 (November 1970), pp. 345-55. They find much lower average returns for invest-
ments financed by retained earnings compared with debt or new equity. For a review of
studies specifically focused on the eifects of cash flow on R&D investment, see the review
in Kamien and Schwartz, "Market Structure and Innovation,” pp. 24-26.

© This result emerges in studies by Kenneth W. Clarkson, /ntangible Capital and Rates
of Rewurn (Washington, D.C.: American Enterprise Institute, 1977), and Henry G. Gra-
bowski and Dennis C. Mueller, “Industrial Research and Devclopment, Intangible Capital
Stocks, and Firm Profit Rates,” Bell Journal of Economics, vol. 9 (Autumn 1978). pp.
328-43.

*' This finding, for cxample, is emphasized by Schwartzman in The Expected Return. pp.
137-39, and also in the paper by John Virts and Fred Weston, “Expectations and the
Allocation of Research and Development Resources,” herein.
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cals. if a competitor comes out with a product clearly superior in the
eves of physicians.

Given these circumstances, it is not implausible that firm managers
in the drug industry would have a strong desire for secure financial
underpinnings to their investments in R&D and that a positive link
between R&D outlays and cash flow availability would occur. This hy-
pothesis is also consistent with the very low debt-to-equity ratios tra-
ditionally observed for this industry.?

In the current studv, we therefore include cash flow availability as
another determinant variable of drug R&D investment. Because the
dependent variable in our analysis is research intensity, the cash flow
variable is also deflated by firm sales.® Hence, we are testing the hy-
pothesis that a firm's research intensity is positively related to its (lagged)
cash flow margin. The trend over time in this cash flow margin variable
for our aggregate ten-firm sample is shown in figure 3.

Basic Model Specification. The basic mode! that is to be estimated in
our regression analysis for the 1962 to 1975 period is therefore the linear
functional form of the following equation:

RD.SiI = f(NRiH DVRi- CFMin PC:’:) (3)

where the variables are defined as follows:

RDS, = research and development expenditures divided by sales

for the ith firm in year ¢
NR, = index of past R&D success for ith firm in year r—in par-

ticular, it equals sales of firm’s new product introductions,
during first three years of product’s commercial life, for
all its introductions in years ¢t = 0, -1, . . ., 4, divided
by R&D expenditures in yeart —2

DVR;= a Herfindahl-type index of ith firm’s diversification that
equals 1 — 357 where §; = fraction of firm’s ethical drugs
sales in jth class, calculated at a midpoint year of the
sample

Z Stewart Myers argues that firms that tend to invest in assets that take a relatively long
term to realize returns and are not easily salable (i.e., R&D as opposed to plant and
equipment) are less likely to finance with debt instruments. See Stewart Myers, “Deter-
minants of Corporate Borrowing,” Journal of Financial Economics, vol. 5 (November
1977), pp. 147-75.

3 By expressing these variables as intensity measures or size-deflated ratio variables, one
also avoids the cconometric problem of heteroscedasticity that is gencrally present in
cross-sectional models estimated on absolute values.
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FIGURE 3
TiME TREND IN CASH FLOW MARGIN FOR AGGREGATE SAMPLE
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CFM,, = cash flow margin for ith firm in year r—in particular, it
equals lagged profits after taxes plus depreciation divided
by sales

PC, = percentage of ith firm's total sales accounted for by ethical
drug sales during year ¢

This is essentially the same structural model previously estimated

by Grabowski for the 1959 to 1962 period. In the present analysis,
however, we have constructed the past R&D success as well as the
diversification variables in a conceptually superior form. The percentage
of firm’s sales accounted for by pharmaceuticals has also been included
as a control variable to take account of the fact that firms have Secondary,
but nonsignificant, operations in other industries that will affect their
overall research intensity.?

Several variants of this basic equation will also be estimated and

discussed in the next section on empirical results.

¥ Because the pharmaceutical industry is among the most research-intensive sectors, div-
ersification to other product areas generally implies lower overall firm research intensity.
Hence, a positive coefficient is expected for the PC control variable in this regression
equatior.
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Empirical Results

In table 1, we present the linear regression coefficient estimates for the
model specified in equation (3). The coefficients are estimated on the
pooled sample for the ten pharmaceutical firms taken over the entire
fourteen-year period 1962-1975 and also for the two seven-year sub-
intervals. 1962-1968 and 1969-1975.

As in the carlicr study, both the cash flow and the R&D productivity
variables are positive and statistically significant at normal confidence
intervals. The diversification variable takes on the expected positive
sign. It is statistically significant, however, only at the 10 percent level
for the fourteen-year period and insignificant in the subinterval equa-
tions. Finally. the variable indicating the percentage of firm sales volume
accounted for by pharmaceuticals, which has been added to present
specification as an additional control factor, also has the expected pos-
itive coefficient and is statistically significant in all cases.

The present set of estimates is very similar in character to the
previously published results. Thus, the model appears to be quite robust.

TABLE 1

LINEAR REGRESSIONS EXPLAINING R&D/SALES RATIOS FOR TEN
PHARMACEUTICAL FIRMS

Equation

Number Intercept  CFM NR DVR PC RIF Period

(1-1) -.051 268 .019  .045 063 .49/32.6 1962-1975
(-1.86) (6.07) (3.80) (1.73) (5.11)

(1-2) -.005 224 015 064 .48/41.9 1962-1975
(—-.73) (6.16) (3.36) (5.18) -

(1-3) ~.057 282 016 .035 .084 .53/18.9 1962-1968
(—-1.36) (4.38) (2.49) (.88) (5.01)

(1-4) -.021 249 013 085 .53725.1 1962-1968
(—-1.81) (4.76) (2.45) (5.10)

(1-5) ~.033 255 .029 042 041 .44/13.1 1969-1975
(—-.85) (3.81) (1.96) (1.09) (2.18)

(1-6) .007 209 030 043 d43/17.1 1969-1975

(.72) (4.01) (2.01) (2.30)

NOTE: -statistics are given in parentheses; CFM (cash flow margin) = profits after taxes
plus depreciation divided by sales, all lagged two years; NR = sum of NPS (1) for 1 =
0, -1, =2, -3, -4, divided by R&D expenditures in + —2, where NPS(r) = sales of
new chemical entities introduced in year rin¢ + 1,1 + 2, and ¢ + 3; DVR = index of
diversification, which equals 1 — Is7, where 5, = shuare of prescriptions in ith class; PC
= percentage of total firm sales accounted for by pharmaceutical sales.

Cmvimm O e an e
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Moreover. its robustness over the current fourteen-year sample period
is illustrated by the high degree of stability in the coefficients when
estimated over the two seven-year subintervals. Using the standard F-
test devised by Chow, we were unable to reject the hypothesis that the
estimated coefficients were identical over the two periods (with F =
1.10).»

Because the formulation of the R&D productivity variable as a five-
year moving average of a firm's prior NCE introductions is quite arbi-
trary, we experimented with several variants of this variable. First, we
tried constructing this variable as a moving average using shorter time
intervals (three and four vears) but found that the five-year period
performed somewhat better from a statistical standpoint. Second. we
estimated this variable using an Almon polynomial distributed lag ap-
proach. This relaxes the constraint of a uniform lag structure implicit
in our moving average formulation. The pooled samples used in the
present analysis do not provide the best basis for discriminating between
alternative lag structures because of the short time intervals involved
here. The general pattern emerging from the Almon lags estimates,
however, indicated a declining lag structure as one moves backward in
time. This is a plausible lag structure for this variable. Nevertheless, the
five-year moving average formulation, which uses up fewer degrees of
freedom, performs about as well from the standpoint of explanatory
power. It therefore appears to be a reasonable formulation of this var-
iable in the present situation. '

We also investigated some alternative lag formulations for the cash
flow margin variable. In particular, we estimated equation (3) with the
cash flow margin separately fagged zero. one, and two periods and also
with all of these lagged terms put simultaneously in one equation. We
found all three lag specifications had similar coefficients when entered
separately, but the two-period lag performed marginally better in terms
of statistical significance. The two-period lag also dominated statistically
when all three lag terms were entered simultaneously; so this particular
lag term was selected for our summary results in table 1.7

3 We should also obscrve that because the data involve a pooling of cross sections, the
usual Durbin-Watson coefficient cannot be used to test autocorrelation. Theoretically, an
estimate of the autocorrelation parameter for the error terms of each of the ten firms
might be appropriate, yielding ten parameters to be used in transforming the data. A
visual examination of the residuals, however, indicated that serial correlation did not
appear to be a problem in the present situation. This contention was given further support
by estimating regressions using observations for the years 1962, 1969, and 1975 only for
each firm. The coefficienis were quite close to those in table 1.

* There is such a high degree of correlation between these lag terms in our pooled cross-
sectional sample that attempts to estimate more complex lag structures were not feasible.
Nevertheless, it is interesting to note that when we entered these lag terms simultaneously.
the sum of the regression coefficients was approximately equal to the value observed when
the lag terms were estimated scparately.
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It is interesting to point out that the coefficient estimates for the
cash flow margin variable in table 1. and also for the alternative lag
term formulations, are quite close to the 0.24 cocfficient estimate on
this variable in Grabowski’'s early study. These estimates imply that a
$1 million increase (decrease) in cash flow will lead approximately to
a quarter-million increase (decrease) in R&D expenditures. Moreover,
estimates on the magnitude of this coefficient have remained stable for
an extensive period in which a number of important structural changes
have occurred in the industry.

We should emphasize at this point that the effects on R&D in-
vestment of the past R&D success and cash flow variables are interre-
lated. In particular, past R&D success influences not only a firm’s ex-
pected future returns to R&D but also its level of cash flow availability
to undertake R&D. We investigated this point by estimating distributed
lag relations between the cash flow margin and past R&D productivity
measures. We found a statistically significant relation between these
variables that was characterized by relatively long mean lags-—namely,
seven to nine years. Hence, there is a long-term interactive relation
between these variables and R&D. Specifically, if a firm's research
productivity remains low for a number of years, its cash flow will also
eventually be significantly affected, and there will be further negative
impacts on its R&D investment.?’

The diversification variable was not statistically significant in the
present analysis, in contrast with the earlier study. One problem with
this variable in the current case is that all ten firms turned out to be
very diversified across ethical drug classes. Hence, there is not much
sample variation to investigate this hypothesis.” As discussed above,
this variable has also performed in a mixed fashion in several related
studies by other investigators.

In addition to the linear regression specification given in table 1,
we also estimated a logarithmic specification of this model. This spec-
ification was confronted by a basic problem not applicable to the linear
case—namely, the presence of some zero observations in the R&D
productivity variables. We circumvented this problem by the standard

2 The observed cocfficient on the cash flow variable can also be expected to be altered,
over the long run, by the firm's expected return to R&D. Whereas we have estimated the
parameter using a linear specification over the relatively short period under study, a firm'’s
investment allocations from its cash flow should change in accordance with its long-run
perceptions of relative returns from different invesiment activities. Thus. if a firm were
to become convinced over time that the expected returns from R&D were generally going
1o remain below those of other investment activities, one would also expect to see the
share of cash flow devoted to R&D diminish.

2 This point can be seen from the data presented in the appendix. The sample mean for
the diversification variable is 0.84, and its coefficient of variation is only .08. Eight of the
ten firms are concentrated in the narrow interval from 0.83 to 0.91.
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(but ad hoc) procedure of assigning arbitrary low values to these zero
observations. Two firms had so many zero values that they were omitted
from the analysis. Nevertheless, the resulting estimates were generally
supportive of the linear equation specification, in the sense that both
the cash flow and the past R&D success variables were statistically
significant.

In sum, the empirical results presented here generally confirm the
investment model presented in the first part of the paper. They are also
broadly consistent with Grabowski’s empirical findings for the earlier
1959 to 1962 period.

Conclusions and Implications

As noted at the outset, drug innovation has been characterized by a
number of adverse trends over the last two decades, including higher
research costs and development times and fewer new product introduc-
tions. Several researchers have formally investigated the private rate of
return to pharmaceutical R&D over this period, and they have generally
found low average returns on R&D. Nonetheless, these rate-of-return
studies also give rise to a somewhat paradoxical question: Why have
drug firms continued to maintain such high leveis of investment in R&D
if the expected returns are as low as these studies seem to indicate?

The analysis of R&D determinants undertaken here provides some
insights into this question. Our regression results indicate that firms do
react to lower realized returns on R&D in the expected manner, but
the adjustment process is a very gradual one with relatively long lags.
This is perhaps not surprising. given the fact that new product innovation
has historically been a central and quite profitable mode of competition
for the industry dating back to the pre-World War Il era. Moreover,
the high degree of uncertainty and serendipity that characterizes dis-
covery research and early clinical development trials in pharmaceuticals
is also consistent with a cautious response to lower realized returns on
past R&D efforts. Future returns may be very different from current
or past returns, especially for individual firms. Although the major drug
firms have not generally responded to lower returns by decreasing the
absolute size of their R&D personnel and other inputs, the research
intensities of these firms have been gradually declining over the past
two decades, and there have been increased investment and diversifi-
cation in nonpharmaceutical areas.

Our regression results also indicate that the general availability of
internal funds. or cash flow. is another important factor that influenced
R&D behavior over this period. We found a statistically significant,
stable positive relation between firm research intensities and their lagged
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cash flow margins. Moreover. these margins were relatively high over
much of the period under study as a result of the record number of
products introduced in the 1950s. These products remained under patent
protection and generated high cash flows for the innovating firm well
into the 1960s. and even 1970s, in many cases.®

We can therefore infer from our analysis that the relatively high
levels of internal cash flow over much of the post-1962 period operated
to moderate the observed decline in firm research intensities. Whether
this will be the case in the future, however, is not at all obvious. Industry
cash flow margins are now well below the peak of earlier years. Fur-
thermore, there are a number of institutional and structural changes
taking place in the industry that are likely to have negative effects on
both the expected returns to R&D and the cash flow margins of the
research-intensive firms in the future. These changes, which we have
analvzed elsewhere, include much shorter effective patent lives on cur-
rent new product introductions.* as well as the likelihood of increased
competition from generic products in the postpatent period as a result
of the new state substitution laws and the maximum-allowable-cost pro-
gram on government purchases of drugs.*

Should policy makers be concerned about declining research inten-
sity in the pharmaceutical industry and the prospect that such trends
may accelerate if the private returns on R&D remain low? The answer
to this question depends on whether current levels of private R&D
expenditures are too high or too low from the perspective of overall
social benefits and costs. The positive analysis of R&D behavior un-
dertaken here does not directly address this question.

We might close, however, by noting that it is generally presumed
in the theoretical literature that social rates of return will usually be

¥ This general point is illustrated by examining the trend on the aggregate cash flow
margin for the ten firms in our sample that is plotied in figure 3. This variable was still
increasing for several years into the 1960s while the level! of sales per R&D input had
peaked and was trending sharply downward (as reflected in the behavior of the research
productivity variable in figure 2).

% The University of Rochester's Center for the Study of Drug Development has under-
taken an analysis of average effective patent life for new introductions over recent ycars.
They found that average patent life for an NCE introduced in 1966 was 13.8 years, but
by 1977 the average patent life for an NCE had declined to 8.9 years (Martin Eisman,
University of Rochester, private correspondence, 1978). The short effective patent lives
on new drug products reflect the long development and regulatory approval times and
the fact that a patent is normally granted several years before a tvpical NCE is approved
for marketing.

M In a recently published paper, we perform a sensitivity analysis that examines the joint
effect of shorter paient lives and increased substitution on the incentives for R&D: **Sub-
stitution Laws and Innovation in the Pharmaceutical Industry,” Law and Contemporary
Problems. vol. 43 (Winter-Spring 1979). pp. 43-66.
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TABLE 2
DATA VALUES FOR ALL VARIABLES, 1970

Firm R&DISALES CFM NR DVR PC
Abbott 0.058 0.115 0.4 0.88 0.72
Eli Lilly 0.103 0.174 154.8 0.89 0.71
Merck 0.092 0.197 22 0.83 0.90
Pfizer 0.035 0.120 411.6 0.84 0.48
Robins 0.044 0.135 6.5 0.86 0.70
Schering-Plough 0.054 0.150 192.7 0.88 0.63
SmithKline 0.090 0.171 15.3 0.91 0.62
Syntex 0.119 0.301 186.1 0.63 0.74
Upjohn 0.105 0.135 205.6 0.86 0.86
Carter-Wallace 0.063 0.102 0.0 0.86 0.42

Definition of variables and sources:

® R&D/SALES = research and development expenditures divided by sales: obtained

from Standard and Poor's Compustat Annual Data Tape.

CFM (cash flow margin) = profits after taxes plus depreciation divided by sales. all

lagged two years: obtained from the Compustat Tape.

® NR = sum of NPS(r) fort = 0, —1, =2, -3, -4, divided by R&D expenditures in
t — 2; where NPS(r) = sales of new chemical entities introduced in year rin¢ + 1.
t + 2,and ¢ + 3. Units are normalized for descriptive purposes {sec figure 2). List
of new chemical entities each year obtained from Paul de Haen. Nonproprietary
Name Index, and special reports by de Haen. All data on sales of new. chemical
entities obtained from Intercontinental Medical Statistics.

® DVR = index of diversification, which equals 1 — Is? where s, = share of prescriptions
in ith class. This index was constructed using data from a marketing research firm.
Lea Associates. In a special report for the year 1968, an analysis of pharmaceutical
manufacturers was prepared in which each firm’s total prescriptions were distributed
among twenty-two classes (for example. infective and parasitic diseases. neoplasms.
allergic disorders). Hence, DVR values for 1968 were assumed to hold for the entire
period.

e PC = percentage of total firm sales accounted for by pharmaceutical sales. The value
of PC for 1970 was obtained from NEDO Chemicals, E.D.C. Focus on Pharma-
ceuticals, September 1972. Values of PC for 1975 were obtained from Scrip, January
8, 1977. Hence, the 1970 PC values-were applied to all prior vears, and succeeding
years were found by linearly interpolating between 1970 and 1975 values.

greater than private rates of return on R&D activity for a number of
well-known reasons.*? Furthermore, Mansfield et al. recently investi-
gated this question empirically for a sample of seventeen (nonphar-
maceutical) innovations and found the social rate of return on average

3 A classic article in this regard is Kenneth Arrow’s paper, in the National Burcau of
Economic Research conference volume. “"Economic Welfare and the Allocation of Re-
sources to Invention,” in R. Nelson, ed., The Rate and Direction of Inventive Acuivity
(Princeton: Princeton University Press, 1962).
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to be roughly double the private rate.*® The case study analysis by
Weisbrod and Geweke™ to be presented later in this volume also in-
dicates relatively high social returns to R&D. Although considerable
research remains to be done in this area, these initial results suggest that
policy makers should at least examine the basic factors underlying the
declining levels of drug firm research intensities and innovations and
should also consider possible policy options for dealing with this situ-
ation.

