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PATENTS ON BIOTECHNOLOGICAL PROC-
ESSES; AND TO AUTHORIZE USE BY REGU-
LATION THE REPRESENTATION OF
"WOODSY OWL"

WEDNESDAY, MARCH 29, 1995

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON COURTS AND

INTELLECTUAL PROPERTY,
COMMITTEE ON THE JUDICIARY,

Washington, DC.
The subcommittee met, pursuant to notice, at 10:02 a.m., in room

2237, Rayburn House Office Building, Hon. Carlos J. Moorhead
(chairman of the subcommittee) presiding.

Present: Representatives Carlos J. Moorhead, Howard Coble, Bob
Goodlatte George W. Gekas, Elton Gallegly, Charles T. Canady,
Patricia Schroeder, John Conyers, Jr., Xavier Becerra, and Rick
Boucher.

Also present: Representatives Barney Frank and Sheila Jackson
Lee.

Staff present: Thomas E. Mooney, counsel; Mitch Glazier, assist-
ant counsel; Sheila Wood, secretary; and Betty Wheeler, minority
counsel.

OPENING STATEMENT OF CHAIRMAN MOORHEAD

Mr. MOORHEAD. The Subcommittee on Courts and Intellectual
Property will come to order.

Today the subcommittee is conducting a hearing on two bills in-
troduced by myself and a number of members of the subcommittee.
H.R. 587 deals with patents on biotechnological processes, and H.R.
1269, introduced at the request of the Department of Agriculture,
to authorize the Secretary to prescribe by regulation the represen-
tation of the U.S. environmental symbol "Woodsy Owl" of the De-
partment of Agriculture. We would have heard testimony on the re-
designing of one of the best known U.S. symbols for environmental
improvement. However, the Department was unable to get the nec-
essary clearance for testimony.

Mrs. SCHROEDER. Mr. Chairman, you're making this up.
[Laughter.]
Mr. MOORHEAD. You know, it sounds silly, but they want it. So

if it's important to the Department of Agriculture and it certainly
doesn't cost anything to do, we might just as well give them what
they want. "Woodsy Owl" and his solution, "Give a hoot. Don't pol-
lute" is recognized by over 70 percent of all the American house-
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holds and over 90 percent of the households which have children
under the age of 10. The costume is 26 years old, and they want
some assistance in redesigning it. They want the protection that
comes from that.

So we'll get their testimony in later this week, and if we need
more testimony, we'll set it for another day.

The first bill that we have before us, H.R. 587, the biotech proc-
ess patent bill, has been considered by this subcommittee in the
past two Congresses. Although the scope of the legislation has been
modified, the primary issue under consideration is the extent to
which the patent system provides adequate protection for
biotechnological developments. To date, this bill will be the sub-
committee's sixth hearing on the issue. Similar legislation has
passed the Senate three times and the House once. Proponents of
the legislation maintain that unfriendly court decisions block them
from getting necessary and appropriate patent protection. As a re-
sult, predatory foreign competitors are attempting to explain the
deficiencies in U.S. law by making our firms' products overseas and
importing them back into the United States with impunity.

There is no question that the biotechnology industry plays a sig-
nificant role in the U.S. economy. Witnesses today will testify to
that fact and also will emphasize the heavy investment of capital
required to bring new biotechnology products to the market. Many
of the biotechnological products being developed result in drugs
needed to treat a wide arrange of illnesses and conditions, ranging
from the common medical problems to life-threatening diseases.

The legislation mandates a change in patent law exclusively for
biotechnological products. Industry-specific legislation is an ap-
proach we tried to avoid in the past. However, the various generic
proposals we've seen in the past few years attracted criticism and
opposition. Opponents turned to-or perhaps I should say we have
returned to-solutions which are limited to changes in the law af-
fecting only biotechnology. While that may be unusual in the his-
tory of U.S. patent law, it may prove to be the best solution. This
is the type of bill that passed the Senate twice in the last Congress.

[The bills, H.R. 587 and 1269, follow:]
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104TH CONGRESS
1ST SESSION H. R. 587

To amend title 35, United States Code, with respect to patents on
biotechnological processes.

IN THE HOUSE OF REPRESENTATIVES

JANUARY 19, 1995

Mr. MOORHEAD (for himself, Mr. BOUCHER, Mr. SENSENBRENNER, Mr.
COBLE, Mr. FRANK of Massachusetts, Mr. GALLEGLY, Mr. GOODLATTE,

Mr. GEKAS, Mr. BONO, Mr. CANADY of Florida, and Mr. HOKE) intro-
duced the following bill; which was referred to the Committee on the
Judiciary

A BILL
To amend title 35, United States Code, with respect to

patents on biotechnological processes.

1 Be it enacted by the Senate and House of Representa-

2 tives of the United States of America in Congress assembled,

3 BIOTECHNOLOGICAL PROCESS PATENTS

4 SEC. 101. CONDITIONS FOR PATENTABILITY; NONOBVIOUS

SUBJECT MAITER.

6 Section 103 of title 35, United States Code, is

7 amended-

8 (1) by designating the first paragraph as sub-

9 section (a);
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1 (2) by designating the second paragraph as

2 subsection (c); and

3 (3) by inserting after the first paragraph the

4 following:

5 "(b)(1) Notwithstanding subsection (a), and upon

6 timely election by the applicant for patent to proceed

7 under this subsection, a 'biotechnological process' using or

8 resulting in a composition of matter that is novel under

9 section 102 and nonobvious under subsection (a) of this

10 section shall be considered nonobvious if-

11 "(A) claims to the process and the composition

12 of matter are contained in either the same applica-

13 tion for patent or in separate applications having the

14 same effective filing date; and

15 "(B) the composition of matter, and the process

16 at the time it was invented, were owned by the same

17 person or subject to an obligation of assignment to

18 the same person.