Data Appendix

The data used in this study were obtained from various sources, as will
be described. Table 2 contains values for the variables for the year 1970
to provide the reader with an understanding of the relative magnitudes.
The ten firms selected were all firms for which complete data were
available for the 1962-1975 period. Generally, the-unavailability of data
on R&D expenditures was the primary reason that most other firms
failed to be included.

¥ Edwin Mansfield, J. Rapoport, A. Romeo, S. Wagner, and G. Beardsley, ““Social and
Private Rates of Return from Industrial Innovation.” Quarterly Journal of Economics.
vol. 91 (May 1977), pp. 221-40. .

> John F. Geweke and Burton A. Weisbrod, "Some Economic Consequences of Tech-
nological Advance in Medical Care: The Case of a New Drug,” herein.

Reprinted from Robert Helms,
ed., Drugs and Health, American Enterprise
Institute, Washington, D. C, 1981
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The pharamaceutical industry has been one of the most innovative
industries in the U.S. over‘the past thirty years. However, the rate of
new drug introductions in the past decade has been significantly lower than
it was in the earlier post World War II period. As a result, the rea;ons
for and social significance of this decline have been the subject of

- considerable attention by both policymakers and acgdemicians.

" The decline in new drug introductions has been accompanied by strong
upward trends in costs, time, and risks associated with discovering and
developing new drugs. As one would expect, studies of the rate of return
to drug innovation have found relatively low returns kSchwartzman (1975) and
Weston and Virts (1981)). It is also the case that U.S. firms are increasing
their R & D expenditures in foreign countries at a faster rate than In the
U.,S. In fact, in real terms, U.S, R & D expenditures may be declining.

One important explanation for these trends has been the increased regulatory
controls of the Food and Drug Administration (FDA) whi;h resulted from

the 1962 Kefauver-Harris amendments to the Food, Drug and Cosmetic Act
(Grabowski, Vernon, and Thomas (1978)). These amendments required a new
drug's efficacy, as well as safety, to be demonstrated on the basis of

well controlled scientific tests prior to marketing approval by the FDA.

An indirect effect of regulation has been a reduction in the effective
patent life for a new drug. The reason is that the average time to develop
a new chemical entity (NCE) and gain regulatory approval far exceeds the
time necessary to obtain a patent. While the length of patent protection
has been of secondary import historically in the drug industry, this
situation appears to be changing with the repeal of antisubstitution
laws (Grabowskl and Vernon (1979)). That is, the antisubstitution laws
made it possible for innovating firms, through strong brand loyalties, to
maintain dominant market positions for their products even after patent
expiration. Now, in many states, lower cost generic products that become
available upon patent expiration can be substituted by pharmacists even
though the physician prescribes the original brand name products.

The period of patent protection now ave;ages only ten years or so as

compared to the legal life of seventcen years. For this reason, legislative
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proposals have been made to restore part or all of the patent life lost
during the chemical testing and FDA review period. The objective, of course,
is to stimulate innovation by increasing the expected return to pharma-
ceutical R & D,

Given the current interest in patent policy and its impact on the
expected return to pharmaceutical R & D, we have performed a preliminary
sensitivity analysis which sheds some light on the relationship between
product life and profitability. Of course, the results are inadequate to
support any particular product life as being ‘the "socially optimal” patent
life. Rather, the work here is intended as a first step in understanding
the quantitative effects of various product lives on profitability as well
as other related issues.

Based upon a number of important assumptigns, we show, for examplé.
that at a 10 percent real interest rate the average 1970-1976 new drug
required 19 years to break even. At an 8 percent interest rate, 12 years
would permit the firm to break even. "Breaking-even" means to cover all
R & D discovery and development costs in addition to production and marketing
costs.

While the above paragraph ref;rs to the average inﬁéstycnt in drug
innovation, we also show that the variance in payoéfs is great and highly
skewed. For example, of the 37 NCE's discovered and introduced in the U.S.
in the 1970-1976 period, only 13 were able to at least cover their costs
(over a 20 year life), This is true despite the fact that the average
payoff to the 37 NCE's was slightly in excess of the average cost.

An interesting findirg for R & D strategic decisions is the variation
of profitability across therapeutic classes. Although the small numbers
of NCE's in certain classes makes it dangerous to generalize, it appears
that for the 1970-1976 period the anti-infective category was clearly the
most profitable. The cardiovascular and anti-inflammatory drugs were
apparently next in order of profitability, while the remaining classes failed,
on average, to break even.

Another interesting result is the impact of reducing.FDA approval time

on profitability. Suppose there is no change in the amount of clinical

81-860 0—81—15
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testing performed; however, suppose the time taken by the FDA to approve a
submitted New Drug Application (NDA) is reduced from the usual 24 months
to 6 months. What is the impact of this shorter approval time on
profitability? We show, for one set of assumptions, that the average drug's
product life necessary to break even is reduced by about five years -~ from
19 years to 14 years. In other words, reducing NDA approval time by
18 months is equivalent in present value terms to adding on five years
to the drug's life.

In the next section we shall review the data and assumptions used in
the analysis. The concluding section consists largely of a set of figures

which show our principal results.

Data and Assumptions

The primary data used in the analysis are U.S. sales and promotion
expenses for NCE's introduéed iato the U.S. market between 1970 and 1976,
and R & D costs by therapeutic class estimated by Professor Ronald W. Hansen
(Hansen (1979) and Hansen (1980)). The sales and promotion data are IMS
data.

Two additional important types of data were not available -- the cost
of produciAg the NCE's after FDA approval and the net revenues resulting from
sales in foreign countries. In both cases we have relied on estimates
made by Celia Thomas as part of her Ph.D. dissertation at Duke University.
For example, her best estimate for production costs as a
fraction of sales is ,30. However, because of the uncertainty about this
estimate, we have also examined the effect of estimates of .20 and .40.

A similar approach was taken with respect to Thomas' estimate of 1.75 as the
ratio of ;orldwide net revenues to U.S. net revenues, That 1is, estimates
of 1.5 and 2.0 were also used in a sensitivity analysis.

As noted above, the R & D cost estimates are based on a study by
Hansen. Hansen (1979) obtained survey data from 14 pharmaceutical firms on
the R & D costs for a sample of NCE's first tested in man from 1963 to 1975.
The average discovery cost was $19.6 million and the average development

cost was $14.1 million, for a total of $33.7 million. The $33.7 million
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represents the capitalized value (at 10 percent interest and in 1967 dollars)
at the date of marketing approval.
At our request, Hansen (1980) estimated the costs per NCE on a
@

therapeutic class basis. These are‘the cost estimates used in this analysis,
and as will be shown, reveal a rather large variation across classes. We
should also note that Hansen's estimates include the costs of NCE's that
enter clinical testing but are not carried to the point of NDA approval.
Hénce, the estimates should be interpreted as the average expected cost of
discovering and developing a marketable NCE.

0Of course, real R & D costs have ﬁrobably been increasing over time.
However, by restricting the analysis here to NCE's marketed between 1970 and
1976, we can assume that Hansen's estimates match our NCE's reasonably well
without the need for further adjustments. We also note that our primary
analysis pertains to 37 NCE's that were both discovered and introduced in
the U.S. Some 23 additional NCE's were discovered in foreign countries and
introduced in thé U.S. during this period. However, only limited use was
made of these 23 NCE's because Hansen's R & D cost figures clearly do not
apply to foreign discoveries.

As observed above, Hansen's estimates are expressed as capitalized
values at the date of marketing. For example, the capitalized expected
cost of discovering and developing a cardiovascular drug at the date of
marketing is $30.6 million in 1967 dollars. Because he worked with constant
dollars, Hansen used real interest rates; in the example above, the interest
rate is 10X, The natural measure for comparison with Hansen's cost estimate
is the present value of the net revenue stream resulting from the NCE. To
' be consistent, of course, the net revenue stream must be deflated to 1967
dollars and discounted to the date of marketiné at the same real interest
rate. The ratio of present value of net revenue to capitalized R § D
cost is termed the profitability index (PI) in the finance literature, and
it will be the measure of expected returns used here. Clearly, a PI = 1

implies a project that just breaks even.
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The formula for the FI for a particular drug is:

~r(t-1)

L
P1 = L (S -P -mS ) fe
- t t t

R ee1
where: St = deflated sales revenue in year t
P_ = deflated promotion expenses in year t
m = production cost as fraction of sales
f = ratio of worldwide net revenues to U.S. net revenues
r = real interest rate
L = product life .

RD = capitalized value of R & D costs by therapeutic class

Table 1 below provides some general information about the data:

TABLE 1

Therapeutic Class Hansen's R & D Cost {# of US NCE's # foreign
(10%, 1967 dollars)

A. Cardiovascular 30.6 4 1
B. Neurologic, Analgesic 36.3 6 2
C. Psycho-pharmacology 70,0 3 4
D. Metabolic, Antifertility 65.3 5 . 4
E. Anti-infective 19.1 12 6
F. Anti-inflammatory 68.3 4 1
G. Gastro-intestinal,
Respiratory, Surgery 28,5 3 5
Total 37 23

Actual sales and promotion data were available for ten years for NCE's
introduced in 1970, for nine years for 1971 NCE's, . . ., and for only four
years for 1976 NCE's.* Hence, projections into the future were necessary
and were made in two steps. In step one, sales and promotion expenses

were projected out to the tenth year after introduction for all NCE's based

*The numbers of NCE's by vear of introduction are as follows: 1970(4),
1971(7), 1972(3), 1973(3), 1974(7), 1975(7), and 1976(6).
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on the average growth rate experience for a sample of 55 NCE's with intro-
duction dates extending back into the mid-1960's. No projection was
necessary for 1970 NCE's while 1976 NCE's required a six-year extrapolation.
1n step two, sales and promotion expenses were projected beyond the tenth
year by assuming that nominal dollar increases would be exactly offset by
inflation. In other words, real dollar sales and promotion were held

constant at their tenth year values.

Results of the Analysis

The figures appended at the end of this section are intended to be
largely self-explanatory. The basic relationship is that between the PL
and the Product Life. For the analysis here we have simply set the net
revenue stream equal to zero at the end of the assumed Product Life. More
reasonable assumptions about the time pattern of net revenues will be
incorporated in later work. For example, we might assume that upon patent
expiration there may be an {fmmediate impact of generic competition, but
that market share diminishes gradually,

Figure 1 shows the PI versus Product Life relationship for {our alternative
real interest rates (cost of capital). As stated the Pl variable is a
weighted average PI for the 37 NCE's, where the weights applied are the
R & D costs. The fraction of production cost to sales is held at .30 and
the ratio of world net revenues to U.S; net revenues is taken to be 1.75.
1f we assume that the appropriate real cost of capital (inclusive of a risk
premium) is 10 percent, then the product life necessary to break even on
average is 19 years. An 8 percent cost of capital reduces the break even
life to 12 years.

Since the assumptions about production costs and foreign sales are
uncertain, Figure'l was prepared to reflect this uncertainty. Given the
subjective probability distributions shown in Figure 2, a band of one
standard deviation in width about the weighted average Pl is presented. The
one standard deviation band brackets the break even life between approximately
14 and 30 years,

More specifically, we assume that there is a 50 percent chance that the
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ratio of production cost to sales is .3, and a 25 percent chance each that -
the ratio is .2 or .4. Similarly, we assume that the ratio of world net

revenues to U.S. net revenues is 1,75 with a .5 probability, and either -
1.5 or 2,0 with probabilities of ,25 each. These probability distributions

" give rise to a probability distribution of the weighted average PI, and

the one standard deviation band for this distribution is shown by the

dashed lines in Figure 2.

Figure 3A focuses on a different type of uncertainty. It shows a
frequency distribution of the PI's of the 37 NCE's. Clearly, the
distribution is highly skewed -- with only 13 of the 37 projects breaking
even or better. The letters are codes for the innovating firms and indicate

' while the remaining ten were spread over

that firm "A" had three '"winners,'
ten different firms. Figure 3B is the same figure except that the letters
are codes for the therapeutic classes of the 13 NCE's that break even or
better.
Of course, the 24 NCE's that have PI's of less than unity fail to
break even only in the sense of not covering fully allocated discovery and
developmen; costs, including a share of the costs of drugs that never make
it to the point of NDA submission, This is the nature of Hansen's R & D
cost estimates., If we consider only the development costs of a single NCE
(neglecting discovery costs and attrition costs), the capitalized R & D costs
decline substantially. For comparison with the values in Table 1, they
range between $1 million and $2.3 million. As one would expect, sub-
stituting these lower R'& D figures into the PI calculations lead to a
larger number of "break even"” NCE's. In particular, the number of NCE's that
fail to cover their own development costs is only seven. Hence, in only
7 of 37 cases were firms worse off by carrying through the projects to
marketing.
Figures 4A and 4B indicate that PI's by therapeutic class. Figure 4A .
shows the weighted average PI's while Figure 4B shows the median PI's. One
striking result is that the anti-infective class average PI is far above

unity while the converse is true for the median PI. This is easily explained
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by reference to Figure 3B which shows that one anti-infective NCE had a PI
of about 22, far above that of any other NCE in the sample, The median PI
is, of course, unaffected by this "outlier" while the average is strongly

affected.

Figure 5 is a comparison of the 37 U.S. discoveries versus the 23 foreign
discoveries. The incorrect assumption that the foreign NCE's had the same
R & D costs as the U.S. discoveries is made for purposes of the comparison.
Perhaps the main message is simply that the average sales of U.S. discoveries
exceeds that of foreign ones.

The final figure, Figure 6, shows the effect of reductions in NDA
approval times. As discussed earlier, reducing NDA approval time by
18 months is equivalent in present value terms to adding on five years to
the drug's life. That is, the break even life with no change in approval
time is 19 years, but with an 18 month reduction the life is reduced to 14

years.
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STATEMENT OF
THOMAS D. KILEY

VICE PRESIDENT AND GENERAL COUNSEL

Mr. Chairman, my name is Tom Kiley. I am the chief.legal
officer of Genentech, Inc., a small California company founded
just five years ago in the belief, not then widely shared, that
genetic engineering technology could quickly be made to produce
practical benefits in the pharmaceutical and other fields.
Today, three products of our researches are already undergoing
the human clinical testing that is requirea before marketing
approval can be obtained: human insulin, human growth hormone
and interferon, all made by genetically engineered

microorganisms.

Although just a tiny company, Genentech thought enough of
the importance of patents to its future to appear before the
Supreme Court in its recent consideration of the question
whether patents would be available for the new microorganisms
our technology produces.l We appeared then in the'zole of
amicus curiae, or “"friend of the Court". We appear today as a
"friend of the Congress" to again emphasize the importance of
patents and of a strengthened patent incentive to the small,
high technology company. When, under the umbrella of patent
protection, a small company can compete on the strength of its
innovative capability with larger, older and more entrenched
concerns, the patent system operates to best purpose, as an

essentially procompetitive mechanism.

81-860 O—81—16
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I am no greybeard of the drug industry, nor any expert in
it. For sixteen years, my experience has had to do with
patents, first as an examiner of patents, then in a
multi-national corporation, then for ten years in the patent
trial courts, and more recently in the small company context of
Genentech., Nothing in my experience has been more instructive
with regard to the vital role patents play in our free
enterprise system than the opportunity I have had to look at
the world from the vantage point of the small, start-up
company. Although surrounded by trees that cast great shade,
we at Genentech are seeking our own place in the sun, and we
éxpect that the availability of meaningful patent protection

will help us do it.

We strongly endorse S.255, the Patent Term Restoration Act
of 1981, as should every small company whose competitive edge
lies in its innovative capabilities and whose activities must
undergo regulatory review before the onset of commercialization.

My thesis is straightforward. Innovation is important. It
arises most frequently in the small, entrepreneurial company
context.2 Patent term restoration will make patent
protection more meaningful. More meaningful patent protection
will permit small companies to flourish, and grow, where
otherwise they might not. Conditions that encourage the growth
of start-up companies also encourage investment in them, and
therefore investment in innovation. The formation of small,
innovative companies that can grow up under the shelter ot
patent protection only enhances competition, by increasing the
number of market entrants and by the downward pressure the new

products of innovation exert on the prices of older products.
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The genius of the patent term restoration legislation before
this Committee immediately follows from these precepts, and
from the commonsense notion that what government gives with the

right hand, it ought not to take away with the left.

Venture Capital and the High Technology Start-up Company

It is not surprising that most innovation arises at the
level of the individual entrepreneur and in the small company
context., One who would start any new enterprise needs a good
idea becaﬁse, at the outset, that is the only asset he has.

The idea should be a new one, otherwise the start-up company
will be unable to differentiate itself from established
companies in the marketplace. But the new company whose
principal asset is a good idea is also the company least likely
to secure access to conventional financing. Most bankers don't
lend on dreams. The availability of rigk capital is
accordingly an essential ingredient in formation of the new,
innovation-intensive concern. The circumstances of Genentech's
own formation are illustrative, and underline the importance of
both venture capital as a source for science funding, and

batent rights as an inducement for investment.

Genentech was formed in 1976. In that same year, one Nobel
laureate unequivocally characterized predictions that human
peptide hormones could be made in bacteria, using synthetic
genes, as belonging "more in the field of science fiction than

3

science”, That same year, scientists at the City of Hope

National Medical Center in Duarte, California were rebuffed
when they sought federal funding for just such a project. The
project lacked scientific merit, they were told, and could not

in any event be completed within the three years for which
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funding had been sought. Genentech, with venture capital
funding, made the money available in exchange for patent rights
if the project succeeded. The privately funded project was
completed not in three years, but rather in nine months. And
in testimony betore a committee of the Congress, another Nobel
laureate hailed the Genentech-funded achievement as
"astonishing".4 In similar testimony, the president of the
National Academy of Sciences called it a "scientific triumph of

the first order".5

The promise of patent protection induced
private risk capital investment that established the
credibility of the new technology, leading to all that has

followed.

The Relationship of Patents to Capital Access

The availability of meaningful proprietary protection is a
significant, if not indispensable, criterion for selection of
new venture investments.6 Investors are risk-takers, but
absent the availability of meaningful protection for the
product of innovation, the risk of investment in innovation is
too great to bear. What farmer will invest in seed if the law
permits others to take his crops? A new company is a fragile
thing, and patents are part of its survival kit. And patents
which provide the full term of protection intended by earlier
Congresses become an important inducement to risk investment in
research. This is particularly so where the products of that
research can be sold, and the risk reward realized, only after

long years of regulatory review.

Patent Term Restoration and the Small Company

We have spent millions of dollars on research and

development at Genentech, and the level of those expenditures
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is increasing as the company grows.7 We have been in

existence for more than five years but, owing to the recognized
and understandable necessity of obtaining requlatory approvals,
we have yet to sell an ounce of product to end-users. The
promise of patent protection lets us raise capital to sustain
the company in these dry years. By licensing a portion of that
technology to others, we can also earn the revenue needed for
operations on an expanded front until our first products can be
sold directly. The available levels of both types of funding
are, naturally, influenced by perceptions of the ultimate worth
of our proprietary position. To the extent the patent reward
is made more meaningful, as by restoring the full term
envisioned by earlier Congresses, the opportunities for
start-up companies like Genentech to continue to fund

life-giving research will be enhanced.

Patents and Competition

We believe that patent term restoration will enhance
competition, not diminish it.

Every opponent of patenting chooses the pejorative term
"monopoly"” as the cornerstone of his argument. The argument

from "monopoly" overlooks a fundamental precept of the patent

system. Rather than taking away from the public something it
earlier enjoyed, patents produce to the public understanding,
and ultimately to its own enjoyment, something the public might
otherwise never have had, or had only after long years. The
only "monopoly” the patentee gets is a monopoly over his own
creation, and then for only a limited term. Those who endure
the risk of innovation ought to receive in full measure the

reward for success.
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S$.255 will not extend the patent for any product for which
regulatory approval has been given in the past, and therefore
will not influence its price in the future. And we believe -
enactment will lead to lower prices for the products of the

future by increasing competition in two ways.

l. Competition between products. When the courts look at a

monopolization charge, they first define the relevant market.
They look not at monopolization of any single product, but
instead at the whole constellation of different products that
compete with one another because they exhibit what the judges
call cross-elasticity of demand. 1In this philosophy,
Fellophane competes with wax paper, plastic wrap with -both, and
aluminum foil with all three. The new products of innovation,
when they are better, exert downward piessure on the prices of
the different but cross-elastic products that predate them.
Legislation that enhances the climate for new product
innovation enhances the climate for this most meaningful form

of competition.

2. Competition between companies. Competition is also a

function of the number of companies operating within a given
field. The fewer the entrants, the less occasion there is for
competition. And yet many studies have shown that since 1962
the number of firms engaged in the manufacture and distribution
of pharmaceutical products has markedly declined. Some have
predicted that the tendency toward market concentration will
continue as a result, among other things, of the costs impo;ed
by the regulatory environment and the inability of small
companies-to maintain the research and development efforts

required to provide new patents.8 But the new revolution in
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biotechnology offers ground for optimism. Genentech was only
the first of the dozens of new firms that have formed around
this technology, all seeking a formula for survival and growth
in research and in the development of a proprietary position.
Restoring the full term of patents can help these new market
entrants to sustain themselves. Capital is more easily raised
when research and regulatory costs can be recouped from
marketing revenues over the full term of an issued patent.
Where the remaining patent term has not been foreshortened by
regulatory delays, economics will more often justify the small
company's defense of its patent (and its market) in expensive
litigation brought to "break the patent"”, oftentimes by
breaking the patent owner. And to the extent the full measure
of patent protection is made available through restoration of
term, start-up companies can get greater value from licenses

they grant to meet interim cash needs. 1In every respect, the

restoration of the full term of patent protection can be

expected to enhance competition.

Patent Term Restoration: An Ideal Adjustment of Regulatory

Mechanisms

The genius of the legislation before this Committee lies in
its simplicity, flexibility and automatic adaptation to a host
of different circumstances. The useful life of a patent is
restored in every different case only as the period of
regulatofy review in that case requires. The more a new
product departs from past practice, the longer will be its
review period, the longer will be its patent term restoration,
and the more will the patent reward be assured for those who

take the greatest risk in departing from the tried and true.
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But we do not believe passage of the legislation before this
Committee will in any way encourage regulatory delay. The

greatest incentive will‘remain for eliminating delays in new
drug approvals: the need to get safe and effective drugs to

people who are sick.

I should add that in the case of each of the new products
of our research now undergoing clinical testing, our ‘experience
with the Food and Drug Administration has been encouraging. We
have found that Agency both professional in its attention to
its important mission and receptive to the potential of our new
technology. FDA's attitude to the present time has been both
forthcoming and cooperative. It is quite possible that
regulatory clearance will come before any basic patent issues
to Genentech.9 Our concern is accordingly not one of focus
on products now in testiqg, but rather on the future conditions
under which our young company and others like it will seek

their full maturity.

The Need for Patent Term Restoration Relating to Processes

S.255 makes no provision for restoring the term of patents
on new processes for making old substances. Although a limited
number of new substances have already been produced by gene
splicing techniques, by far the greatest efforts to date have
been expended in creating practical means for the industrial
production of substances that are old in the sense that they
are already made in the body. Until Genentech devised a
process for biosynthetic production of human insulin that
substance, though old and of known composition, had never been
available in quantities suitable for the treatment of

diabetics.10 Until Genentech devised a method for the
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biosynthetic production of human interferon that substance,
though old in nature, was available for the treatment of cancer
patients only in low purity, minute quantities and at a price
that effectively put it beyond reach of the people who might
need it. Until Genentech devised a method for the biésynthetic
production of human growth hormone, that substance, though old
and of known composition, was unavailable to the great majority
of children suffering from dwarfism because of critical
limitations in raw material sources.ll One can anticipate

that a great number of additional materials, until now

unavailable or in short supply, will become available through

the development of other such methods, if the full patent

incentive for such developmental work can be restored.

The present position of the Food and Drug Administration is
that an old substance, even one hitherto approved for treatment
when gotten from conventional sources, will be treated as a .
"new drug”" when made by genetically engineered microorganisms.12
If the product that FDA regards as a "new drug® is in fact old
and hence cannot be encompassed within the scope of the patent,
as requifed by Section 155(a) (1) of S.255, then the Act will

not be available to restore patent term lost through the “new

drug® regqgulatory review ‘period that FDA will impose.

The genetic engineering example is only one of many that
might be imagined. Frequently, occasion will arise for
protracted regulatory review before an invention of great value
can be commercially practiced, even where the invention relates
not to a new thing, or a new method of using a thing, but
rather to the first practical method of making that thing.

Innovation in the science of making "o0ld" things in better and
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more economic ways should be encouraged to the same extent the
bill in its bresent form would encourage the making of new
things. Most particularly should this be QOne when regulatory
agencies bid fair to treat products that are "old" in the

patent sense as "new products" for purpose of regulatory

review,

We believe S.255 should be amended to provide for the
restoration of patent term where 'old" products are subjected
to regulatory review because manufactured by a new and patentable
process. We believe that this can be accomplished by a minor
clarifying amendment and will be pleased to provide any assistance
to the Committee and its staff in developing such an amendment.
Mr. Chairman, this concludes our statement. We appreciate
the opportunity to present testimony to you today on this
important issue and will be pleased to respond to any questions

~you may have.
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FOOTNOTES

Diamond v. Chakrabarty, 447 U.S. 303.

Jewkes, Sawyers and Stillerman, The Sources of Invention,
St. Martins Press (1958).

"The Position of Applied Research in Nonindustrial
Laboratories,'" an address by Sir Ernst Chain, May 1976, in
Biotechnological Applications of Proteins and Enzymes, Zvi
Bohak and Nathan Sharon, eds., Academlic Press, N.Y. (1977),
at 15. Sir Chain holds the Nobel Prize for Physiology and
Medicine.

Hearings on Regulation of Recombinant DNA Research before
the House Subcommittee on Science, Technology and Space,
95th Congress 1st Sess. 55 (1977). (Testimony of Paul
Berg). 1In 1980 Dr. Berg was awarded the Nobel Prize for
Chemistry.

Testimony of Phillip Handler, id at 27.

Address by Thomas J. Perkins, President, National Venture
Capital Association, before the San Francisco Bay Area
Council Outlook Conference, January 13, 1981. The Supreme
Court's confirmation of patents on genetically engineered
microorganisms preceded the October 14, 1980 public
offering of Genentech stock by several months. The
October 14, 1980 banner of the San Francisco Examiner
declared '""Genentech Jolts Wall Street™, a reaction that
suggests the investing public agrees with Mr. Perkins.

Five years ago Genentech had one employee. Today it employs
230 and is seeking more.

F.H. McKim, '"Will Your Company Survive the Economics of the
'80s?" in Pharmaceutical Executive 1, 50-55 (April 1981).

Examination of related patent applications was suspended
pending resolution of the threshold question addressed by
the Supreme Court in Chakrabarty, supra n. i

Previously, only animal insulin was available to diabetics.

Until recently, human growth hormone could be extracted
only from human remains.

"The statutory definition of new drug (21 USC §321(p)) is
‘any drug . . . the composition of which is such that such
drug is not generally recognized, among experts qualified
by scientific training and experience . . . as safe and
effective.' Until drugs made by recombinant DNA techniques
become 'recognized {by] experts . . . as safe and effective'

they will be treated as new drugs." Statement of Henry Miller,

M.D., M.S., Medical Officer, Bureau of Drugs, Food and Drug
Administration before the Industrial Practices Subcommittee

of the Federal Interagency Advisory Committee on Recombinant
DNA Research. Minutes of 4th Meeting, December 16, 1980,
PP. 3~4.
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STATEMENT OF SENATOR ALAN K. SIMPSON

ON PATENT RESTORATION ACT

Mr. Chairman: I am a cosponsor of this legislation, and I do
want to briefly set forth my reasons for doing so. First, I am
deeply concerned that the United States is losing its technoleogical
competitive advantage in world and domestic markets. The loss of
this "edge" is acutely felt by many American industries, including
automobiles, chemicals, and photographic equipment. In the near
future business will also be facing increased foreign competition
in areas that were heretofore considered exclusively American domains:
pharmaceuticals, industrial chemicals, and highly sophisticated
micro-miniature electronic equipment and computers. Any competitive
advantage that we currently possess must be maintained; that which we
have lost must be regained. The economic health of this nation
depends upon it. The rebuilding of our industrial capability requires
that this be dope.

If inflation is ever to be brought under control, if the keystone
of President Reagan's economic recovery program is to be made a reality,
with inflation to be reduced to pre 1970 levels, then it is essential
that new products and services that will be available at the lowest
possible cost in both domestic and foreign markets be made readily
available to consumers.

If these goals are to be achieved, then American industry must
be encouraged to invest the billions of dollars in capital that
are needed to conduct the basic research and development efforts that
underlies the creation of all new products. Industry and potential
investors must know that, if these vast expenditures are made, that
a fair return on that capital investment will be realized. Bondholders
must be assured that their massive loans will be secure, and that
their risk capital will not be further jeopardized by forces beyond
the control of the corporations in which they invest.. To whatever
extent existing policies of the federal government contribute to this
climate of uncertainty, it is essential that those causes of uncertainty
be removed.

The pending patent restoration legislation, of which I am a

cosponsor, is one significant step in that direction. As the patent
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laws currently stand, if the patent holder is required to obtain
approval from one or more government agencies prior to being allowed
to market its new product, the term of the patent is not suspended
pending the receipt of that agency's final approval -- the patent
runs on while the agency reviews. It is entirely possible that half,
or more than half, of a patent's non-renewable life will run out while
a regulatory agency is contemplating whether to issue its approval.
This problem is especially acute in the pharmaceutical industry,
where the Food and Drug Administration has been known to require 5 to 7
years of testing and retesting, in order to satisfy itself that a new
drug is safe for human use prior to allowing it onto the market. It
is entirely possible that a 5 to 7 year loss of sales may well have
represented the entire profit that the manufacturer might have made on
that drug, since the first 10 to 12 years of sales and profits might
well be needed merely to recoup research and development costs, and
to repay bondholders their principal and interest.
I see no rational reason for allowing a patent term to run
while the inventor is barred by other federal statutes and agencies
from bringing his product to market. To me, it would seem to be only
elemental fairness to suspend the running of the 17 year patent
until such time as the product may finally be sold in the United
States. To contend, as may some opponents of this legislation, that
some sales (and thus profits) could be realized by marketing the
product outside of the United States is to only shift an unfair
competitive burden onto the backs of American firms. How will an
American company be able to successfully compete with rival foreign
products in foreign markets when their product will be attacked as
"unsafe" since it has not been "approved by the U.S5. Government for
sale in the United States"? The principle market for many of the
products that this legislation will assist will undoubtedly be within
the United States. Foreign markets will be important, but they are
of secondary importance. The capital for research and development, and
the profits that investors are legitimately entitled to expect must
be generated within this Country.
. For these reasons, I urge that this patent restoration
legislation, long overdue and badly needed, be enacted as swiftly as

possible.
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STATEMENT BY SENATOR EAST IN SUPPORT OF S. 255, THE "PATENT

TERM RESTORATION ACT OF 1981

MR. EAST. I am pleased to be a co-sponsor of S.255, the
Patent Term Restoration Act of 1981. It is a long-overdue
reform that has broad support. :

Under the authority éf Article I, Section 8 of the U.S.
Constitution to "promote the Progress of Science and useful
Arts," Congress enacted laws to encourage the research and
development of new products by providing the holders of
all patents with 17 years of protection for their discov-
eries. However, some products, such as drugs and chemicals,
require a lengthy approval process by the federal govern-
ment to demonstrate safety and effectiveness b;fore they
can be marketed. Thus, patented products undergoing a
review and approval process by a government agency are
being. kept out of the comﬁercial market and are being de-
nied part of their congressionally guaranteed 17 years of
patented life protection.

As an example, it now takes, on average, seven to
ten years to develop and test a pharmaceutical product.
Thus, it is not unusual for a drug product to lose up to
one-half of its patent life before it is approved for mar-
keting by the Food and Drug Administration. Similarly,
the Environmental Protection Agency has estimated that the
patent life for chemical products has been reduced to
about 12 years.

To correct this inequity, the Patent Term Restoration
Act simply would restore the patent life that has been
consumed during a particular product's review and approval
process. Specifically, the bill directs that a "regulatory

review" period be calculated for each product that under-
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goes federal pre-clearance procedures and that an equal
amount of time be restored to that product's patent, with
a maximum restoration period of seven years.

Passage of the bill would restore fundamental fairness
by fulfilling the intent of Congress that all inventions be
accorded equal and adequate protection. The bill would also
help stimulate investment in the research and Eevelopment
of products such as drugs and chemicals that reqguire lengthy
governmental approval. Increasing such incentiQes will ‘help
stimulate the flow of new and improved products to the pub-
lic. 1In the health area, for example, the bill will encour-
age the development of better medicines which often obviate
the need for more costly forms of therapy, such as surgery.
or hospitalization.

The bill that I am supporting would in no way affect
our strong commitment to the public that only safe products
are placed on the market. Yet it will alleviate the inad-
vertent effect that pre-market testing and regulatory re-
view requirements have had on the patent»éystem to the
detriment of innovation.

One of the greatest challenges we face in the 97th
Congress is to find ways to revitalize the American eco-
nomy. Restoration of the incentive to innovate and create’
should be one of our prin¢ipal objectives in this revital-
ization effort. S. 255 is a simple, equitable, and cost-
effective means to achieve this goal and should be a priority
item on our legislative agenda. It is therefore my hope
that the Committee on the Judiciary and the full Senate

will promptly approve this bill.
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APPENDTI X--A

Question submitted by Senator Grassley for each witness
at the Judiciary Committee hearing on patent term restoration:

S§. 255 provides a regulatory review period to be
calculated for each product and then an equal amount of
time is to be added to the 1life of that product's
patent. In your opinion, when should their regulatory

review period begin and when should it end?

PHARMAC L—:UTV*AL MANUFACT/V/ER;
doceceleorn’

1158 FIFTEENTH STREET, N.W.
Lewis A.ENGMAN WASHINGTON, D.C. 20008
PRESIDENT AREA CODE Z02-443-2020

May 12, 1981

The Honorable Charles McC. Mathias, Jr.
United States Senator

Committee on the Judiciary

United States Senate

Washington, D. C. 20510

Dear Senator Mathias:

Thank you for your recent letter regarding the Apxil 30th
hearings you chaired on patent term restoration. I appreciate
your giving PMA the opportunity to testify and graciously
rearranging the witness schedule to permit me to fulfill a
prior commitment. I too look forward to continuing to work
under your leadership on this issue.

I believe I responded directly to Senator Grassley during
the hearings regarding the guestion enclosed in your letter,
but I am taking the liberty of attaching a similar response.

Best wishes,

Singkrely,

Lewis A. E n

Attachment

-
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PMA supports the regulatory review period specified in
the bill, With respect o drugs, the regulatory review
period generally would begin with the filing of the
Investigational New Drug (IND) application'with the Food
and Drug Administration. This is appropria;e since the
IND £iling marks the beginning of basic clinical testing
in humans. The type, design, and extent of this human
testing is determined basically by the FDA, not the
manufacturer. Moreover such testing is effectively moni-
tcred by the FDA from the time the chemical compound is
first intro2uced into human subjects. The regulatory
review period for drugs would end with the approval by
the Food and Drug Admini-~tration of the new drug for

marketing (NDA approval).

UNITED STATES DEPARTMENT OF COMMERCE

P and Trad k Office

Address: COMMISSIONER OF PATENTS AND TRADEMARXS
Washington, D.C. 20231

i

11 WA 96

Honorable Charles McC. Mathiak, Jr.:
United States Senate
wWashington, D.C. 20515

Dear Senator Mathias:

Thank you for your kind letter of May 1, 1981, in which you also
enclosed a question posed by Senator Grassley at the recent Judi-
ciary Committee hearing on S. 255, the Patent Restoration Act of
1981, Specifically, the Senator asked for the opinions of all
witnesses regarding the length of the regulatory review period upcn
which an extension of the patent term should be based. In general,
we support the approach adopted by S. 255, which defines the regqu-
latory review period upon which the patent term is restored as that
period commencing on the date on which the patentee initiates cer-
tain actions pursuant to a federal statute or regulation and ending
on the date on which such review is completed.