19 "(2) A patent issued on a process under paragraph

20 (1)-

21 "(A) shall also contain the claims to the corn-

22 position of matter used in or made by that process,

23 or

24 "(B) shall, if such composition of matter is

25 claimed in another patent, be set to expire on the

HR 587 IH
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3

1 same date as such other patent, notwithstanding

2 section 154.

3 "(3) For purposes of paragraph (1), the term

4 'biotechnological process' means-

5 "(A) a process of genetically altering or other-

6 wise inducing a single- or multi-celled organism to-

7 "(i) express an exogenous nucleotide se-

8 quence,

9 "(ii) inhibit, eliminate, augment, or alter

10 expression of an endogenous nucleotide se-

11 quence, or

12 "(iii) express a specific physiological char-

13 acteristic not naturally associated with said or-

14 ganism;

15 "(B) cell fusion procedures yielding a cell line

16 that expresses a specific protein, such as a

17 monoclonal antibody; and

18 "(C) a method of using a product produced by

19 a process defined by (A) or (B), or a combination

20 of (A) and (B).".

21 SEC. 102. PRESUMPTION OF VALIDITY; DEFENSES.

22 Section 282 of title 35, United States Code, is

23 amended by inserting after the second sentence of the first

24 paragraph the following: "Notwithstanding the preceding

25 sentence, if a claim to a composition of matter is held in-

HR 587 IH
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1 valid and that claim was the basis of a determination of

2 nonobviousness under section 103(b)(1), the process shall

3 no longer be considered nonobvious solely on the basis of

4 section 103(b)(1).".

5 SEC. 103. EFFECTIVE DATE.

6 The amendments made by section 101 shall apply to

7 any application for patent filed on or after the date of

8 enactment of this Act and to any application for patent

9 pending on such date of enactment, including (in either

10 case) an application for the reissuance of a patent.

0

HR 587 IH
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104TH CONGRESS
1ST SESSION He R. 1269

To amend the Act of June 22, 1974, to authorize the Secretary of Agriculture
to prescribe by regulation the representation of "Woodsy Owl".

IN THE HOUSE OF REPRESENTATIVES

MARcH 21, 1995

Mr. MOORHEAD (for himself, Mr. SENSENBRENNER, Mr. COBLE, Mr. BONO,

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

A BILL
To amend the Act of June 22, 1974, to authorize the Sec-

retary of Agriculture to prescribe by regulation the rep-

resentation of "Woodsy Owl".

1 Be it enacted by the Senate and Iouse of Representa-

2 tives of the United States of America in Congress assembled,

3 That section 1 of the Act entitled "An Act to prevent the

4 unauthorized manufacture and use of the character

5 'V oodsy Owl', and for other purposes", approved June 22,

6 1974 (16 U.S.C. 580p), is amended-

7 (1) by amending paragraph (1) to read as fol-

8 lows:
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8

2

1 "(1) the term 'Woodsy Owl' means the name

2 and representation of a fanciful owl who furthers the

3 slogan, 'Give a Hoot, Don't Pollute', originated by

4 the Forest Service of the United States Department

5 of Agriculture;"; and

6 (2) in paragraph (2) by striking the period at

7 the end and inserting "; and".

0

.HR 1269 I1
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Mr. MOORHEAD. I would like to yield at this time to my good
friend, Pat Schroeder, the ranking Democratic member of the sub-
committee.

Mrs. SCHROEDER. Well, Mr. Chairman, I thank you very much
for yielding, and I join you in welcoming our witnesses today. I
really came to see what the fashion police had recommended for
'Woodsy Owl," but I guess he won't be here this time.

But I really do think it's very critical, too, that our patent law
keep pace with the technology changes that we see, so that the
areas in biotechnology can have a level playing field vis-a-vis our
competitors. I agree with you this bill has strong bipartisan sup-
port. It's supported from the administration, and we hope that the
roadblocks that we saw when we passed this before have been re-
moved by making it more industry-specific. So let's hope that this
time this can be the last hearing we have to have, and maybe this
will end up being a real bill with a real signing. And I thank you
for moving forward on it.

Mr. MOORHEAD. I recognize the gentleman from Florida.
Mr. CANADY. I have no statement.
Mr. MOORHEAD. I will recognize the gentleman from Virginia,

Mr. Boucher.
Mr. BOUCHER. Thank you very much, Mr. Chairman, for holding

this hearing today and also for the very strong partnership that
you and I have enjoyed over the past several years as we have
worked to assure a proper level of patent protection for the bio-
technology industry. H.R. 587 will assure that protection, and I'm
very pleased to be joining with you in sponsoring the measure.

The problem that we face today in its simplest terms is that with
reference to the biotechnology industry our patent law has a glar-
ing deficiency which operates to the advantage of foreign firms that
seek to exploit the American market by expropriating American in-
novation.

Through this Nation's history, the basic patent that was awarded
to inventors was on the final product. It was new and original, and
a product patent provided all the protection that was needed to se-
cure the fruits of innovation, but product patents are typically not
available in the world of biotechnology because the goal of the
biotechnologist is to take beneficial substances that occur naturally
in nature but in minute quantities and then manufacture those
substances in large enough amounts to attain commercial viability.
Since the final product is a substance that occurs in nature, the
product itself is not subject to the award of patent.