Certain witnesses at the hearing suggested that the compensable
period equal the amount of time spent in testing and analysis plus
the amount of time spent in actual agency review, rather than the
period which runs from the initiation of any testing to the end of
the review period. We are concerned that efforts to achieve too
precise and too exact a term measurement would have undesirable ef-
fects. Patentees would be burdened with additional record keeping
and unnecessary paper work. The Patent and Trademark Office might
be forced to institute an investigatory system for the purpose of
determining precisely how long an extension should be granted.
Disagreements on exactly what time interval should or should not ke
ccunted toward the restoration period could only result in addi-
tional administrative burdens without any real benefit to the
public. Further, efforts to achieve too precise a term for exten-
sion could also lead to uncertainties as to whether a particular
time period should have been taken into consideration, thereby de-
tracting from the otherwise commendable purpose of the bill.

81-860 O~81——17
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Some witnesses at the hearing voiced their concern with respect to
the possibility that companies might attempt to extend the patent
period in an unwarranted fashion simply by conducting short term
tests as soon as the product was patented, and then delaying any
attempt to market such product. 1In our opinion, patentees have
strong incentives not to delay the obtaining of market approval of
their product, as there is always the possibility of a competitor's
introducing a similar or superior product. Market delay by the
patentee may result in serious competitive problems to him, especially
if another used the patentee's delay to establish a market for his
own product. Although we do not foresee any intentional delay by
patentees as a result of patent term restoration under the bill, any
gbuse of this nature could well be taken into consideration in a
judicial proceeding dealing either with the adjustment of the patent
term or with damages in an infringement action.

I hope this responds fully to the question Senator Grassley pcsed at
the hearing. I appreciate the opportunity to have appeared as a
witness before you, and should you have any further questions, please
dc not hesitate to call on me.

Sincerely,

i’m UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
c“f WASHINGTON, D.C. 20460
Lol

P Pt

OFFICE OF
THE ADMINISTRATOH

. JUN O 4 198t
Honorable Charles McC, Mathias, Jr.

United States Senate
Committee on the Judiciary
Washington, D.C. 20510

Dear Senator Mathias:

I want to thank you once again for the opportunity to
appear before you on patent term restoration. I received your
kind letter and am gratified that the hearing proved to be so
valuable. :

Enclosed is my response to the additional question submitted
by Senator Grassley. I hope this aids your efforts.

Thank you again for your interest in our views on this
bill. If I can be of further assistance, please contact me.

Sincerely yours,

Bl & ElATZ

Edwin H. Clark II

Acting Assistant Administrator
for Pesticides and Toxic
Substances

Enclosure
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In my statement before the Committee, I outlined a number
of specific suggestions concerning the determination of factors
relating to patent term extension. AsS relates to the calculation
of the regulatory review period, our concern is that companies
might attempt to extend the patent period for no good reason by
doing a simple short-term test as soon as the product is
patented, and then delaying any attempt to market it. To avoid
such non-beneficial trade constraints, we would suggest that
the compensable period equal the amount of time spent in testing
and analysis plus the amount of time spent in the actual Agency
review period, rather than a period which runs from the initiation
of any testing to the end of the review period. Under our
proposal any dormant time between testing and analysis and the
actual agency review would not be compensable. We recognize
that this comment does not directly affect our programs, and
only in unusual cases would the suggested change have any health
or environmental impacts. We also recognize that the concern
this comment addresses would be less critical if the compensation
period commenced only upon initiation of significant testing.
I recognize that this approach may involve significant record-
keeping problems for manufacturers, the Patent and Trademark
Office, and the regulatory agency responsible for pre-market
clearance and may also give rise to uncertainties as to what is
a "dormant® period. These concerns and others must be addressed
in the bill. However, we believe that such a modification
could further the beneficial purposes of the bill.

. . coo
B L o3
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
7 Massachusstts Avenue Room E18-722
. Combridge, Mass. 02139
PATENT, COPYRIGHT & LICENSING OFFICE TELEPHONE 8171253-£968

May 12, 1981

The Honorable Charles McC. Mathias, Jr.
United States Senator

United States Senate

Committee on the Judiciary

Washington, D.C. 20510

Dear Senator Mathias:

Thank you for the opportunity of testifying
before the Committee relative to the Patent Term
Restoration Act. I would answer Senator Grassley's
comment as follows. In my opinion, the regulatory
review period should begin at such point in time as
the regulatory agency first acquires jurisdiction over
the process and should end at such time as in the
opinion of the agency the government's review has
ceased. Although my expertise does not lie in the area
of regulatory review procedures, I am of the opinion
that in the case of drugs the review procedure should
begin at the time when the applicant applies for the
IND and should end after the new drug application has
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been approved. Likewise, in the case of chemicals, I
would suggest that the regulatory review procedure
begin at the initiation of the environmental test
required by the agency and should end with the grant of
agency approval. As to other applications, it would
seem fair to me that the review procedure should begin
upon application for approval to the agency and should
end when such approval is granted.

. Once'again, thank you for your courtesy, I
enjoyed appearing before the Committee.

Very truly yours,
. - "
Arthur A. Smith, Jr.

General Counsel, 0.S.P.
AAS:LB

@ THE JOHNS HOPKINS UNIVERSITY - BALTIMORE, MARYLAND 21218

o
OFW* OF?'ATENT MANAGEMENT (301) 3388137

May 6, 1981

The Honorable Charles McC. Mathias, Jr.
The United States Senate

Dirksen Senate Office Building
Washington, D.C. 20510

Re: Patent Term Restoration Act

Dear Senator Mathias:

Thank you for your letter of May 1, 1981 in connection with
the above. It was my pleasure to testify on the Patent Term
Restoration Act at the recent Judiciary Committee hearing.

Concerning Senator Grassley's question as to when, in my
opinion, the regulatory review period should begin and end, let
me comment as follows.

In the case of new drugs, it would seem reasonable for the
regulatory review period to start when an application for an
Investigatory New Drug (IND) is filed with the Food and Drug
Administration and to end when a New Drug Application (NDA) is
approved. Similarly, the regulatory review period for medical
devices would commence at the time of filing for regulatory approval
with the Food and Drug Administration and terminate with the grant
of approval.

wWith regard to chemicals, I feel that the regulatory review
period should begin at the start of a six month environmental test
required for agency approval. The review period would end on the
date approval was granted.

Let me take this opportunity to express my appreciation dn
behalf of Johns Hopkins for your continuing efforts in bringing
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about needed changes in the patent laws. I would be pleased to
continue working with you on these issues.

With all good wishes,
Sincerely yours,

EAim T Yolow
Edwin T. Yates, Ph.D.
Patent Management Officer

ETY/sc

#‘ f
QAL NATIONAL AGRICULTURAL CHEMICALS ASSOCIATION

T THE MADISON BUILDING
' 1155 Fifteenth Street, N.W., Washington, D, C. 20005
nacaq 202 » 206-1586 Cabse: NAGRCHEM

May 12, 1981

The Honorable Charles McC. Mathias
United States Senate
Washington, D. C. 20510

Dear Senator Mathias:

Thank you for the opportunity to comment further on the ques-
tion raised by Senator Grassley regarding the triggering device
for patent restoration under S. 255. As you know, the bill
contains three triggers. By far, the most appropriate one --
considering that the purpose of the bill is to restore the
period of patent life during which market introduction has

been delayed due to regulatory requirements -- is the initia-
tion of the first long-term toxicological test required by
reqgulations. That test must be of a major health or environ-
mental nature, lasting at least six months.

In fact, the other two triggers -~ the submission of an EUP or
submission of all data to EPA for the initiation of the review
period -- are not as appropriate in that they do not suffi-

ciently restore lost patent life.

While I think that S. 255 is a reasonable approach to patent
restoration, it is imperative in the National Agricultural
Chemicals Association's view that the long-term toxicological
test trigger remain in the bill. 1In fact, as I testified, a
case could be made for treating regulated products in exactly
the same way as non-regulated products, which would call for a
seventeen-year patent life from the first authorization for
commercial use.

In summary, I would repeat again that the present bill is a
reasonable and appropriate approach and is supported enthusi-
astically by the National Agricultural Chemicals Association.

Yours truly,

Nxcholas L. Redlﬁg, Chairman

NACA Board of Directors

cc: The Hon. Charles E. Grassley
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% American Chemical Society

DEPARTMENT OF 1155 SIXTEENTH STREET, N.W.
PUBLIC AFFAIRS WASHINGTON, D.C. 20038
Robert G. Smerko, Director @28 7

May 14, 1981

565-81

The Honorable Charles McC. Mathias, Jr.
Committee on the Judiciary

United States Senate

Washington, D.C. 20510

Dear Senator Mathias:

As requested in your letter of May 1, 1981, enclosed is the Society's
comment in response to Senator Grassley's question on the timeframe for
a "regulatory review period."

We appreciate the time that was given to us to address a very im-
portant issue to-the scientific community. If we can be of further
assistance, please do not hesitate to call upon us.

Sincerely yours,

C Ut S dr

Robert G. Smerko

Enclosure
cc: Dr. W. E. Buting

Dr. W. Marcy
Dr. A. C. Zettlemoyer

Since the various products that would be covered under 5.255 are
so diverse, it would be extremely difficult for the Society to generalize
at what point the regulatory review period should begin. Different
parameters would need to be established depending upon the category of the
product involved, 1.e.,-drugs, new chemicals, pesticides. The ACS does
believe that the starting point should be a time readily determinable,
verifiable and not subject to abuse.

The end point of the review period should be whenever the government
agency involved grants approval for marketing or when by failure of the
agency to take action within a prescribed time frame, the product becomes

legally marketable.


http://RotwtG.Smerko.Di.cw

»

257

health industry

= =22 hima
Herold O. Duzzell

1030 15t sireer, nw * washington, dc 20005 « (202) 452-824

May 12, 1981

Honorable Charles McC. Mathias, Jr.
United States Senate
Washington, D.C. 20510

Dear Senator:

Thank you for your May 1 letter to Dr. Thomas Duerden, who
represented the Health Industry Manufacturers Association (HIMA)
at the Cormittee's recent hearing on patent term restoration.

On behalf of Dr. Duerden and HIMA, I am providing a written
response to Senator Grassley's question about calculation of the
regulatory review period for purposes of patent term restoration.

We believe the regulatory review period should be calculated in
the manner prescribed by the new section 155 (c¢) (4) that your
bill, S. 255, would add to title 35 of the United States Code.
This would provide reasonable patent term restoration to medical
device manufacturers for periods attributable to the premarket
approval process.

We appreciated the opportunity to testify at the hearing and look
forward to continuing to work with you on this issue.

Sincerely,

/ EHamld 0. Buzzgz?

CC: Senator Grassley
Dr. Thomas Duerden

ZENITH LAaonA_"romES. ine. PHARMACEUTICALS

140 LeGRAND AVENUE
NORTHVALE, NEW JERSEY 07647
TELEPHONE: 201-767-1700
OFFICE OF THE PRESIDENT TELEX 135-405

May 11, 1981
Senator Charles E. Grassley
Rayburn House Office Building
Washington, D. C. 20510

RE: Patent Restoration Bill of 1981
(S.255)

Dear Senator Grassley:

During the Patent Restoration Hearing you asked that
all parties comment on using the IND filing date for starting
the extension clock. From my testimony, copy attached, and
the points brought out in the discussion with the Committee,
you can see this is one of the critical points of concern.

Prior to joining Zenith Laboratories, I spent thirty
years in a major multinational pharmaceutical company, therefore,
I have an advantage of being able to view the issue from both
perspectives.

The Exhibit included in my testimony points out for
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four products how patent life of drugs can and will be extended
prior to seventeen years. This serialization and timing of
products, processes, and use patents can restrict competition.
This aspect must be taken into consideration in developing a
restoration bill. Senate Bill 8,255 does not cover extensions
for process patents but innovators can obtain coverage of new

and more efficient processes which when parlayed with the proposed

patent extension bill could almost provide indefinite coverage.

One of the consequences of process patents is that
chemical manufacturers in the United States are precluded from
producting the basic active materials used in new drugs until
after all the patents have expired. As a result, the generic
manufacturer, large and small, tend to be dependent on outside
raw material sources for these new drugs which adversely effects
the United States balance of payment.

The Bill as drafted does provide for product use ex-
tension which would provide the innovator greatly extended
product life as product applications tend to develop after
the product is introduced into the market for an initial FDA
approved application. Under the Bill, innovators could obtain
extensions on the basis of each new product application.

Our concerns of using the FDA filing date to start the
extension clock can probably be best illustrated by a theoret-
ical, but yet possible, application. Let's assume your company
patents a second generation product for the same indication for
which the original successful product had seven years remaining
patent life. At the time you filed your patent on the second
generation product your filed an IND. Having filed the IND the
extension clock begins to run. The incentive to expedite the
development of the product does not exist. The objective would
be to gain FDA NDA approval of the second generation product
just before the other products patent coverage expires. By re-
tarding the development process you would take more years of
patent protection for the second generation product.

We do believe innovators deserve sufficient time to
recover their research and development investments and generate
adequate profit to encourage further research. However, to do
this requires the Restoration Bill give in depth consideration
to the concerns we have identified, if consumer and government
interest in lower cost drugs is to be satisfied.

I was somewhat surprised to receive a call on Friday
asking me to submit this letter immediately since I understood
that the record of the Hearing was to remain open until May 14.
On that basis, I have solicited comments from other members of
the Generic Pharmaceutical Industry Association and suggested
that they submit their position directly to your Committee by
May 14th. It is clear that this proposal needs a great deal of
revision and refinement before it is right for Committee action
and I would hope that the Committee would not rush it through
in a manner that would prevent the careful work necessary to
make it a reasonable piece of legislation that we could support.

I have responded in greater depth than what you asked,
but hope it provides greater insight and help as the Committee
evaluates the Bill. 1If there is any other way in which we can
assist the Committee, we would welcome the opportunity.

Very truly yours,

ZENITH LABORATOBIES, INC.

Kenneth N. La#sen T

President
7

»
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QUESTION SUBMITTED BY SENATOR GRASSLEY

RESPONSE BY PUBLIC CITIZEN HEALTH RESEARCH GROUP

Question: S. 255 provides a regulatory review period to
be calculated for each product and then an equal amount of time
is to be added to the life of that product's patent. In your
opinion, when should their regulatory review period begin and when
should it end?

Response: The regulatory review period actually starts when
a New Drug Application (NDA) is submitted to the Food and Drug
Administration (FDA) and ends with its approval or disapproval.
The animal and human testing (IND) period should not be included
as part of the regulatory review process.

However--and this is a very important point--in many cases, the
data submitted by the company seeking approval do not meet the re-
quirements of the law. The NDA is then returned to the drug company
or the FDA asks the company for more or better data. This time con-
sumed by the companies should be subtracted from the regulatory review

period.

The manufacturing and control review is frequently the major
factor contributing to the total time utilized in the NDA approval
process. The March 10, 1980 issue of the Food, Drug & Cosmetic
Report (The Pink Sheet) described an example of the type of delays
which can be encountered. Approval was sought for a "large volume
parenteral” rated by the FDA as offering "little or no therapeutic
gain.” The medical and pharmacological reviews for the application
were completed in six months, but the product was tied up for over
three years because of recurring questions on the manufacturing
and controls data and the capability of the firm to manufacture
the product in accordance with good manufacturing practices.

Another factor causing delay is the tendency for the drug
companies to claim more than their data can support. Negotiations
concerning claims for indications and disclosure of possible adverse
reactions can be protracted.

Many of these delays are not within FDA's power to control,
and it is our view, that such delays should be subtracted from the
time required for the requlatory review process.

Under no circumstances should the animal and clinical testing
period be counted as part of the regulatory review process. These
activities are under the control of the industry, which can prolong
or abbreviate the process, although certain legal requirements must

be fulfilled.

Our patent laws require that a patent can be issued for a product
or process based on newness and usefulness. (35 U.S.C. § 101) The
use fulness of a drug can only be determined after animal and clinical
studies have shown it to be useful, that is, safe and effective for

its claimed uses.

We, therefore, urge that all the data resulting from these
studies be included in the patent, and should be considered during
the approval process. The Patent Office has for many years been
profligate in granting patents on drugs for which usefulness has
never been demonstrated and where newness has been questionable.
The result has been a large percentage--perhaps 70%--of patents
having been found invalid when litigated.

81-860 O—81—18
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Question submi@ted b% Senator Grassley for each witness at the
Judiciary Committee hearing on patent term restoration:

S. 255 provides a regulatory review period to be calculated for
each product and then an equal amount of time is to be added to the 1ife
of that product's patent. In your opinion, when should their regulatory

review period begin and when should it end?

In industries 1ike pharmaceuticals where the clinical development process
is subject to direct regulatory controls, I would begin the regulatory review
period when the clinical process begins. Hence, the relevant regulatory
review period would for pharmaceutical products begin at the time of IND filing
and would end at the time of NDA approval.

This method of calculating the patent restoration period might be considered
as excessively generous to the innovating firm in that some portion of the time
now spent in clinical trials and for NDA approval would necessarily be incurred
even if there were no premarket approval of new drugs. This is a valid point.

On the other hand, from the standpoint of economic incentives, adding equal

amounts of time on to the end of the patent period on a one for one basis will

not fully compensate for the upfront time and resources used up in the regulatory
process. This fact basically reflects the time value of money. In our sensitivity

analysis on this issue, we found that a one and one-half year increase in the

time necessary to get a new drug approved increases the time necessary for an
innovating firm to recoup its R and D investment by a full five years. This
point is discussed further in my written testimony and attached appendix A4.

A patent restoration period for new drugs equal to the total patent time
lost during the IND and NDA approval phases is easy to administer. It also
strikes a good balance between the opposing arguments for a shorter or longer
period discussed above. Hence, I would recommend computing the patent restoration

period in this manner.

Henry G. Grabowski

nl
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CHEMICAL MANUFACTURERS ASSOCIATION
May 12, 1981

ROBERT A. ROLAND
President

The Honorable Charles E. Grassley
United States Senate
Washington, D.C. 20501

Dear Senator Grassley:

At the Committee hearings on the "Patent Term Restoration Act
of 1981" (S5.255) you asked for comments on the "triggering”
of the "Regulatory Review Period" as set forth in the bill.
At this time we would like to address your questions as a
supplement to our letter of April 29, 1981 to Senator Mathias
and the Cammittee on the Judiciary in support of S.255.

These comments are submitted on behalf of the Chemical
Manufacturers Association, a non-profit trade association of
196 United States and Canadian member companies who account
for 90 percent of the total production capacity for basic
industrial chemicals in this country.

We would like to point out that the proponents of the bill

are first of all not taking issue with the government regulatory
process as such, and recognize that there must be some reasonable
regulation of the release for marketing of some chemicals such
as pharmaceuticals and pesticides and other toxic substances.
Any responsible manufacturer will undertake to supply products
to the market that are made safe for the consumer and society,
and to assure this they will engage in significant testing of

a certain amount of the patent life that is lost to the patent
owner while he conducts all the necessary testing to assure

that no harm will come to the user of his products.

However, the restoration of the patent life will be of little
value if the process by which it is extended will be subject
to challenge due to vague .and difficult to determine events.
Accordingly, it is believed the proponents of the bill would
rather forego some of the potential restoration time in exchange
for a clear and objectively determined event that will commence
running of the "Regulatory Review Period". This is evidenced
by the fact that as the bill is presently drafted the patentee
will have undertaken, in most all cases, considerable testing
and investment of time and money before the running of the
"Regulatory Review Period" is trigcered.

If other less definite means are employed to trigger the running
of this period, most of the proponents fear that when a
patentee would want to enforce his patent during the restored
period, an alleged infringer would be permitted to raise as a
defense that the patent owner was not entitled to the restored
period he was awarded. 1In other words, reasonable men could
differ as to when the "Regulatory Review Period" commenced.

We therefore urge that changes in the triggering methods be
resisted. Unless the triggering method can be objectively
determined, the benefits of the patent restoration will be
tremendously diminished because of the added burden of proof
that will be heaped upon the patent owner when he tries to
enforce the patent during the restored period. A shortened
"Regulatory Review Period® would be preferred over a bill that
would have a built-in uncertainty in its administration.

Sincerely, e /
772 -
LY

Robert A. Roland
President
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APPENDI X--B

AN

National Assoclation
of Manufacturers

Enargy
Emdronmental Affairs
Natural Resources
Science & Technology

and T [o!

April 7, 1981
The Honorable Strom Thurmond
Chairman
Committee on Judiciary
United States Senate
Washington, DC 20510

Dear Mr. Chairman:

The National Association of Manufacturers notes with great interest
the recent introduction of S.255, The Patent Term Restoration Act
- of 1981 by Senator Charles McC. Mathias, Jr.

The patent system provides important incentives for innovation.

The patent right to exclude others for a limited time is now widely
recognized as fostering, and often essential to, the large invest-
ments of time, talent and money required for research to find new
products and uses for the many additional steps of innovation
needed to bring a product to market.

In recent years, proper concern for the environment and health has
resulted in federal legislation requiring pre-market testing and
regulatory review of many products sold to the public. Increasingly
stringent regulations and increased sophistication of testing
procedures have made this process more complex and time-consuming.

This federal regulatory process now often consumes part of the
17-year period of protection offered by a patent on a particularx
product or its use. During the pre-market regulatory period no
commercialization is permissible even though the patent time-clock
may be "ticking". In such cases the federal review policy erodes
the federal policy of encouraging innovation through patents.

The National Association of Manufacturers supports legislation
which would restore the normal patent life by extending the patent
term to compensate for time lost in testing and regulatory review.

Specifically the NAM supports passage of S.255 which applies this

principle across-the-board to all products and uses of whatever

nature that are subject to federal pre-market testing and regulatory

review limits the term extension to a maximum of seven years and

applies the extended patent only to the specific product approved

by the regulatory review and not to the entire range of products «
which might be included in the original patent.

We would appreciate if our views could become part of the record of
the hearings on S$.255, to be chaired by Senator Mathias, on April 30,
1981. ) :

Sincerel

Cr f/?y‘é/x—w}

Archer L. Bolton, Jr.
Chairman, Committee on Innovation,

Technology and Science Policy .
(Chairman--Bolton-Emerson, Inc.)
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RAY E. SNYDER
PATENT LICENSING CONSULTANT
8UITE 1160
200 BOUTH LA BALLE BTREET
CHICAGO, ILLINOIS 606804

TERLEPHONK
312.283-1841

April 8, 1981

The Honorable Charles McC. Mathias, Jr.
United States Senate

Committee on the Judiciary

Washington, DC 20510

Dear Senator Mathias:

In keeping with your expressed interest in patent
legislation and reform, and supplementing my earlier
correspondence with you, I wish to offer the following:
Enclosed is a report of the Patent Law Association of
Chicago legislation committee action on S$255 "Patent
Term Restoration Act of 1981". The Board of Managers
has not yet acted on this report, but it is offered
for whatever useful information it does contain.

Your proposed bill was scrutinized in some detail as
you may note from the summary of comments. One comment
made was that it would be better if the regulatory
agencies would clean up their act and move more
promptly on the work before them. I pointed out that
the regulatory agencies could care less if someone
has a patent or not, or is losing valuable time
because of bureaucratic delays. I feel that the
universities that have worked closely with some of
these regulatory agencies can more readily appreciate
the merits of your proposed bill.

Overall, the committee was in favor of your bill
and I believe they did make some worthwhile comments
as to how it might be improved.

We sincerely appreciate the efforts of your office
in trying to improve the patent system.

If I can be of further assistance in this matter,
please feel free to call on me.

Very truly yours,
Ray/f. Snyder

RES/at
Enclosure

cc: William Dominick
Clark A. McCartney
Howard Bremer
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Date: April 1, 1981

TO: Arthur A. Olson . FROM: William E. Dominick
President, PLAC . _Chairman, Leg. Comm.

Report of PLAC Legislation Committee Action on S.255
"Patent Term Restoration Act of 1981"
I.

1. S.255~-Mathias(H.R.1937-Kastenmeier)providesthat,where
a product or method reguires federal approval before commerc-
ial sale, the term of the patent or -those claims covering
the product or method shall be extended by an amount of
time equal to the "regulatory review period" required to
obtain appioval for such product or method, provided the
product or method has been submitted to regulatory review
prior to its commercial marketing and provided the patent
has not exéited prior to notice being given to the PTO Com-
mis;ioner as required. .

The length of the "regulatory review period® is
said to extend from the date of initiation of the first
major- health or environmental test (i.e. a test which takes
at least & months to conduct) to the date the product or
method is approved or licensed for commercial ma:kéting.

The products or methods which would be covered by
the bill includes any machine, manufacturer, compositional
matter or any specific method of use thereof for which U.S.
Letters Patent can be granted, such as any new drug, anti-
biotic drug, new animal drug, device, food additive or color
additive subject to FDA regulation; any human or veterinary
biological product subject to Federal regulation; any pesti-
cide subject to Federal regulation and any chemical substance
or mixture subject to Federal regulation.

2. The purpose of the bill is to avoid reducing the
economic value of a patent due to the inability of the owner
to sell the product or use the method covered by a patent
until government approval is granted and thus reducing the
effective term of a patent to less than the usual 17 years.

i1

1. The PLAC Legislation Committee by a small majority
(8 to 7) favored in principle a bill such as $.255 with
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most members indicating the bill should contain one or more
provisions which would prevent abuses. Among the provisions
suggested for inclusion in Bill S,255 were:

(A) Since the "regulatory review period" |is
not required to commence before the patent issues and could
be delayed a number of years after the patent has issued,
the bill should include provisions that:

(a) The "regulatory review period® should commence
not later than the date the patent issues;

{b) The ®"regulatory review period" must be conducted
with due diligence on the part of the patentee
or licensee; and

(c) If the "requlatory review period® is initiated
after the issue date of the patent, the time between
the start of the “regulatory review period® and
the issue date of the patent should be subtracted
from the restoration period.

(d) The "regulatory review period” should be limited
to that part of the period the Federal agency re-
quires to process a complete application through
final approval for commercial marketing which extends
beyond the issue date of the patent covering the
product or method.

1. The latter provision would remove the period
during which test data are being gathered and would limit
the term extension to only the time required for the Govern-
ment Agency to process the application which takes place
after the issue date of the patent.

(B) Provisions should be included in S.255 for
making the procedure within the Patent Office an interparty
proceedings, as by publishing for opposition, and making
the Commissioner's decision appealable.

4. The portion of the bill set forth on page 8, lines
15-23 was criticized as being unclear. For example, does
the proviso apply to all products or only those in paragraph
"p". Either the punctuation or the paragraphing is fncorrect.
Clarification is required.

5. Those objecting to the Bill §.255 expressed appre-
hension that patentees in other art groups would find reason
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for special legislation to extend the term of their patents
so there would be a significant group of patents whose expir- b
ation date could not be predicted or determined with certainty.

CONCLUSTIORN

With Bill 5.255 modified to contain provisions of

the foregoing type which would prevent abuses under the ‘
bill, the Committee voted as follows:
9 - For

5 -~ Against.

" Respectfully submitted,

J1Case 700 State Street @
ATenneco Company Racine, Wisconsin 53404

Lawrence H. Hodges
Vice Prasident .
Technical Attairs |

1881 April 23

The Honorable Strom Thurmond, Chairman
Committee on Judiciary

United States Senate

Washington, D.C. 20510

Dear Mr. Chairman:

The J 1 Case Compoany notes with great interest the recent introduction of
$.255, The Patent Term Restoration Act of 1981 by Senator Charles McC.
Mathias, Jr.

The patent system provides important incentives for innovation. The patent
right to exclude others for a limited time is now widely recognized as foster-
ing, and often essential to, the large investments of time, talent and money
required for research to find new products and uses for the many additional
steps of innovation needed to bring a product to market.

In recent years, proper concern for the environment and health has resulted
in federal legislation requiring pre-market testing and regulatory review of
many products sold to the public. Increasingly stringent regulations and
increased sophistication of testing procedures have made this process more
complex and time-consuming.

This federal regulatory process now often consumes part of the 17-year period

of protection offered by a patent on a particular product or its use. During
the pre-market regulatory period no commercialization is permissible even

though the patent time-clock may be “ticking.” In such cases the federal

review policy erodes the federal policy of encouraging innovation through patents

The d I Case Company supports-legislation which would restore the normal patent

life by extending the patent term to compensate for time lost in testing and

regulatory review. Specifically, the J I Case Company supports passage of $.255

which applies this principle across-the-board to all products and uses of what-

ever nature that are subject to federal pre-market testing and regulatory review

1imits the term extension to a maximum of seven years and applies the extended -
patent only to the specific product approved by the regulatory review and not to

the entire range of products which might be inciuded in the original patent.

We would appreciate having our views become part of the record of the hearings
on S. 255, to be chaired by Senator Mathias, on April 30, 1981. .

Yours very truly,

f R U Mgt :
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AMERICAN PATENT LAW ASSOCIATION

SUTTE 203 » 2001 JEFFERSON DAVIS HIGHWAY, ARLINGTON. VA, 21202

Telepbone (703) 521-1680

Reply t0; 441k Floor
30 Rockefeller Plaza
New York, NY 10112

April 24, 1981

Senator Charles McC. Mathias
Chairman

Subcommittee on Criminal Law
Committee on the Judiciary
United States Senate
Washington, D.C.

Re: §5.255, The Patent Term
Restoration Act

Dear Mr. Chairman:

The American Patent Law Association (APLA) is
a national society of more than 4,400 lawyers engaged
in the practice of patent, trademark, copyright,
licensing and related fields of law relating to com-
mercial and intellectual property rights. APLA
membership includes lawyers in private, corporate and

government practice; lawyers associated with universities,

small business and large business; and lawyers active
both in the domestic and international transfer of
technology areas.

We commend you, Mr. Chairman, for sponsoring
S.255 and promptly scheduling public hearings on this
legislation which will improve the effectiveness of
the American patent system. The APLA membership is
aware of your active interest in this bill, as well as
other intellectual property matters such as improving
the performance of the Patent and Trademark Office and
monitoring the Law of the Sea Treaty negotiations, all
of which are particularly critical to our country at
this time. We are grateful and appreciative of that
interest. .

The APLA supports the enactment of the Patent
Term Restoration Act because we believe it will serve
the public interest. Our belief is not based on an
analysis of the economics of the industries most
directly affected, nor an analysis of the impact of the
Federal regulatory process on those industries or
American industry in general. Rather, we believe
history teaches that an effective patent system,
premised on a commercially viable l17-year patent
grant, has been of immense direct benefit to our
country since the patent laws were enacted by the
First Congress in 1790.

In 1790 America was an agricultural country,
almost totally dependent on Europe for machines and
manufactures of all types. We have developed into
the most successfully industrialized nation in the
world. The American people now enjoy a standard of
living not equalled elsewhere. However, our pre-
eminence in productivity, innovation and technology
isnow in grave jeopardy. Competition in world markets
in high technology products and goods produced by
advanced technological methods and processes is growing
stiffer for American business each year. Our declining
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ability to compete is a contributing factor to our
current substantial trade deficit. The trade deficit

is a root cause of inflation, weakness of the dollar
abroad, and the decline of American industries sensitive
to domestic competition from foreign imports.

The innovation process brings new products to
the marketplace. The first step of industrial innovation
is research and from research flow new and improved
solutions to problems. If these inventions meet our
legal tests they can be protected by patents. Once
protected, the incentive to develop and commercialize
inventions is created. The innovation process requires
the outlay of capital and manpower resources and will
only be undertaken if a profit is expected. But research
in the private sector is and has been declining. Twenty
years ago 80% of all patents granted by the Federal
government were to American inventors and 20% to foreign
inventors. Today, foreign inventors are awarded 40%
of all patents granted. Clearly, fewer and fewer
Americans are laboring at the cutting edge of technology,
while such labor is increasingly effective elsewhere in
the world.

In recent years, a number of beneficial new laws
have been enacted to protect the health and safety of
the citizenry and the integrity of the environment. The
enforcement of these laws delays or even prohibits
new products from being sold or industrial processes
from being employed if possibly prejudicial to the
public good. In many cases these laws delay the sale
or use of a patented invention. 1In effect, the 17-year
patent term granted to the inventor for the exclusive
use of his invention is thusly shortened. This raises
a question of equity. The inventor has disclosed his
creation to the public so that it can be used by
others to build on and to advance the progress of the
useful arts. In return, the Government has granted
and then interfered with the full patent term. The
Patent Term Restoration Act will bring the equities
back in balance.

However, merely providing relief to certain
inventors is not the compelling reason why this bill
should be enacted into law. The Patent Term Restoration
Act inevitably will stimulate the innovation process.

In some cases, renewed activity will be industry-wide.
In some cases, a single small business will be assisted.
In all cases, the incentive to engage in research will
be strengthened. All constructive legislative solutions
to reverse declining industrial productivity anad
innovation are preeminently in the public interest.

You will undoubtedly hear criticism of this bill
from those who fundamentally do not believe in the
wisdom of the patent system. They view the patent
grant as a monopoly which is anti-competitive and which
unjustly enriches inventors. However, we submit that
these views are short sighted, narrow in focus, and not
well founded. Without question some inventions return
profit to inventors and those who provide the financial
resources to support research and bring inventions
through the full innovative process to commercialization.
The great inventions of Edison, Whitney, Bell, Goodyear,
Eastman and many others were patented. Upon those
patents, and the 17 years of exclusive use they gave,
personal and corporate profits were realized. But also
upon those patents entire industries were created. Upon
patented lesser inventions, existing corporations can
more successfully compete and small businesses can be
successfully carried on. The return from successful
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patents allows more research and further advances to
take place. The General Electric Company began but_
did not end with the incandescent light bulb. Profits,
the profit motive and inventions protected by patents
were the ingredients of a vigorous American economy .
in the past and will continue to be a dominant economic
force in the future.

The Patent Term Restoration Act solves the
recent and inadvertent problem caused by the operation
of certain Federal laws and regulations conflicting
with the purpose of the patent laws. We strongly urge
that it be enacted.

Whiéney

Arthur A, Olson, Jr, President
77 West Washington Street. Room 2000
Ctwcago, liknots 60602

-

The Patent Law Association of Chicago
1981 Otfcers
Arthur A Qison, Jr
Proseicnt

Woam T scClan
Fras Vico Presdet

. Seymowr Rothsien
April 27, 1981 Secons Vico Aressent
R<hard B Hoftman
Secrewry
Thomas R Vgd
Treaswer
The Honorable Charles Mathias, Jr. 8
United States Senate o
Committee on the Judiciary ona18 Goer
Washington, D.C. 20510 Paw: C Flazery
C Frederck Leyig
. Jor M Mann
Dear Senator Mathias: Jorn S OBren
Frarcos N Pamater
. Ne* @ Rose
Re: Senate Bill S-255 -~ Patent Term Vg L Zekent

Restoration Act of 1981

As President of the Patent Law Association of Chicago,
I am writing to you concerning the above bill which is
presently before your sub-committee. Our Association
is the oldest patent law association in the country
and has approximately 750 members. The Patent Legis-—
lation Sub-committee of our Association and the Board
of Managers have carefully considered Bill S-255 and
approve and endorse same with the following comments:

1. A significant portion of the term of a
patent covering a product or method, which
requires approval of a Pederal regulatory
agency, can be lost due to delays in obtain-
ing the required agency approval for the
commercial exploitation in interstate
commerce of such patented product or method
and, as a result, the economic value of such
a patent can be significantly diminished.

2. A proper means of avoiding such an inequitable
reduction in the economic value of a patent
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would be to restore the term of such a patent
for the period during which the Federal reg-
ulatory agency takes to issue the required
approval; provided, that the patentee acts
with due diligence in complying with the
requirements and requests of said agency
relative to such approval.

3. Restoration of the term of such a patent would
increase the incentive to file a patent applica-
tion without delay and thereby make inventions
available to the public at an earlier date.

4. It is suggested under the proposed bill that
an applicant for approval by FDA might be able
to cause the proceedings before such agency to
become unnecessarily extended and thereby achieve
a longer period of exclusivity. This possible
condition, we believe, could be effectively pre-
vented by providing that the "regulatory review"
where possible, should be commenced prior to the
issuance of the patent.

Our Association believes that the economic rewards obtained
by getting the patented product and method into commercial
sale as soon as possible will, in any event, militate against
the aforementioned problem.

Respectfully submitted,

THE PATENT LAW ASSOCIATION OF CHICAGO

By lg:ﬁ¢li.\18{;on, Jé. —
——— ’ /

President

e

STATEMENT OF
FRANK B. PUGSLEY, CHAIRMAN

SECTION OF PATENT, TRADEMARK AND COPYRIGHT LAW

" AMERICAN BAR ASSOCIATION

I am Frank B. Pugsley, Chairman of the Section of Patent,
Trademark and Copyright Law of the American Bar Association. My
testimony today on S. 255, the "Patent Term Restoration Act of
1981", is being presented solely on behalf of the Section of
Patent, Trademark and Copyright Law and does not represent the
position of the American Bar Association itself. To date, the
Section's views on this specific bill have not been submitted
to -- and therefore have neither been approved nor disapproved
by -- the House of Delegates or Board of Governors of the ABA.