Therefore, the biotechnology industry must rely on patents on
the host cell, the DNA sequence, the vector, or other unique start-
ing material and on the process that is applied to that starting ma-
terial in order to achieve the creation of the final product. A patent
on a novel starting material is effective if another manufacturer in
this country uses it in violation of the patent, but our International
Trade Commission lacks jurisdiction to exclude items manufac-
tured overseas through the use of a starting material patented in
the United States. The only meaningful protection U.S. investors
can, therefore, receive that will be truly effective protection against
foreign pirating of their work is on the process itself, and it is in
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the award of process patents for biotechnology that the deficiency
in our law exists.

In the 1985 decision In re Durden, the Court of Appeals for the
Federal Circuit held that a known process applied to a novel start-
ing material to create a known product does not meet the test of
nonobviousness, and therefore, the process patent application was
denied. Since that time, numerous process patents have been de-
nied in similar circumstances. It should be noted that both in Eu-
rope and in Japan process patents are routinely available when a
known process is tied to a novel starting material, and so the bio-
technology industry in those regions obtains greater protection for
its innovation than is typically available here in the United States.
And that is the typical circumstance of the biotechnology patent ap-
plication in which a known process is used upon a novel starting
material.

Our International Trade Commission can exclude products made
overseas using processes that are patented in the United States,
but it cannot exclude the products if the only patent is on the start-
ing material itself. In the absence of effective process patent protec-
tion, foreign firms have taken starting materials patented in the
United States, applied a process for which patent protection was
denied here, and then imported the product back into this country.
It is that practice that we are attempting to prohibit. And our ap-
proach for doing so is by facilitating the award of process patents
for biotechnology innovations by directing that these patents be
awarded when the starting material is novel, even if the process
has been used in other circumstances. The patent would be linked
to those instances in which the process is used in conjunction with
the novel starting material.

This reform is very much needed to protect and stimulate re-
search investment in an enormously important industry. It was
originated in the United States. It is producing new medicines that
promote health and save lives, and it makes a major contribution
to the United States, balance of trade. H.R. 587 offers a simple and
effective solution to a major problem confronting the industry, and
I very much hope, Mr. Chairman, that with your leadership and
support from members of this subcommittee on both the Demo-
cratic and Republican side that we can report the measure favor-
ably to the full committee and obtain House passage in the near
future.

Thank you very much.
Mr. MOORHEAD. Thank you.
Our ranking member on the Committee on the Judiciary is here.

John Conyers is recognized.
Mr. CONYERS. Thank you, Mr. Chairman.
I don't have as much detail as your cosponsor, Mr. Boucher, but

I do want to signal support for the measure before us and the im-
portance of the hearings here today. Obviously, we're taking a look
at Durden, and I observe several things here.

First, this is a matter that could have been resolved by the
courts but wasn't, and so it appears that congressional review is
warranted, but there are two questions that hang over the effort
that we have here today and I'd like to invite our witnesses to
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make any comments about them, if they choose in the course of
their presentations.

The first consideration is, how many cases has the Durden stand-
ard been used to reject claims for process patents generally and for
biotech cases in particular? In other words, how serious is the prob-
lem of delays and is this particularly a problem for the bio-
technology industry or does it extend really into a larger area, the
chemical area, as well?

The second matter that I would like to hear comments from is
that although I am sympathetic to industry-specific approaches,
rather than to apply these new rules for all industries, as last
year's bill did, what are the implications in the future for the Pat-
ent Office? Will there still be delays and inconsistencies for
nonbiotechnology patent applications? In other words, is there still
a problem with Durden that will remain until, if ever, the courts
address this issue?

And, again, I think this hearing is right on time, and I thank the
chairman for allowing me to make that statement.

Mr. MOORHEAD. The gentleman from Massachusetts, Mr. Frank.
Mr. FRANK. Thank you, Mr. Chairman. I notice that we have two

bills on today, and I want to first say that I think it is essential
that we move on the piece of legislation which is very important
for our economy, but I would also like to speak about the process
patent bill as well.

[Laughter.]
Mr. FRANK. And the Chair is to be commended for scheduling

this hearing so quickly. This is a matter this subcommittee and
committee acted on previously. It is a very important and very log-
ical step forward. Keeping the law abreast of technology is impos-
sible, but we can at least hold down the legs, and this is an effort
to catch up legally with technology.

I know we have had varying opinions expressed on the question
about whether or not it was industry-specific or broader, as the
ranking minority member has mentioned. And my own view on this
has been, frankly, that this is so important for the biotechnology
industry'that I could teach it round or I could teach it flat, in the
words of the old standard of flexibility. Obviously, there were ad-
vantages to going forward with an industry-specific one because
you don't engage some of the broader opposition, and I fully concur
with the chairman's decision to go forward with this.

This is a very important piece of legislation. I, having sat
through the hearing last year and listening to the arguments
against it, was very unimpressed with them. No one has shown me
that this does any damage. This is as close as you can usually come
to a bill that does some good and no harm, and I hope that we will
move it quickly and that it will not get entangled, as it previously
has in the Senate, in their relevant issues and will go forward.

So I thank you for giving us a chance to vote on this bill and to
take advantage of the great momentum created by the "Woodsy
Owl" clothing issue to sneak this one through.