For several years now, both the Congress and the Section of
Patent, Trademark and Copyright Law have been concerned about the

decreasing term of effective patent life for products that may
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not lawfully be sold within the United States until after they
have undergone pre-marketing federal agency review. The types
of products most directly affected are (i) chemical substances
and pesticides which are subject to review by the Environmental
Protection Agency under either the Toxic Substances Control Act
or the Federal Insecticide, Fungicide, and Rodenticide Act, and
(ii) human and veterinary drugs and biological products, medical
devices and food and color additives which are subject to review
by the Food and Drug Administration under, inter alia, the

Federal Food, Drug and Cosmetic Act.

Of necessity, the regulatory review process for these
products requires substantial safety and/or efficacy testing.
Advances in scientific instrumentation and testing techniques
over the §ast two decades coupled with increased regulatory
requirements have resulted in the substantial dilution for these
products of the 17-year patent grant contemplated by Congress.
New pesticides now have, on average, 12 years of patent life
remaining when marketing commences and newly approved drugs, on
average, have but 9.5 years of patent term.

This dimunition of patent term because of EPA and FDA
requirements was hardly contemplated by the Congress in 1836 when
the first patent statute was codified -- we then had neither an
EPA nor an FDA. Nor was the impact on patent term considered
when Congress enacted the statutes administered by these federal
agencies.

buring the 95th Congress, several measures were introduced
to remedy the impropriety of depriving the innovator -- through
no fault of his own -- of the ability to profit from the commercial
exploitation of an invention‘through the full 17-year life of
the patent. Among the bills introduced in the 95th Congress
were H.R. 8891, introduced by Congressman Rogers; H.R. 11447,
introduced by Congressman Symms; and S. 2040, introduced jointly
by Senators Javits and Williams.

At its 1978 Annual Meeting, the Section of Patent, Trademark
and Copyright Law passed a resolution favoring in principle --

but without endorsing any specific legislation -- the granting of
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an extended patent term where marketing has been delayed by
governmental agency requirements. The resolution approved at
the 1978 Annual Meeting provided as follows:
RESOLVED, that the Section of Patent, Trademark and
Copyright law favors in principle granting to a ¢
patent owner an extended patent term when the ability
to commercially exploit a patented invention has been
delayed, during the term and through no fault of the
patent owner, by govermnmental authorities, statutes
or regulations. .
I should note that the Section's decision at that time not
to support specific legislation was based upon the coupling in
S. 2040, for example, of patent term restoration with compulsory
licensing at some time during the term of the patent. It has
been the longstanding position of the Section of Patent,
Trademark and Copyright Law to oppose the principle of compulsory
licensing as being contrary to the basic purpose of the patent
system.
During the 96th Congress, patent restoration legislation was
again introduced in the Senate. S. 2892 was introduced late in
the second session and time did not allow for full consideration
of this measure. Nonetheless, at the 1980 Annual Meeting of the
Section of Patent, Trademark and Copyright Law, the following
resolution was adopted which specifically supported passage of
S. 2892 or similar legislation:
RESOLVED, that the Section of Patent, Trademark and
Copyright Law favors in principle granting to a
patent owner an extended patent term when the ability
to exploit commercially a patented invention has been
delayed, during the term and through no fault of the
patent owner, by governmental authorities, statutes
or regulations; and specifically the Section of
Patent, Trademark and Copyright Law favors enactment
of S. 2892 (Bayh) 96th Congress, entitled The Patent

Term Restoration Act of 1980, or similar legislation.

That resolution of support by the Section of Patent,

LY
Trademark and Copyright Law clearly encompasses S. 255 and its
companion bill in the House of Representatives, H.R. 1937. The
House bill, we should note, was originally introduced.by -

Congressman Robert Kastenmeier (D-Wis) and Harold Sawyer
(R~Mich) and now has 4 additional co-sponsors.
Over the years, studies of the American patent system

generally have concluded that it has performed well its -
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Constitutional mandate "to promote the progress of science . . .
by securing for limited times to . . . inventors the exclusive
right to their . . . discoveries." U.S. Const. art. I, § 8,

cl. 8.

Indeed, the Subcommittee on Patent aﬂd Information Policy
of the federal Advisory Committee on Industrial Innovation
suggested in its September 1979 final report that the patent
system's "significant contribution to the economic development
of our country . . . is so well accepted . . . that we tend to
take it for granted.” However, the Subcommittee's report also
noted a decline in innovation in the United States and recommended
a number of legislative initiatives to address the problem,
including several in the patent area.

Recent evidence strongly suggests that the patent systenm's
failure to compensate for the federal pre-marketing review
requirements imposed on certain products and devices has
discouraged America's innovative talents. As Senator Mathias
noted in his January 27, 1981 remarks introducing S§. 255, the
average number of new drugs introduced annually in the United
States has declined by approximately two-thirds over the past
20 years.

It is our understanding, moreover, that the annual growth
rate for pharmaceutical R & D in the U.S. was about 11% from 1973
to 1979. At the same time, the corresponding growth rates for
competitors from the United Kingdom, West Germany and Japan we?e
approximately twice that number. As a result, between 1963 and
1975 U.S. patents for new drugs obtained by foreign-based
companies increased from 34% to 46%. American pharmaceutical
companies' share of the international market declined from 34% in
1955 to 13% in 1975 and at least one study also predicts that by
1985, U.S. companies' share of our own domestic pharmaceutical
market will decline by 12%.

This decline in our technological preeminence, as regret-
table as it may be, is quite understandable when we realize it
currently takes 7 to 10 years and some $70 million of capital (as

opposed to the 2 years and $6 million it required in 1962) to
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bring a new medicine from the laboratory to the marketplace.
Instead of increased patent incentives to compensate for such
increased risks and costs, during the same period the effective
patent life of a new drug has decreased to an average of 9.5
years. Moreover, as EPA's own studies have concluded, the
commercial patent life for new pesticides has been reduced to an
average of just 12 years because of pre-marketing federal agency
procedures.

It is not our purpose today to lay blame for these
conditions at the feet of governmental regﬁlators. Instead, we
submit that the patent system itself must be adjusted to provide
adequate flexibility to acconmodate national health and safety
concerns, while continuing to serve its fundamental purpose of
encouraging domestic research and development efforts through
the incentive of 17-year commercial exclusivity.

The Chairman of this Committee, Senator Thurmond, and
Senator Mathias each remarked on January 27, 1981 that S. 255
leaves fully intact the federal government's ability to assure
the safety of new products. At the same time, this bill manages
to provide a simple but effective remedy for many American
innovators -- both small and large businesses alike -- who have
seen their patent protections severely diluted by the pre-
marketing federal agency review process.

We commend the sponsors of S. 255 and H.R. 1937 feor their
well-reasoned and balanced approach to this issue. Specifically,
we consider it wholly appropriate to limit the patent restoration
provisions to products or devices which successfully pass the
agency review process. We also consider the addition of Section
155(c) (4) (D), which was not part of S. 2892, to be an important
improvement. Under this provision, all products subject to
federal pre-marketing review or notification requirements will
receive the same equitable treatment as those categories of
Products and devices expressly identified in the legislation.

Moreover, the Section of Patent, Trademark and Copyright
Law supports the limited application of this legislation only

to the specific purpose or use involved in the regulatory
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approval and not to the entire range of products that might
result from the original patent grant. The Section also concurs
in the use of a maximum 7-year patent extension period since
this should provide adequate time for pre-marketing testing
without encouraging a patentee to engage in dilatory behavior.

The Patent Term Restoration Act of 1981 is also commendable
for its use of objectively identifiable criteria to define the
applicable "regulatory review period". Pursuant to proposed
Section 155(c) (4), the review period automatically terminates
either on the date the agency involved in the review process
formally grants marketing approval to the patent-holder or upon
expiration of the statutorily-defined period for agency action.

Likewise, the procedures for exercising the right to a
patent term restoration are extremgly workable. All the patent-
holder need do is to give notice to the Office of Patent and
Trademarks that the product has successfully completed regulatory
review. Upon timely filing of this notice by the patent-holder
within 90 days of completion of the review process, the
Commissioner of Patents will publish this information in the
Official Gazette and, thereafter, will issue a certificate
extending the patent life and will record the certificate in the
official file of the patent.

In summation, we think the record is quite clear that
domestic research and development efforts and, in turn, the
American public at-large, have been adversely impacted by the
problem which S. 255 seeks to redress. Our country simply can
no longer tolerate the continued growth in the importation of
foreign manufactured goods, nor must we suffer the consequences
of this drain on our economy when we have at hand a means of
encouraging domestic R & D. 1Indeed, the federal Advisory
Committee on Industrial Innovation has endorsed legislation in
the nature of S. 255.

The enactment late last year of Public Law 96-517 -~ in
particular, its patent reexamination provisions -- should

substantially improve the quality and reliability of U.S. patents

81-860 O—81—19
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and reduce the amount and scope of patent litigation. On behalf
of the Section of Patent, Trademark and Copyright Law of the
American Bar Association, I urge the Congress to take the next
step by passing S. 255 and restoring to the life of a patent the

amount of time required for government testing of a new product.
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THE INSTITUTE FOR CANCER RESEARCH
1701 BURNOLME AVENUE
FOX CHASE-PHILADELPHIA, PENNSYLVANTA 10111

(2.6} 0D48-1000-CADLE ADDRRSS: CANSREARCE

FRANCIS J. MCKAY
ASSOCIATE DIRECTOR

April 29, 1981

Hon. Charles McC. Mathias, Jr.
Criminal Law Subcommittee

162 Russell Senate Building
Washington, D.C. 20510

Dear Senatnr Mathias:

In behalf of the Institute for Cancer Research of Philadelphia,
Pennsylvania I wish to express wholehearted support for S$.225, on which
a hearing before the Senate Judiciary Committee is acheduled for April 30,
1981.

Although the Institute for Cancer Research is primarily a research
oriented institution, its researchers have made useful inventions relating
to diagnosis and treatment of disease, which have proven to be of great
value to mankind. The Institute owns patents on some of these inventions.

In view of the almost certain increased difficulties in obtaining
federal funding for basic research, the Institute will be looking to the
patent system as a means to assure funding of its programs. As a practical
matter, however, the Inastitute cannot benefit monetarily from its patents
unless it licenses them to commercial manufacturers of pharmaceutical and
health care products, since it has no marketing or manufacturing capability
of its own. Under the present system, the Institute's licensing efforts are
impeded in no small measure by federal regulation of the pharmaceutical and
health care fields which operates as a disincentive for commercial manufac-
turers to accept a license. While the loss to the Institute in unrealized
revenues is a matter of concern, it pales in comparison to the deprivation
suffered by the public, which receives no benefit from inventions which do
not reach the market place.

If the full incentives of the patent system are to be maintained,
both for the public and for patent owners, the period of time that is lost
in complying with government regulatory procedures should be restored to the
term of the patent. In my view, the legislation which you are sponsoring is
very timely.

I applaud your commitment to improving the United States patent
system, and hope for speedy passage of $.255.

You may include the views expressed in this letter in the printed
hearing record.

Very truly yours,

1Y
5w Yoy
\ . X
Francis J. McKay
Agsociate Director

FJIM:emk
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CHEMICAL MANUFACTURERS ASSOCIATION

ROBERT A. ROLAND April 29, 1981

President

The Honorable Charles McC. Mathias, Jr.
Committee on the Judiciary

United States Senate

Washington, D.C. 20510

Dear Senator Mathias:

The Committee on the Judiciary is now examining proposed
legislation, S.255, that would restore to the term of the patent
grant the period of time that regulatory approval procedures
delay commercial marketing of a patented product or patented

use of a product.

This letter is being submitted on behalf of the Chemical
Manufacturers Association (formerly the Manufacturing Chemists
Association). CMA is a non-profit trade association whose

186 United States member companies account for more than 90%

of the total production capacity for basic industrial chemicals
in this country. CMA members conduct extensive research and
development on new and existing chemicals for application to

new and ever-expanding uses in pharmaceuticals, pesticides,
fertilizers, plastics, building materials, and many other applica-
tions in the industrial as well as consumer segments of our
economy. Accordingly, CMA members are directly and substantially
affected by regulatory clearance procedures before new products
can be commercially distributed.

Economic progress is encouraged by an investor's expectation

of a 17-year term of patent exclusivity, a term during which

he can hope to get a reasonable return for bringing an innovation
forward for the use of society. In the chemical field, unlike
many other fields of innovation, the Government properly subjects
new chemicals or significant new uses of existing chemicals

to an assessment for unreasonable risk of injury to health or
environment.

For example, many chemicals manufactured by our members are
formulated into products subject to premarket regulatory
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clearance under provisions of the Food, Drug, and Cosmetic

Act and the Federal Insecticide, Fungicide, and Rodenticide
Act. Furthermore, basic industrial chemicals are also subject
to an initial regulatory clearance hurdle under provisions

of the Toxic Substances Control Act of 1976 (TSCA), 15 U.S.C.
2601 et seq. While many of the rules implementing TSCA have
not been in effect for a sufficient period of time to permit
precise impact analysis, it is not premature for our expression
of concern over the potential for delays, in regulatory
approval caused by TSCA, encroaching on the normal patent
term. This is especially so in the event that the EPA finds
that a product presents an unreasonable risk of injury to
health or the environment, orders major additional testing,
and delays the manufacture, processing, or distribution of the
product. Thus, the term of the patent covering the product or
its use may begin to expire before the inventor is able to
obtain an economic benefit from his innovation.

This concern for the poéqntial marketing delays due to TSCA
comes from historical analysis of what has happened to the
effective patent life in other industries. For instance, in
1962, it took about two years and $4 million to bring a new
pharmaceutical product from discovery to marketing; now it
takes eight years and $70 million. This means for the average
new drug, the patent term is almost half over before the
inventor can begin to market it. An EPA study in 1977 estimated
there may be only twelve or so years left on a patent by the
time a pesticide manufacturer has established through long
term testing that a pesticide is safe enough to be registered
for commercial marketing, with costs per new product increasing
from about $7 million in 1974 to $20 million or more currently.

We are concerned that as TSCA matures there will be a similar
evolution of ever increasing time and costs to comply with
agency clearances. The body of knowledge on chemicals is
clearly growing and as a result more testing is required to
satisfy the agency's concern that all that is known is explained.

By restoring the patent term, chemical innovators are given

the same incentive for research and development and commensurate
rewards for progress as are available in other areas of science
and useful arts.

We believe S.255 to be a fair and equitable bill and it is
designed to be administered objectively with a minimum of
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costs, and we hope that the Committee will give it favorable
consideration.

Sincereli,) /%1, ///
Zar g
. ”G/iZi;;742227

- Robert A. Roland
¢ President /

cc: The Honorable Max Baucus
The Honorable Joseph R. Biden
The Honorable Robert C. Byrd
The Honorable Dennis DeConcini
The Honorable Jeremiah Denton
The Honorable Robert Dole
The Honorable John P. East
The Honorable Charles E. Grassley
The Honorable Orrin G. Hatch
The Honorable Howell Heflin
The Honorable Edward M. Kennedy
The Honorable Paul Laxalt
The Honorable Patrick J. Leahy
The Honorable Howard M. Metzenbaum
The Honorable Alan K. Simpson
The Honorable Arlen Specter
The Honorable Strom Thurmond
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STATEMENT
OF THE
NATIONAL RETIRED TEACHERS ASSOCIATION
AND THE

AMERICAN ASSOCIATION OF RETIRED PERSONS

Mr. Chairman:

I am Cyril Brickfield, Executive Director of the
National Retired Teachers Association and the American
Association of Retired Persons. Our Associations, repre-
senting 12.5 million older Americans, have a strong interest
in encouraging innovative research and development, especially
in the pharmaceutical industry. We, therefore, appreciate
this opportunity to present our views on S. 255, the "Patent
Term Restoration Act of 1981" introduced by Senator Mathias
and co-sponsored by Senators Thurmond, DeConcini, Byrd and

Percy.

Background

Older Americans haQe a keen interest in patent term
restoration as it would affect the prescription drug industry.
Our Associations believe that everyone--including pharmaceutical
manufacturers--is entitled to, and should recgivg, fair and
equal treatment under the patent laws. For fhis reason, we
can support the provision of S. 255 that would restore the
term of a patent grant for the period of time that nonpatent
regulatory requirements prevent the marketing of a patented
product but in no event for more than seven years. We believe
that such protection is essential to the encouragement of
innovation and the introduction of major new drug therapies.
The elderly have a direct interest in expanded and more
meaningful research and development activity. However,
other ﬁactors and considerations that fall outside the

scope of S. 255 as drafted cause us considerable concern.
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Those over the age of 65, while today representing only
11.3% of the population, account for over 25% of all expendi-
tures for prescription drug products. On a per capita basis,
they spent $133 in CY 1978 on drugs and drug sundries, nearly
double the $68 spent by all age groﬁps. More significant
perhaps, prescription drugs represent approximately 36% of
total out-of-pocket health care expenses for_tﬂis group.

And in meeting the ever-mounting burden of drug éosts, the
elderly find that they must pay for 84% of total expenses

from their own financial resources, with only. 7.9% being
financed by private insurance and 8.4% by the public sector
{(e.g., Medicare, Medicaid). This situation i; compounded by
other ominous trends; namely, the increasing incidence of
chroﬁic debilitating conditions among the elderly, the
relatively greater utilization of multiple prescription d?ugs,
and an increased tendency among physicians to over-prescribe
prescription drugs or to do so with less than adequate kﬁowledge
of their patients' current consumption patterns and experiences.
It is also germane to the present discussion to note that some
'70-75% of drug misuse among the ‘elderly is due to under-utili-
zation, most often because they cannot afford the medicine

that has been prescribed.

Clearly, older Americans, often subsisting on relatively
fixed incomes, have much at stake in the current debate over
patent restoration. In a larger sense, our Associations are
also very much interested in working toward drug regulatory
reform so as to devise a means to achieve the essential pur-
poses of regulation in a way that is affirmative and supportive
of innovation yet does not deny the most dependent and needy
segments of our society access to prescription drug products
because the price is too high. Within this context it would
be fallacious to characterize patent restorqtion as embodied

in S. 255 as a "cure-all". There is a pressing need for changes
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in the attitudes and value systems of both the Food and Drug
Administration (FDA) regulators and the drug industry.

Our Associations strongly support increased emphasis
upon drug research, development and innovatioh, because it is
all too evident that the absence of certain drug therapies is
effecting a cost.- The real question for us, howgver, arises
as to the level, direction and nature of drugAinnovation. We
are concerned about the effect patent restoration would have on
cémpetition in the drug industry, particularly price competition,
and whether the benefits of patent term restoration are com-
mensurate with the costs such legislation would necessarily
entail. The impact of reduced competition and patent restoratior
on aged persons dependent upon prescription drugs can not be
discounted. We, therefore, believe that the Congress would be
well advised to examine very closely whether extended patent
protection would, in fact, likely lead to significantly
more research, development and innovation. The importance
of patent restoration and its long-term impact on drug prices
behooves the Congress to examine a multitude of causal
factors--some exogenous_in nature--which have led to a slow-
down in innovative research and development in the drug
induséry. We would hope that patent (term) restoration,
if enacted, would lead to new real R & D spending. by the
industry as well as more new major breakthroughs and new
chemical entities that can be profitably marketed. We can
be sure that additional years of patent protection will result
in very real income transfers from elderly consumers to large
brand-name manufacturars. The elderly should not be asked to
accept the worth of these substantial transfers on faith alone
or for that matter the assertion that "compeéition" from new
products generates downward pressure on the price and market
share of old products.

We do not deny that the drug industry is entitled to profits
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from their investment of high-risk capital in drug R&D, nor deny
the cost effectiveness of many types of drug therapy when compared
to higher cost alternatives (e.g., acute care hospitalization,
nursing home care). Should S. 255 be enacted, we sincerely hope
that the new age or renaissance in research productivity and
_actual innovation, which the industry proclaims, is fully

realized in the near term.

The FDA Drug Approval Process

For the most part, the FDA has developed an excellent
new drug review process. However, this requlatory process
does need to be reformed. While there should be no lowering
of the statutory standards of safety and efficacy, there is
clearly a need to assess those factors needlessly delaying
new drug approval and to subsequently remedy the situation.

A great deal of debate continues as to the existence
of a "drug iag" in this country. Without becoming'sidetracked
on this issue, we would state the obvious--that lengthy approval
times can add substantially to the cost of developing a drug.
However, to the extent that a "drug lag" does'exisg, our
Associations would equate it with greater consuﬁer protection
and a substantially improved and more thcrough drug approval
process.

The gains from the FDA approval process are primarily
reflected in today's quality drug development process. Ygt
the clinical phasés of the hew drug approval process now average
5 years, and the NDA , or New Drug Application phase, at least
2 years, with am additional 1-3 years of pre-clinical (IND)

" investigation, for a total of 8-10 years. The development

and approval of minor chemical variants or innovative doéage
forms take, on the average, only about half this time. 1In a
major report issued in May of 1980, the Geheral Accounting Office

' (GAO) cited several factors affecting drug approval time. It was
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the opinion of the GAO, which we share, that both the FDA
and the drug industry contribute to the time it takes to approve
new drugs-~often needlessly. This happens due to a number of
factors, including: imprecise FDA guidelines which are subject
to varying interpretations; scientific and professional dis-
agreements between the industry and FDA; slow or inadequate FDA
feedback to the industry on deficiencies in applications;
incomplete new drug applications and industry's slow rate of
resolving deficienciés; communication problems and.an adversary
relationship; and limited time spent by FDA reviewers actually
examining drug applications, along with an uneven workload.
Such deficiencies have resulted in 76% of all NDA's having to
be resubmitted for additional data one or more fimes by the
sponsor (with 85% being approved after the second or third
review cycle).

The drug industry has asserted that there has been a
rapid and progressive decline in the introduction of new
molecular entities. While we do not deny a long term downward
trend that needs to be addressed[ data from the FDA indicates
that, despite some up and down movement, over half of all gew
molecular entities introduced in the U.S. in the past decade
are considered by the FDA to have provided "significant medical
gain". Furthermore, any comparison of the risks of delay in the
introduction of new drugs presents serious difficulties. The
assumption that reduction in the risk of adverse effects from
drugs must be accompanied by an increase in the time taken
for their introduction is not necessarily valid. Labels for
regulatory systems, such as "fast" and “"strict”, should be
used cautiously. To the extent such system comparisons are
possible, however, we would note that of the four new chemical
entities introduced in the United Kingdom since 1964, which_
were subsequently withdrawn due to unacceptable toxicity, three

(ibunefac, practolol, and alclofenac) were never introduced
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in the U. S. Largely on the basis of preliminary toxicology
data, the FDA postponed a decision about the drug practolol,
for example. This wait-and-see attitude-turned out to be well
advised since, during the FDA review process, the suspected
tumorigenic quality of the drug was confirmed with the dis-
covery of severe adverse reactions in Britain.

Another factor that may be impinging upoh truly innovative
drug R&D, and the decline in productivity of R&D investment, is
what seems to be a change of strategy by the indgstry. There
has been a sharp drop in the portion of totalvR&D funas expended
on basic research. From 1968-1978, this spending fell from 15.4%
of total R&D outlays to 11.4% and became narrowly targeted
toward more economically significanf diseases (e.g., cardio-
vascular drugs). This tendency of companies to concentrate
research efforts in a relatively small number of fields which
appear promising from a commercial point of view has, gquite
naturally, led to crowding in some areas of research and
neglect of others. The outcome has been a plethora of closely
related "me-too" drug products. Instead of limiting their
efforts in introducing new drugs that are qualitatively and
quantitatively superior to those already available, many drug
companies expend considerable effort in copying or modifying
successful therapeutic principles, with the result being the
introduction @f numerous analogous drugs--guite commonly
accompanied by exaggerated claims of efficécy. Examples
would range from closely relatedpenicillin and cephalosporin
derivatives to diuretics, topical corticosteroids and minor "
tranquilizers. We would contehd that some measure of self-
restriction on the part of research-based pharmaceutical
companies in this regard would contribute siénificantly to
improving the credibility of their arguments for patent
restoration. We would also add that, for the:mo;t part, we

agree with the many experts in this field who have claimed
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that it has become increasingly more difficult to discover
drugs of major therapeutic importance.

Former FDA Commissioner Kennedy repeatedly referred to
the relationship between the FDA and medicine as "creative
tension”. Perhaps this is an ideal description of the
relationship that could be developed between the drug
industry and the FDA. Such tension should be acceptable
as long as it is not only negative but also has positive
side effects that are visible in the quality of the drug
approval process. We strongly believe that there is little
to be gained at this point in time from imposing additional
restraints upon industrial drug research and development.

At the same time, the industry should accept the statutory
requirements that serve the purpose of substéntiating the
efficacy and safety of a drug within reasonable time limits.
Industry protests as to unnecessary regulatory practices

and redundancy should be fully substantiated with ¢onvincing

data.

Comments on S$.255 - The Patent Term Restoration Act of 1981

With respect to $.255, we have a number of specific
comments to make. First, we would note that patent
restoration is not likely to accelerate the IND (pre-clinical)
and NDA (clinical) approval process. The industry has to bear
some of the responsibility for the lengthy delays in drug testing
and the submission of data to FDA. To quote from the Heritage

Poundation report, Mandate for Leadership, "care must be taken

in any restructuring of the patent laws to avoid creating
disincentives to sponsors' proceeding as rapidly as possible

with their research programs.”" We hope this concern will be
addressed by the Committge either in the contegt‘of.s.zss or in
other patent restoration legislation, especially since the FDA

is now in the process of making major revisions in its IND and
NDA guidelines in order to improve and expedite the drug approval

process.
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Second, because of its limited scope, S$.255 would have little
impact on research and development efforts aiméd ét "orphan drugs"
or drugs with limited marketing potential. Our organizations

‘continue to support "flexible patents" for such drugs for which
the clock should start ticking at the time they are approved

and not when they are first patented as a molecule. Patents for
orphan drugs could thus be extended two to three times the stand-
ard 17 year period. Realistically, however, we.woﬁld concede .
- that such extended patent protection may produce only marginal
improvement in such new drug discovery if'projécted sales are
well below a threshold the company has established for marketing
purposes. This seems to us one area where the Federal government
needs to involve itself more intensively in new drug research

and development given the somewhat logical reluctance of the
industry to devote its resources to meet these special needs.

Another issue of major importance that ought to be addressed
but that falls outside the scope of S.255 as drafted is what we
refer ‘to as the "de facto" patent protection afforded brand name
manufacturers by brand name loyalty and gntrenched prescribing
patterns. Indeed, with no limitations being placed on the
exclusivity of brand names and the drug industry's coﬁtinuing
persistence in litigation aimed at competitor§ who utilize
similar product size, shape and color, trademark protection may
be more important to the brand name manufacturer than patent
protection in extending monopoly pricing and market shares.

Data from recent studies clearly indicate that neither generic
nor brand name manufacturers have met with much success in
capturing significant market shares from originai brand name
manufacturers. A 1978 study of 12 major drugs (including pibrium'
and Darvon) revealed that not one of these original products had
less than 92.4% of their market five to eight years after patent

expiration and that the average chare in 1978 was 96.1% of the
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drug store market.:/ Other examples of this experience would
include Orinase - which still retains 97% of its market
(tolbutamide) - and Persantine (dipyridamole) -~ which maintains
99% of its market l% years after patent expiration. Pioneer
producers do not necessarily maintain market share by reducing
prices (upon patent expiration). Prices generally continue to
increase over time as even large, research - based drug companies
bave a difficult time entering these markets in a meaningful
fashion. It is a very gradual and protracted process, more often
than not, whereby a major drug product coming off patent loses
its grip on its market.

The Patent Term Restoration Act (S.255) proposes to provide
an extension of patent protection for a new drug sponsor egual
to the marketing time "lost" in the "regulatory review period”.
It is our understanding that this additional protection could
not exceed 7 years and would include drugs alfeady in the pipeline
but exclude those which have already received.NDA‘approval for
marketing. And, as we have already noted, the drug would retain
patent protection from the time it is patented as'a molecular
entity throughout the FDA review process.

Our Associations cannot object to the goal of treating all
patent holders equally in terms of patent protection. But we do
not believe that the Congress should consider patent term
restoration in isolation. While we support equitable treatment
of industries such as pharmaceutical industry and the medical
devices industry, we would suggest that patent restoration be
limited for the vast number of me-too product re-
constitutions that provide little if any new therapeutic
value and which are often accompanied by higher prices.

Also, the deregulation of early clinical research and

reform of the FDA drug approval guidelines should be

X/ Presentation by Meir Statman, Rutgers Univgrsity{ at Conference
on "Drugs and Health: Economic Issues and Policy Objectives”,
American Enterprise Institute (AEI), November 15-16, 1979.
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allowed to precede any form of patent restoration.
Companies receiving patent extensions should also be re-
quired to demonstrate to the Congress and Commissiqner
of Patents a "real" increase in total R&D spending in at
least the relevant therapeutic category of the drug in
question. So as not to delay competition once the extended
patent period of a particular drug product hag expired,
we would also recommend that as a condition of patent restora-
tion all éafety and efficacy (or testing) data be made avail-
able to the public sometime during the period of restored
patent protection, perhaps after three years. We would
note in this regard that the NDA (new drug) approval process
with its confidential documentation has to daée éctually pro-—
vided better protection than patents for many -new drugs. At
this point, we would note with approval the recent announce-
ment of HHS Secretary Schweiker that he has lifted the pre-
viously imposed "stay" on so called paper-NDA's. This
action should greatly facilitate the competitive movement of
both brand name and generic manufacturers into the marketing
of certain well-established prescription drugs (approved
after 1962) as they come off pateht. Not reqﬁirihg new entrants
into these markets to repeat already published studies demon-
strating the safety and efficacy of a particular drug helps
save valuable scientific (research) resources, lowers drﬁg
prices through increased competition, and avoids ethically
guestionable repetition of clinical trials in human subjects.
We also think there is need for a specific provision,
mandating the prominent use of a drug's generic name in
labeling and advertising. Furthermore, we would hope that
brand name manufacturers would drop their litigation aimed
at generic manufacturers who produce products of a similar
size, shape, and color (to off-patent pioneer drug products).

These legal actions, in the absence of Congressional action,
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have seriously hampered the development of competition. We
would also suggest that this problem could be addressed through
an effective consumer education effort on the part of the FDA
and other interested parties and would urge such action.
Finally, our Associations recommend that alternative
approaches to furthering drug research, develépmént and
innovation be explored with the aim being to find alterna-
tives to prescription drug prices as a means of financing
R&D. One approach we find particularly attractive, especially
in light of its broader applications, is the amending of our
tax laws to provide accelerated depreciation and capital in-
vestment in research facilities and equipment. The U.S. lags
too far behind its foreign competitors in this area. If this
nation is to remain competitive in pharmaceutical innovation
investment in R&D must be effectively encouraged by our tax
laws. In such a manner the financial burden of providing
for increased and ostensibly more targeted drug R&D would
be distributed more equitably throughout all segments of

our society.

Summary

" Older Americans have a direct and continuing interest
in the researching and development of truly new and innova-
tive drug products. At the same time this Committee should
be fully aware of the direct financial burden older Americans
are bearing as a result of their dependency on prescription
drug products. With the vast majority of incurred expenses
coming out-of-pocket, the elderly have much at stake in
seeing that competitive forces in the drug industry are en-
couraged.

To repeat, our Associations are supportive of equitable

treatment of all industries under the patent laws. We there-

fore, can support S.255's restoration of the batent grant

81-860 O0—81—20
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for the period of time - not to exceed seven years - that .
nonpatent regulatory requirements prevent the marketing of
a potential product. We fully realize that the FDA new
drug approval process is in need of reform and that this
process is inflicting a very real cost on the industries
subject to its review as well as consumers. In this regard
we must also note that the elderly are already spending 44%
more on out-of-pocket health expenses than thg non-elderly
and that per capita drug expenditures for this group are
twice that of the non-elderly. In these times of sustained
high rates of inflation which are particularly burdensome
on older Americans we would hope that this Committee and
the Congress would closely examine suggestions for improving
or expanding the scope of (S.255) or developing additional
but separate legislation.

The suggestions we have offered as to how S$.255 could
be expanded to make it more eguitable and to lessen its
impact on the elderly we believe deserve serious consideration.
At the very least we would contend that legislative action
should be delayed until the Office of Technology Assessment
(OTA) completes its study of general approachgs-to restoring
patent terms for prescription drugs, and more specifically,
the impact of this on industrial innovation. We are told
this will be available by mid-June. We would also counsel
further caution and suggest that the major revisions in
FDA's IND and NDA guidelines be implemented before patent
restoration legislation is actually - implemented. These
revisions should also be available this'year.' -

The pharmaceutical industry claims that 1engthj new
drug approval times have resulted in fewer new drugs and
higher prices. For the most part this is probably true. .
As such, it points to the pressing need for Congressional

action to effect necessary drug regulation reforms. However,
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our Associations do not believe that Americans would benefit
from undue haste in judging the acceptability of new chemical
entities or from lowering statutory measure of safety and
effectiveness.

Enactment of patent restoration will likely result in
additional increases in the elderly's expenditures for
prescription drugs. It is our sincere desire to see the
industry utilize these income transfers in the. development
of new and innovative drug products and therapies. Our
Associations sincerely urge the Congress to consider the
suggestions and concerns we have raised before moving to

restore patent protection.

UNIVERSITY OF DELAWARE
NEWARK DELAWARE
19711

.- PRI el
ISR

OFFICE OF RESEARCH & PATENTS

101 HULLIHEN HALL

NEWARK, OELAWARE 19711

PHONL: 302:738-2136

May 1, 1981

Honorable Charles McC. Mathias, Jr.
United States Senator

Criminal Law Subcommittee

162 Russell Senate Office Building
Washington, D.C. - 20510

Dear Senator Mathias:

Your sponsorship of S. 255, which is drafted to restore to
the 1ife of patents the time lost during the government's pre-
market testing and clearance process is most important and is
heartily endorsed by me.

Ultimate passage of the legislation will provide a much
needed incentive to spur industrial and pharmaceutical research by
removing the penalty imposed on the life of patents resuiting from
the lengthy product clearance process. The United States is
experiencing a drug lag, and S. 255 is a step in the right direction
to help alleviate this serious problem.

Sincerely,

Patents & Licensing
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PPG INDUSTRIES, INC./ONE GATEWAY CENTER/PITTSBURGH, PENNSYLVANIA 15222 /AREA 412/434-210)

May 4, 1981 L.STANTON WILLIAMS, Chairman of the Board

The Honorable Charles McC. Mathias, Jr.
Chairman, Subcommittee on Criminal Law
Committee on the Judiciary

United States Senate

Washington, D.C. 20510

Dear Senator Mathias:

The purpose of this letter is to present a statement on behalf of PPG Industries,
Inc., in support of S.255, the "Patent Term Restoration Act of 1981". §.255, if
enacted, would restore to the term of patents a period up to seven years cor-
responding to the time during which governmental regulatory requirements prevent
marketing of the product to which the patent is directed.

PPG Industries, Inc. urges enactment of this legislation as a means to encourage
investment in the development and manufacture of new products in vitally important
fields such as medicine, pharmaceuticals, herbicides and pesticides. PPG is a
diversified manufacturer of glass, chemicals, coatings and fiber glass. Biochemicals,
primarily herbicides and pesticides, is one area of our business.

It is important to note that, unlike process and machine inventions where other
effective forms of proprietary rights (such as trade secrets) may be available to
protect the innovator's investment in research, the formula for a biochemical or
similar product, once sold, is usually available to anyone because modern analytical
tools today make full analysis within ready grasp. Additionally, regulatory action
by state and federal agencies often requires disclosure of the formula.

Therefore, it is in these fields that patents are especilally ilmportant in order to
permit recovery of the expenses incurred in finding and marketing new products.
Because the effectiveness of materials for such applications 1is inherently un-
predictable, many must be tested in order to find one which can be marketed. But
the act of marketing that material informs others of its utility, as well as its
composition, without those others having had to fund the research required to
identify it. Under these circumstances, in deciding whether to engage in research
in these fields (in our own case, biochemicals) the probability of effective patent
protection and the period of time during which such protection will be available
are critical factors in assessing whether the potential return justifies the in-
vestment and risk required.

The present and growing regulatory requirements for biochemlcal products, while
justifiable based on consumer and environmental protection considerations, have
the concomitant effect of drastically reducing the effective life of any patents
obtained on those products, i.e. the patent term remaining after marketing of
the product is permissable. The business assessment and decisions required to
engage Iin the necessary research are thereby affected, and in a direction which
clearly results in fewer attempts to develop new products. The loss to the
public in not having more effective and safer products camnot be measured,

but that there 1is a loss cannot be disputed.