(Laughter.]
Mr. MOORHEAD. We have a guest member of the full committee

here this morning, Ms. Jackson Lee from Texas. Do you have a
comment you'd like to make?
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Ms. JACKSON LEE. Mr. Chairman, not one that will take any
more than a couple of seconds. First, to thank you and the ranking
member for allowing me to join in on an issue that is extremely im-
portant to my district, the 18th District in Texas. For a long time
in Houston the biotechnology community has talked about an open-
ing statement that I see in one of the speaker's remarks, to be en-
couraged and to be enhanced. So I'm delighted to be able to partici-
pate in the hearing and to listen and certainly support the thrust
of where we're going and applaud the sponsors of this legislation
because I think this is taking us, clearly, into the 21st century.

Mr. MOORHEAD. Thank you.
Mr. FRANK. Mr. Chairman, I forgot, if I might, just one more

word. The subcommittee where I'm ranking member has a bill on
the floor today, and this may apply to some of my colleagues as
well. The term limits constitutional amendment will have its brief
last flicker of hope on the floor today, and I will, therefore, have
to be there. And I just want to say that by way of explanation be-
cause I'll be leaving shortly, but my absence from this hearing is
not a sign of lack of interest, but rather that we have to be down
there on the floor.

Mr. MOORHEAD. Our first witness is from the Patent and Trade-
mark Office, Mr. Dieter Hoinkes, the Senior Counsel at the Patent
and Trademark Office, specializing in legislative matters and inter-
national affairs. He holds a degree in mechanical engineering from
the University of Rochester and has earned his law degree from the
George Washington University of School of Law. In recognition of
his contributions, Mr. Hoinkes is the only Government official ever
to have been elected a member of the International Association for
the Protection of Intellectual Property. That's AIPPI, a worldwide
association of over 6,500 intellectual property professionals. Mr.
Hoinkes is no stranger to this subcommittee. He has' provided us
with advice and good counsel on pending legislation for many
years. We're grateful for your input. We value your views very
highly.

Our second witness will be Mr. Henry Linsert, chairman of the
board of directors from Martek Biosciences Corp. Mr. Linsert has
been chairman of the board since 1987 and their chief executive of-
ficer since 1988. He received a master of arts degree from George
Washington University and a bachelor of arts from Duke Univer-
sity, both in economics.

Our last witness is Mr. Steven Odre, who serves as Amgen's vice
president, associate general counsel for intellectual property. Mr.
Odre received his bachelor's degree in chemistry from Union Col-
lege and his masters degree in analytical biochemistry from Purdue
University. Mr. Odre also earned a doctorate in law from Chicago
Kent School of Law. You didn't miss very many schools. Mr. Odre
lives with his family in Westlake Village, CA.

Welcome, gentleman. We have your written statements, which I
ask unanimous consent be made a part of the hearing record, and
I ask that you summarize your statements in 10 minutes or less.
I will ask that the subcommittee hold their questions until all three
panelists have completed their oral presentations.

Mr. Hoinkes, you may begin.
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STATEMENT OF H. DIETER HOINKES, SENIOR COUNSEL, OF-
FICE OF LEGISLATIVE AND INTERNATIONAL AFFAIRS, PAT-
ENT AND TRADEMARK OFFICE, U.S. DEPARTMENT OF COM-
MERCE
Mr. HoINKEs. Thank you, Mr. Chairman, for this generous intro-

duction.
Mr. Chairman and members of the subcommittee, I am pleased

to testify on H.R. 587, a bill that would amend our patent law to
afford needed additional protection for inventions in the field of bio-
technology. Our biotech industry needs encouragement to expand
its research and development efforts, to continue its growth and
competitiveness without falling victim to unfair foreign competi-
tion. And, as a consequence, the administration supports this bill.

Under present law, inventors cannot prevent importation of a
product made abroad by a process which uses material patented in
the United States unless they have patent protection for that proc-
ess. Although not unique, the biotechnology industry is particularly
susceptible to this problem.

We have previously discussed the example of an inventor who ge-
netically engineers a host cell that is used to produce a product,
such as a new protein pharmaceutical. The engineered host cell is
likely to receive patent protection. The same cannot be said, how-
ever, for processes making or using that host cell, or even for the
protein pharmaceutical itself.

As has been already stated, this may be because the processes
are conventional combinations of well-known procedures or because
the protein was known, even if only in trace quantities, before the
inventor developed a way of producing it on a commercial scale.
The result in both instances is that the inventor can take action
only against someone using the host cell within the United States.
A third party can, therefore, use the patented host cell outside of
this country, import the resulting product, and effectively cir-
cumvent liability for patent infringement.

Judicial interpretations of the patentability of processes based on
patentable starting materials or yielding patentable end products
are in conflict andhave been so over the past 30 years. And, there-
fore, the Patent and Trademark Office cannot interpret title 35,
section 103, to find a process based on patentable starting mate-
rials or yielding a patentable end product not obvious as a matter
of course. Rather, the Patent and Trademark Office has been forced
to determine on a case-by-case basis whether a process is obvious
in view of the prior art despite the fact that it is specifically based
on a patentable starting material or results in a specific patentable
end product.

As a consequence, without legislative guidance, patent applicants
will continue to be unable to predict with reasonable certainty
whether they can obtain process patent protection in situations
where logically it should be provided. In this respect, the amend-
ment proposed by H.R. 587 would simplify and provide certainty
for applicants who comply with its requirements in the determina-
tion of patentability of certain biotechnological processes. This
would make our patent law consistent, at least in the field of bio-
technology, with the patent examination standards now practiced
in the European and Japanese Patent Offices.
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Because the proposed legislation applies only to one criterion of
patentability-that this, nonobviousness under 35 U.S.C. 103-it
does not necessarily ensure the patentability of a process claim,
even if such processes uses or makes a patentable composition of
matter. That process could well be unpatentable because it does not
meet the requirement of utility under 35 U.S.C. 101 or because it
is not sufficiently described to enable someone skilled in the art to
use the process, thus, failing the requirements of 35 U.S.C., section
112.