The reduction of the effective term of a patent by regulatory requirements has
another lmportant effect. Even when development of a product is undertaken,
calculation of the potential return from its successful marketing necessarily
involves correlation of the time period during which the product can be ex-
pected to retaln a reasonable market share with the price the product can
command in the marketplace. One factor in judging the expected time period

is the effective term of patent protection, after marketing begins, so that
shortening that effective term (e.g. by delays due to regulatory action) means
that the price to the consumer must be correspondingly higher in order to
attain the return necessary to justify the product's development.
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The patent system 1s indispensible to encourage innovation, and the reform
embodied in $.255 can be a significant step in improving the incentives to
industry in areas of significant public concern. PPG therefore advocates
its favorable consideration by the Judiciary Committee, and its enactment by
the Congress.

Sincerely,

L. Stanton Williams
Chairman of the Board

LSW/nkk
PRODUCT RESOURCES INTERNATIONAL, INC.
800 Third Avenue [J New York, N.Y. 10022
TEL: (212) 980-8980
TWX: 710-581-2516
May 11, 1981

Charles McC. Mathias, Jr.
United States Senator
United States Senate
Comnittee on the Judiciary
Washington, D. C. 20510

Dear Senator Mathias:

Thank you for your letter of April 22, 1981, inviting us to
express an opinion, for the record, of your bill (S. 255) which
proposes to restore to the 1ife of patents the time that is lost
during the government's premarket testing and clearance procedures.

We are deeply versed in the problems your bill is designed to
overcome, and applaud its purpose. We urge your colleagues to
approve it promptly.

Our own expertise is in the health-care area, where many a
potentially valuable drug has been put to one side -- undeveloped --
because a company believes that so much of the patent time will be
eaten up by premarket testing and other FDA-mandated clearance
procedures, that the profit return during the balance of the patent
period will be inadequate to produce a sound business value.

The result is: America loses out on a potentially valuable drug.

Once again, we wish you Godspeed with your bill.
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May 12, 1981

Honorable Charles McC. Mathias
U. S. Senate
Washington, D. C. 20510

Dear Senator Mathias:

The Committee on the Judiciary is now reviewing proposed
legislation S. 255, the Patent Term Restoration Act of 1981. This
legislation would restore to the normal patent term of 17 years the
period of time that non patent regulatory requirements and procedures
prevent the marketing of a patented product.

Alrco, Inc., headquartered in Montvale, New Jersey, is a producer
of a diversified line of industrial and medical products. Last year our
sales were In excess of one billion dollars and we employed more than
13,000 people. We are a research oriented company with on going programs
to improve and further develop our product lines. In 1980 we employed
over 500 people in research and related technical areas and spent in
excess of $17,000,000 on research and development.

Alrco, Inc. supports S. 255 with one major reservation. We
believe that regulatory delay and the consequent shortening of effective
patent 1ife have been and will continue to be a disincentive to the
expenditure of risk capital for the development of innovative and useful
new products. The restoration of a normal 17 year patent life, as
contemplated by proposed legislation S. 255, would eliminate this
disincentive. Indeed, it would afford inventors of products faced with
regulatory review the same incentives and rewards as inventors whose
products do not face such review.

Airco has one major reservation regarding S. 255. In its present
form the proposed legislation does not adequately deal with products
covered by an unexpired patent on the effective date of the legislation,
but which will have completed regulatory review by that date. These
products will not be afforded any benefit under the proposed legislation,
although their effective patent life may have been dramatically curtailed
by premarket regulatory delay.

It has been widely reported that the effective patent life for
drugs is presently in the range of seven to ten years, with approximately
seven to ten years being consumed in testing and complying with premarket
clearance procedures of the FDA. This contrasts with the experience of
the drug industry in 1962 (prior to the impact of the 1962 amendments to
the Food Orug and Cosmetic Act) when it took about two years to bring a
new pharmaceutical product to market.

In 1969 Afirco filed a notice of claimed investigational exemption
(IND) for one of its products, an inhalation anesthetic agent, and
received NDA approval late in 1979, thus losing ten years in the
regulatory review process. MNotwithstanding that extended delay (at the
upper end of the range quoted above), Airco would receive no benefit from
S. 255.

we believe that those products for which regulatory approval was
granted prior to passage of S. 255 should not be precluded from the .
penefits of patent restoration. To do so would be ineguitable and would
penalize those companies, both large and small, who made investment
decisions years ago in reliance upon a far shorter regulatory review
period than actually took place.
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It s Airco's basic position that all products for which patents
have not expired on the effective date of the Patent Restoration Act be
treated equally with respect to pstent restoration regardless of when the
regulatory review period ended. In the alternative, patented products
for which regulatory review has been completed prior to the effective
date of the Patent Restoration Act should be afforded a significant
degree of patent restoration benefit. We urge that a minimsm of three
qQuarters of a year of patent extension be granted for each year consumed
in the regulatory review process by those patented products for which the
regulatory review period has been completed on the effective date of the
law, with a maximum restoration period of seven years.

We would appreciate our views becoming part of the record of the
hearings on S. 255.

Sincerely yours,

ccC: Senate Judiciary Committee ; &

Honorable Howard H. Baker, Jr.
Honorable Bill Bradley
Honorable Harrison A. William, Jr.

&b fedcal colleges

JOHN A. D. COOPER, M.D., PH.D. 202: 828-0480
PRESIDENT

May 13, 1981

Honorable Charles McC. Mathias, Jr.
Criminal Law Subcommittee
Committee on the Judiciary

162 Russell Senate Office Building
Washington, D.C. 20510

Dear Senator Mathias:

On behalf of the Association of American Medical Colleges, I would
like to endorse S.255, the "Patent Term Restoration Act of 1981."

Since its founding in 1876, the AAMC has steadily expanded its
horizons so that today it represents the whole complex of individual
organizations and institutions charged with the undergraduate and
graduate education of physicians. It serves as the national voice
for the 126 U.S. accredited medical schools and their students; for
the more than 400 major teaching hospitals; and over 70 academic and
professional societies whose members are engaged in an everyday basis
with the activities---teaching, research and patient care that in the
aggregate constitute medical education. The constituency of the
Association is heavily engaged in biological and medical research and
thus has more than a passing interest in the terms and conditions
under which patents are issued.

The Association has long believed that it is of the utmost impor-
tance that research findings be transformed as rapidly as possible into
practical applications for the betterment of the human condition; any
failure to exploit a scientific discovery that could be useful in
extending life, in preventing premature death or in decreasing
morbidity from disease is a tragedy of significant proportions. Since
the applied research and technical development necessary to convert a
scientific discovery into a practical device are expensive, the
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Association has also recognized the essentiality of patent protection,
as an inducement to industry to make the large investments necessary
to bring useful products to the market. Even when discovery accrued
from public investment, the Association has opposed the populist idea
that no private sector individual or organization should profit
further from that discovery. Alternatively, this organization has -
argued that unless profits are permitted through patent protection,

the discovery will lie fallow and a potential public boon will not

be realized. \

The Association recognizes the demands of the public that society
be protected from ineffective and unsafe products; it also is aware
that the regulations promulgated by agencies such as the Food and
Drug Administration not only demand compliance with expensive require- C
ments but also erode severely the period of time during which an
approved product can be marketed under patent protection. The latter.
two factors conspire to significantly reduce the profitability
associated with the development of new products and thereby diminish
the motivation of industry to convert scientific discovery into
practical and useful application. In many instances, industry attempts
to maximize an often meagre return on investments by upward price
adjustments, and thus increases costs to consumers. Thus, the present
system, while responsive to public needs, works hardship on both
producer and consumer.

The obvious disadvantage that will accrue from the adoption of
S.255 is that the marketing of generic products will be delayed to
the extent to which patent duration is extended. This implies that
the price of products will remain higher longer than under present
circumstances and thus contribute, at least as far as drugs and
medical devices are concerned, to the elevation of health care costs.

On the whole, the Association is persuaded that without reasonable
patent protection, the rate of medical progress, in terms of the
introduction into the market of improved drugs and devices, will be
significantly slowed by the reluctance of industry to risk large
investments for uncertain returns. Thus, the provisions of S5.255
serve an important public good. For this reason the Association
offers its wholehearted endorsement . of this bill.

N\ Sincerely,
b a ~B‘ OWX“"\
hn A. D. Cooper, M.D., Ph.D.
President
\
“\
N

NEW JERSEY
PATENT LAW ASSOCIATION -

May 14, 1981 ' .

Senator Charles McC. Mathias

United States Senate

352 Russell Senate Office Building q
Washington, D.C. 20510

Dear Senator Mathias:

The New Jersey Patent Law Association, through its
Legislation Committee, has considered in detail the provisions
of S.255. The Association now wishes to advise you that it
wholeheartedly supports the purposes and provisions of the bill, -
and urges its passage.
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New Jersey is home to a significant portion of the
chemical and pharmaceutical manufacturing industry in the United
States. 1Its concerned citizens, and particularly those who are
members of the patent bar, have watched with great interest and
appreclation the progress of efforts in the Congress, first with
5.2892 in the 96th, and now with S.255 in the 97th, to redress
the negative impact on innovation in our technological industries
caused by the ever-increasing cost and delay of premarketing
regulatory review.

The New Jersey Patent Law Association 1s composed of
approximately 400 professionals who live or work in the New Jersey
area and who are involved in patent, trademark, and other industrial
property matters. Our membership includes both persons in corporate
practice and private practitioners. They represent a large number
of corporate clients in all of the various fields of technology.

As already indicated, the Legislation Committee of our
Associatlon has conducted an in-depth analysis of S.255, and has
reported its recommendations to the Board of Managers. Accordingly,
the Board of Managers, on behalf of the Association, recommends
adoption of S.255.

During the deliberations of the Legislation Committee,
two comments of importance were put forward:

(1) 1it was felt by some that the provision of Sec. 155
(c) (4) (D), which extends the coverage of the bill to "any other
product or method of using a product that has been subjected to
Federal premarketing regulatory review...:, unnecessarily broadens
the bill to cover situations which may not require the redressing
effects of the bill, while at the same time possibly including
unknown problems with difficult-to-anticipate dimensions; and

(2) most agreed that the bill unfortunately fails to
provide restoration of the term of patents on new processes for
making old substances, that is, known substances that have either
never been patented, or for which the patent has already expired,
a very significant current example of which is the biosynthetic
production of insulin, interferon, and other substances through
the use of recombinant DNA techniques. Thus, the Legislation
Committee recommends that the bill be amended to restore the
patent term of any process for making an unpatented product.

We would appreciate your entering the above recommenda-
tion and comments in your record for the Judiciary Committee
hearings on 5.255 held on April 30, 1981.

We would be pleased to be of any further assistance in
this matter which you deem appropriate.

'/ truly yours,

¢
. Laughlig, President

/cm

cc: Charles F. Schroeder
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e Insnrure oF
Evecrricas anp
Etecrronics
Encinetns. mc.

May 14, 1981

The Honorable Charles McC. Mathijas, Jr.

01 Vi Pk Probomei A Criminal Law Subcommittee

Saft Dirscior:

Lao Famsing
[EEE, Switc 608
1111 1900 Serwes, NW
Waciagion, DC 2002
:2.T830017

162 Russell Senate Office Building
Washington, D.C. 20510

RE: S.255, The Patent Term Restoration Act of 1981
Dear Senator Mathias:

Founded in 1884, the Institute of Electrical and
Electronics Engineers, Inc.{IEEE) is today the world's largest
technical professional society with more than 206,000 members
worldwide. Since 1972, through a mandate by IEEE's members,
the Institute has ‘concerned itself with social, political and
economic problems of engineers. The United States Activities
Board (USAB) was created to provide a mechanism through which
the ITEEE could provide its perspectives to the Executfive and
Legislative Branches of Government on professional and tech-
nical matters of concern to the U.S. members of IEEE.

The IEEE/USAB js troubled with the continued decline
of productivity and innovation in the United States. In an
effort to reverse this decline of innovation and productivity,
we have tried to identify and eliminate barriers that may
exist between sectors of our present “system", One of our
areas of interest has been inequities that exist in our patent
system. In this context we support your efforts and those of
Senators Byrd, Thurmond, Percy and DeCoacini aimed at
relieving problems in the patent system. We agree that the
existing regulations affecting the pateat term on a product
requiring regulatory review are a deterrent to innovation and
productivity and should be modified; 5,255 would help rectify
this inequity by alliowing an extension of up to seven (7)
years in the patent term for those products subject to regula-
tory review, The IEEE/USAB therefore supports enactment of
$.255 aimed at elimination of hinderances to productivity and
fYnnovation in the patent system.

On behalf of the IEEE United States Activities Board, I
respectfully request that this letter of endorsement be
included in the Senate Judiciary Committee printed hearing
record for $.255, the Patent Term Restoration Act of 198l1.
Thank you for your contined efforts toward encouragment of
innovation and productivity.

1f we can be of assistance to you and your staff, please
do not hesitate to contact Tom Suttle or Edith Carper in the
IEEE Washington Office.

ichard J./Gowen
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NATIONAL AGRICULTURAL CHEMICALS ASSOCIATION

THE MADISON BUILDING
1155 Fifteenth Street, N.W., Washington, D. C. 20005
202 » 296-1585 Cabie: NAGRCHEM

May 14, 1981

The Honorable Charles McC. Mathias
United States Senate
Washington, D. C. 20510

Dear Senator Mathias:

During the April 30, 1981, Senate Judiciary Committee hearing on
S. 255, someone suggested that a patent holder is at liberty to
indiscriminately establish the market price for his patented
product.

On behalf of the National Agricultural Chemicals Association, I
hasten to clarify the record insofar as pesticides are concerned.

Today's farmers are sophisticated, highly cost-conscious business-
people. Many manage numerous cash crops on thousands of acres of
farmland often valued in the millions. Many rely upon their own
computers to reach cost-effective decisions. Like any other busi-
ness~person, the farmer must realize a profit on his investment.

When it comes to pesticides, the farmer is looking for two things:
(1) a product that will control his specific insect, weed or dis-
ease problem; and (2) one that will provide him with a return of
$3 to $4 for every dollar invested. If a pesticide product falls
short of either goal, he will choose competitive chemicals or non-
chemical methods to control pests. Rarely, if ever, is a farmer
limited to the choice of a single control option. Whether a par-
ticular pesticide happens to enjoy patent protection is not nearly
so critical to the farmer as its cost in relation to competitive
chemicals or less expensive non-chemical pest controls.

In short, pesticide manufacturers cannot price their products so
high that the benefit to growers is ultimately erased by forced
uncompetitive pricing of their food and fiber commodities in the
marketplace.

The competitive pricing which occurs in the agricultural chemical
industry is illustrated by Table 649 of Agricultural Statistics,
1980, published by the U. S. Department of Agriculture {(copy at-
tached) which shows that since 1967 the price of agricultural
chemicals has increased only 50%, while the prices of other farm
necessities such as seed and fertilizer, have increased 186% and
96%, respectively.

urs truly,

Nicholas L. Redilng, Chairman
NACA Board of Directors
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[Excerpt from AGRICULTURAL STATISTICS 1980,
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May 15, 1981

Senator Charles McC. Mathias, Jr.
Criminal Law Subcommittee

162 Russell Senate Office Building
Washington, D.C. 20510

Dear Senator Mathias

I am writing on behalf of the Society of University Patent
Administrators (SUPA) to express support for your bill S.255,
Patent Term Restoration Act.

SUPA is a national organization which is largely representa-
tive of universities having patent programs, and which are in-
terested in licensing of inventions that are developed by faculty
and staff. Its members are heavily involved in developing
university-industry cooperative efforts. In fact, some industrial
concerns also hold membership in the organization.

We appreciate the efforts to introduce S.255. The life of
any patent is limited when time must be e ded in having an
invention cleared by regulatory agencies before it becomes mar-
ketable. This creates a problem for licensees, since it reduces
the time potential for recovering costs of such clearances, and
for experiencing a profit on their investment. The cost of ob-
taining clearances can also be prohibitive and, unless the life
of the patent can be extended, industry may be reluctant to enter
into licensing agreements.

If you need further information, please feel free to contact

me.
Very truly yours
Lt 2. WL‘,C«::.—?
Clark A. McCartney
President
/fs
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STATEMENT OF CHARLES A. HUGGETT,
GENERAL PATENT COUNSEL, MOBIL OIL CORPORATION
BEFORE THE SENATE JUDICIAR{ COMMITTEE ON
PATENT TERM RESTORATION ACT OF 1981 (5-255)

My name is Charles A. Huggett. As General Patent Counsel of Mobil Oil
Corporation, responsible for intellectual property matters throughout the Mobil
Corporation, I am pleased to present our views on S-255. The Patent Term
Restoration Act of 1981, if passed, would restore the term of the patent grant for
the period of time, not exceeding seven (7) years, that nonpatent regulatory
requirements prevent the marketing of the patented product or a method for using a
product. While we support the principle of restoring the seventeen year period of
exclusivity to patent owners, we believe the legislation should not be limited o_nlx to
product and method of use patents, but should also extend to patents covering a
process for making a product. This change was suggested by Thomas D. Kiley, Jr.,

Esquire, Vlce President and General Counsel of Genentech, Inc., on April 30, 1981,
durlng/the Senate Judiciary Committee Hearing on S-255.

D/uring his testimony, Mr. Kiley pointed out that in genetic engineering industry (of
which Genentech, Ine. is one of the most prominent members), process patent
protection is often the only aveilable route for obtaining patent protection for
ongoing research, because both the products of the genetic engineering research and
the methods of use thereof are widely known in the art. Similarly, in the area of
synthetic fuels, patent protection is often limited to the processes for making a
product because the product itself and the method of its usé are conventional. At
the same time, commercial implementation of patented processes is also subjected
to nonpatent regulatory delays very similar to those experienced by owners of
patents directed to products and to methods of use thereof.

For example, under Section 111 of the Clean Air Act, standards of performance
have been proposed or promulgated for various new stationary sources. One may
not construet such a new stationary source, such as a new synthetic fuels plant
based on a patented process, unless the, ,emission standards are met. These
standards are generally applied as of the date of proposal, not promulgation. The
delay caused by meeting these standards may Be as long as two (2) to four (4)
years. Many similar environmental and other nonpatent regulatory delays ecan
postpone commercial implementation of patented processes for similar periods of
time. Any one and/or any combination of such regulatory delays effectively
decreases the life of the patent to less than the seventeen years envisioned by

Congress.

In addition, we believe the bill should explicitly state that its provisions are directed
to all patents, regardless of the technology involved, in spite of the exemplification
of only four (4) specific technological areas in Section 155 (e)(1), viz., (A) drugs,
devices, ete.; (B) biological produets; (C) pesticides; and, (D) chemicals subject to
regulation under Toxic Substances Control Act.

We would be pleased to answer any questions, and offer our assistance for any
specific amendments to the bill which the Committee may desire.

Very truly you

(sa)

Charles A. Huggett
General Patent Counsel

May 22, 1981