When we testified before this subcommittee on predecessor bills
of H.R. 587, we expressed the administration's preference for a
nonindustry-specific amendment to 35 U.S.C. 103 to address the
legal uncertainties that continue to exist regarding the patentabil-
ity of processes making or using patentable materials. However, we
also stated that the administration could accept legislation provid-
ing relief for only the biotech industry because considerable opposi-
tion to a more comprehensive solution proposed by other prede-
cessor bills makes its enactment not feasible.

Enactment of H.R. 587 would represent, therefore, a step in the
right direction by preventing unfair competitors from circumvent-
ing the rights of patent owners in the biotechnology industry sim-
ply by shifting the location of the infringing activities. The admin-
istration supports this bill, and I would be pleased to try to answer
any questions you may have on it.

Thank you.
[The prepared statement of Mr. Hoinkes follows:]

PREPARED STATEMENT OF H. DIETER HOINKES, SENIOR COUNSEL, OFFICE OF LEGIS-
LATIVE AND INTERNATIONAL AFFAIRS, PATENT AND TRADEMARK OFFICE, U.S. DE-
PARTMENT OF COMMERCE

Mr. Chairman and Members of the Subcommittee, I am pleased to testify on H.R.
587, a bill that would amend our patent law to afford needed additional protection
for inventions in the field of biotechnology. Our biotechnology industry needs en-
couragement to expand its research and development efforts to continue its growth
and competitiveness, without falling victim to unfair foreign competition. The Ad-
ministration supports this bill.

Section 101 of H.R. 587 would amend section 103 of title 35, United States Code,
to ensure that under certain circumstances a biotechnological process would not be
considered obvious if it either makes or uses a composition of matter that itself is
novel and nonobvious. To obtain this determination, claims directed to the process
and the composition of matter must be sought to be patented in the same applica-
tion, or in separate applications having the same effective filing date. In a ion,
the composition of matter and the process must be owned by the same person and
the claims to the composition of matter and the process must be issued either in
the same patent, or in different patents expiring on the same date.

Under present law, inventors cannot prevent importation of a product made
abroad by a process which uses a material patented in the United States, unless
they have patent protection for that process. Although not unique, the biotechnology
industry is particularly susceptible to this problem. Take the common example of
an inventor who develops through genetic engineering a "host cell" that will be used
to produce a product, such as a new protein pharmaceutical. The engineered host
cel is likely to receive patent protection. The same cannot be said for the processes
used to make or use the host cell, and even the protein pharmaceutical itself. This
may be because the processes are conventional combinations of well known proce-
dures, or because the protein was known, even if only in trace quantities, before the
inventor developed a way of producing it on a commercial scale. The result in both
instances is that the inventor can take action only against a party that uses the
host cell within the United States. A third party can, therefore, use the patented
host cell outside of the United States, import the resulting product, and effectively
circumvent liability for patent infringement. See, e.g., Amgen Inc. v. United States
International Trade Commission, 902 F.2d 1532, 14 USPQ2d 1734 (Fed. Cir. 1990).
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Foreign piracy of U.S. technology through exploitation of a legal loophole such as
this should not be tolerated.

The problem has been aggravated by two factors: ( 1 ) the present state of court
precedent interpreting the statutory law governing the patentability of processes
using patentable "starting" materials and (2) the rapidly evolving state of the art
in genetic engineerin proteins. Surrent law interpreting the patentability of
processes based on patentable starting materials, or resulting in patentable end
products, stems from two holdings by the U.S. Court of Appeals for the Federal Cir-
cuit. In In re Durden, 763 F.2d 1406, 226 USPQ 359 (Fed. Cir. 1985), the Federal
Circuit held, on the facts before it, that a process of using a patentable "starting
compound" to make a patentable "end product" was not patentable. The court rea-
soned that because the process itself was well known for compounds similar to the
patentable starting compound, applying the process to this compound would be obvi-
ous. The Federal Circuit was careful to indicate in its opinion that the patentability
of each process must be evaluated on a case-by-case basis. Thus in following the
interpretation of the law by the Court in Durden, the Patent and Trademark Office
cannot interpret 35 U.S.C. 103 to find a process, based on patentable starting mate-
rials and yielding a patentable end product, nonobvious as a matter of course. Rath-
er, the Patent and Trademark Office has been forced to determine, on a case-by-
case basis whether a process is obvious in view of the prior art, despite the fact that
it is specifically based on a patentable starting material or results in a specific pat-
entable end product.

The Federal Circuit had an opportunity to reconsider the Durden holding in In
re Pleuddemann, 910 F.2d 823, 15 USPQ 2d 1738 (Fed.Cir. 1990). Pleuddemann in-
vented a patentable starting material which he used in a process to make a patent-
able final product. Apart from the use of the patented starting material, the method
of making the final product was conventional. The Federal Circuit held, on the facts
of that case, that it was not obvious to use the patented starting material to make
the patentable final product. The Patent and Trademark Office believes that the re-
suit reached in Pleuddeiann is correct from the standpoint of policy. Notwithstand-
ing attempts by the Federal Circuit in Pleuddemann to distinguish Durden, how-
ever, it is difficult, if not impossible, to reconcile these two cases, as well as an ear-
lier decision by the Court of Customs and Patent Appeals in In re Albertson, 332
F.2d 279, 141 USPQ 730 (CCPA 1964). The legal standard governing the obvious-
ness of processes that make or use patentable materials is again before the Federal
Circuit, (In re Ochiai (Appeal No. 92-1446)). This appeal, raising as an issue the
conflict between Durden, Albertson and Pleuddemann, has been under advisement
since November 2, 1992.

Regrettably we cannot be sure that the inconsistencies between Durden, Albertson
and Pleuddemann will be resolved by the Federal Circuit in Ochiai. We fear, there-
fore, that without legislative guidance patent applicants will continue to be unable
to predict with reasonable certainty whether they can obtain process patent protec-
tion in situations where logically it should be provided.

In this respect, the amendment proposed by H.R. 587 would simplify and provide
certainty for applicants who comply with its requirements in the determination of
patentability of biotechnological processes using or making novel and nonobvious
compositions of matter. These processes would, of course, be deemed nonobvious
only to the extent that they specifically recited using or making a particular patent-
able composition of matter. This would make our patent law consistent, at least in
the field of biotechnology, with the patent examination standards now practiced in
the European and Japanese Patent Offices. Because the proposed legislation applies
only to one criterion of patentability, i.e., nonobviousness under 35 U.S.C. 103, it
does not necessarily ensure the patentability of a process claim even if such process
uses or makes a patentable composition of matter. That process could well be
unpatentable because it does not meet the requirement of utility under 35 U.S.C.
101, or because it is not sufficiently described to enable someone skilled in the art
to use the process, thus failing the requirements of 35 U.S.C. 112. In sum, to be
considered patentable, a process must meet a number of statutory requirements be-
sides non obviousness.

H.R. 587 would provide an effective means of protecting biotechnology patented
in the United States from unfair foreign competitors. At the same time, it would
endeavor not to burden the retail industry and the consuming public because under
section 271 (g) of title 35, no infringement remedies against unauthorized retail sell-
ers and noncommercial users of the product made by the patented process can be
obtained, unless there was no adequate remedy available "upstream" against im-
porters or wholesalers of that product. Further, no remedy is available if that prod-
uct was materially changed by subsequent processes or if it became a trivialand
nonessential component of another product. And, generally, remedies for infringe-
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ment are not available before the person subject to liability had notice of infringe-
ment with respect to that product.

When we testified before this Subcommittee on predecessor bills of H.R. 587, we
expressed the Administration's preference for a non-industry-specific amendment to
35 U.S.C. 103 to address the legal uncertainties that continue to exist regarding the
patentability of processes making or using patentable materials. However, we also
stated that the Administration could accept legislation providing relief for only the
biotechnology industry because considerable opposition to a more comprehensive so-
lution proposed by other predecessor bills made their enactment not feasible.

Enactment of H.R. 587 would represent a step in the right direction by preventing
unfair competitors from circumventing the rights of patent owners in the bio-
technology industry simply by shifting the location of their infringing activities.

Section 102 of H.R. 587 provides that a process claim issued under the provisions
of new paragraph (b) of section 103 will no longer be considered nonobvious solely
on the basis of the composition of matter it uses or produces, if a claim to such com-
position of matter is held invalid. This provision ensures the independence of judi-
cial review of the validity of a process claim issued under the provision of new para-
graph (b) of section 103 and lays to rest criticism that such a process claim enjoys
an unfettered presumption of validity.

Section 103 of H.R. 587 provides for the effective date of the amendment proposed
by this bill. We favor the g[enerally prospective application of the bill's provision, al-
though it should be pointed out that it does permit a certain amount of retroactivity,
because all patent applications pending on the date of enactment of this bill, includ-
ing applications for reissue of patents, would be subject to its provisions. In accord-
ance with section 251 of title 35, any patent granted no more than two years prior
to the filing of a reissue application may be reissued, enlarging the scope of its
claims. Thus, if the original patent disclosed a process of usinga host cell claimed
in that patent, a reissue application ould be fled and would be nefit from the new
law. Of course, the enlarged scope of any reissued patent would be subject to the
intervening rights provisions of 35 U.S.C. 252, and, therefore, the rights of persons
who relied on present law regarding their business decisions would not be adversely
affected.

We do have one drafting, suggestion of a technical nature. Given the narrow scope
of the process claims eligible or consideration under new paragraph (b) of section
103, it would be appropriate to substitute the term "product" for the phrase "com-
position of matter." This substitution would permit consideration also of
biotechnological processes that use or result in articles of manufacture and would
not limit them to only one statutory class of inventions, namely compositions of mat-
ter.

H.R. 587 would provide the means that could be used by applicants who desire
greater certainty in obtaining protection for biotechnological processes that make or
use patentable products. As part of our patent laws this would go a long waj in
closing another loophole that so far has provided an unfair advantage to unaut or-
ized users abroad of technology patented in the United States. I would be pleased
to try to answer any questions you may have on H.R. 587.

Mr. MOORHEAD. We'll propose questions after all participants on
the panel have all completed their statement.

Our next witness is Mr. Henry Linsert, chairman and chief exec-
utive officer of Martek.

Would you also introduce your chief counsel who's with you?

STATEMENT OF HENRY ("PETE") LINSERT, CHAIRMAN AND
CEO, MARTEK BIOSCIENCE CORP., ON BEHALF OF BIO-
TECHNOLOGY INDUSTRY ORGANIZATION, ACCOMPANIED BY
MICHELE CIMBALA, PH.D., J.D., PATENT ATTORNEY, STERNE,
KESSLER, GOLDSTEIN & FOX

Mr. LINSERT. Yes. On my right is Michele Cimbala, who is a pat-
ent attorney that can answer any detailed questions in the patent
area. This is a fairly-

Mr. MOORHEAD. You're recognized for 10 minutes.
Mr. LINSERT. Yes.
Chairman Moorhead and members of the subcommittee, my

name is Henry Linsert, and I go by "Pete," and I'm chairman and
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CEO of Martek Biosciences Corp. in nearby Columbia, MD. Today
I'm testifying on behalf of the Biotechnology Industry Organization,
which I'll refer to as BIO.

My testimony will outline BIO's position on the Biotechnology
Process Patent Protect Act, H.R. 587, introduced by Chairman
Moorhead on January 19, 1995, and cosponsored by Congressman
Boucher and nine other Members of the House of Representatives.
BIO represents more than 570 biotechnology companies, aca-

demic institutions, State biotechnology centers, and related organi-
zations in 47 States and more than 20 nations. BIO members are
involved in the research and development of health care, agri-
culture, and environmental biotechnology products.

And this morning, as I mentioned, I'm accompanied by Michele
Cimbala, Ph.D. and J.D., partner of the law firm of Sterne, Kessler,
Goldstein & Fox of Washington, DC. Michele has an extensive bio-
technology patent practice, and she and her firm are active mem-
bers of BIO's intellectual property committee. I know the value of
patents and the importance of this legislation, but I need Michele's
assistance to answer any of the technical questions you might have
about the law or the bill.

I'd like to summarize BIO's recommendation. BIO supports the
chairman's proposal and urges the subcommittee to report it to the
full House Judiciary Committee without amendment. BIO, and its
predecessor, the Industrial Biotechnology Association, have been
seeking a remedy for the problems posed by the Durden case since
1989. We had hoped that the legislation to reverse the Durden case
would be enacted in the 102d or the 103d Congress. Last year, be-
cause different versions of the legislation were passed by the House
and the Senate, the bill was not sent to the President and did not
become law.

We are delighted with the leadership of Chairman Moorhead in
introducing this bill so early in the session and setting such a high
priority on its enactment into law. We look forward to working
with him and the members of the subcommittee and the full com-
mittee to complete this unfinished business. We wish to acknowl-
edge the leadership of Congressman Boucher on this issue for the
past 6 years.

Well, let me begin with a background of Martek and the bio-
technology industry and the importance of intellectual property
protection and then proceed to an analysis of the basis and the
terms of this bill. First, let me talk about Martek. Martek is a
biosciences corporation that's primarily conducting research and
development since its beginning in 1985. To support this effort,
Martek has raised over $25 million of equity capital and obtained
approximately $6 million from 40 small business innovation re-
search grants, primarily from the National Institutes of Health.
Starting with five scientists in 1995-or 1985, excuse me-Martek
now employs 70 people directly, primarily life sciences scientists,
and next Monday that will expand to 90 people, as we've purchased
a fermentation facility in Kentucky to bring our research into prac-
tice with new products that I'll be mentioning in a minute. Indi-
rectly, also, we employ numerous others through subcontracts for
clinical research as well as suppliers of equipment and services.
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Martek develops products for improved health and nutrition from
microalgae, and microalgae are a separate kingdom of organisms in
nature and really are the rain forests of the world's oceans, lakes,
and rivers. They do many things differently than other organisms,
and, thus, are a great source of unusual compounds of potential
value to humans. Martek's roots go back 10 to 15 years to tech-
nology developed by NASA and Martin Marietta. We are 10 years
old t is year and have been conducting research and development
on these unusual creatures since inception. Our lengthy R&D is fi-
nally beginning to pay off with the introduction of four product
families.

The first one is based on an unusual fatty acid that microalgae
make, strangely enough, are found concentrated in the gray matter
of human brains, the retina, the heart, and nervous tissue, basi-
cally, wherever there's electrical activity in the body. Humans have
a great deal of brain development after birth, unlike other mam-
mals, and this requires a dietary supplementation for fatty acids,
essentially, for such development.

I brought a bottle of this oil. This is the material that makes up
a significant portion of your brain.

Mr. GEKAS. Would you pass it around?
[Laughter.]
Mr. LINSERT. And these fatty acids normally are provided to in-

fants in human breast milk, but are not found in infant formula.
Over the past 5 years, there's been a growing and increasingly
body of evidence that indicates the lack of these fatty acids in in-
fant formula can lead to long-term IQ deficiencies and behavioral
problems. This not only applies to infants born normally on time,
but is especially true for low birth weight or preterm infants, which
make up about 250,000 infants born annually in the United States
each year.

As a result of its lengthy R&D, Martek has developed patentable
manufacturing technology that will provide these fatty acids in
mass economic quantities to support infants and their mothers
throughout the world. And last fall our product was introduced in
a preterm infant formula in Belgium, and we expect to see wide-
spread application by the end of the year this year in Europe and
probably in the United States in 1996 and 1997.

Also, there's a story developing on these unusual oils for certain
types of dementia, Alzheimer's being one, and low levels of the
brain of these oils in dementia patients is beginning be to deter-
mined not only in animal models, but human models, and we're
working on products that will address that area with some cap-
sules, where these oils are encapsulated in a clear gel cap, and we
hope to make these available not only to adults, but women who
choose to breast feed their children who can raise the amount in
their milk. So these oils are an exciting part of the future of our
company, and we believe that we can make a great contribution to
infant nutrition and perhaps a contribution to help the nutrition of
the elderly.

We also-these products have an agricultural component, and,
basically, the algae that we use are a fermentable type and we're
converting really U.S. corn and soybeans into high value-added oils
that we believe that we'll be shipping around the world in large.
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quantities over the next 5 to 10 years. So this is our major product
that we have coming out from Martek right now.

Our other contributions we expect to make are new enabling
technology that could lead to much more efficient ways of develop-
ing pharmaceuticals. Another area is a new low-cost way of diag-
nosing gastrointestinal problems using the breath rather than the
invasive procedures, and possibly a new generation of antibiotics
from algae.

Our products are really a tiny portion of what biotechnology is
bringing to humans in the near-term future, and it's really an ex-
citing time for Martek, and we're just part of a very exciting indus-
try. ft's a pleasure to work in it every day.

Well, the major issue that we face in the biotechnology indus-
try-and we're made up of about 1,300 companies, about 265 of
which are publicly traded-is getting money and capital formation.
It takes personally about half of my time. And intellectual property
is just an indispensable portion of persuading investors to provide
this capital to the industry. I know every one of the investors and
analysts that come to see us and talk to us, every one of the ques-
tions goes deeply into the patent area. So it's very important to us.

Anibringing a biotechnology drug to the market today is both
a lengthy and expensive process. Initial testing of the drug for final
approval from the FDA can take 10 to 12 years, and this process
can go from $150 to $350 million. So both the time and the length
and the cost of the process is a tremendous impediment for a small
biotechnology company to get a success product to the market.

We're today, as an industry, we're in one of the worst financial
crisis of our history, and a major contributing factor to this crisis
was the recent drug price assault and also the whole sense of the
cloud over the industry from some of these assaults. I know the
American exchange biotechnology indexes declined by 50 percent
since January 1993.

Ernst & Young reports there are currently 27 biotechnology
therapies and vaccines on the market with 270 in human develop-
ment and over 2,000 in early research stages. As these products
move into clinical trials, expenses increase. So the need for capital
for our companies to fund research is increasing right at the time
when the industry is coping with a major financial crisis.

We think there's a critical synergy between intellectual property
protection and capital formation for the industry. This fact has
been demonstrated in a sophisticated economic analysis of the val-
ues of patents to the biotechnology and their importance in capital
formation for the biotechnology industry. The estimates go from
anywhere $200,000 to $800,000 of the value per patent. I believe,
based on our experience in the company, that's probably a low fig-
ure. Our whole value is dependent upon the strength of our intel-
lectual property that we have.

The Biotechnology Process Patent Protection Act focuses on proc-
ess patents. It is often difficult to obtain process patents for the ge-
netic engineering method of making human proteins, where in the
Durden case a new process is not patentable if its steps are obvi-
ous, even if it uses novel starting material. The chairman's bill
would provide protection for the process if the starting material is
novel and nonobvious.
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The Patent and Trademark Office has interpreted the Durden
case to apply to biotechnology as follows: everyone knows how to
make a drug using recombinant DNA- You simply identify the gene
that codes for the desired protein and then insert it into a cell in
such a way that the cellular machinery receives the instruction
from the gene. Therefore, the fact that an inventor has adopted
this basic technology to new genes so as to produce a new protein
will not entitle him to a process patent unless he can demonstrate
unexpected results. Put in another way, the PTO is interpreting
this case to say that biotechnology is an obvious technology anT
therefore, biotechnology processes for making drugs fail to meet the
criteria for patentability contained in 35 U.S.C. 103.

Since genetic engineering is the only commercial feasible method
of manufacturing human proteins, a patent on the recombinant
manufacturing process can be tantamount to a product patent, but
without the process patents the biotechnology industry simply does
not have the means whereby to prevent piracy of U.S. inventions
by foreign companies who want to sell to the United States.

The chairman's bill would overrule the application of Durden to
biotechnology processes, thus, restoring the law as it existed prior
to 1985. It ensures that innovative biotechnology processes are eli-
gible for process patent protection. It will lead to greater certainty
and predictability for biotechnology intellectual property, and it
will decrease unnecessary litigation. Europe and Japan have al.
ready provided their inventors with process patent protection in
the situations covered by this legislation. The bill brings the U.S.
process patent law into conformity with European and Japanese
law.

The bill would also ensure that under certain circumstances a
process would not be considered obvious if it either makes or uses
a machine, manufacture, or composition of matter that it itself is
novel and nonobvious. To obtain this determination, the process
and product claims must be sought to be patented in the same ap-
plication. Divisional applications would also be eligible.

The bill provides-
Mr. MOORHEAD. Could you summarize in a minute?
Mr. LINSERT. Thank you. Yes.
Well, we-BIO is a major success story and we support this legis-

lation as a great help to the industry, and I thank you very much
for the time. I apologize for running over my time, sir.

Mr. MOORHEAD. That's quite all right. Thank you.
[The prepared statement of Mr. Linsert follows:]

PREPARED STATEMENT OF HENRY ("PETE") LINSERT, CHAIRMAN AND CEO, MARTEK
BIOsCIENCES CORP., ON BEJHALF OF THE BIOTECHNOLOGY INDUSTRY ORGANIZATION

Chairman Moorhead and members of the Subcommittee. My name is Henry
("Pete") Linsert and I am Chairman and CEO of Martek Biosciences Corporation of
Columbia, Maryland.

I am testifyifng today on behalf of the Biotechnology Industry Organization (BIO).
My testimony will outline BIO's position on the Biotechnology Process Patent Pro.
tection Act, H.R. 587, introduced by Chairman Moorhead on January 19, 1995 and
cosponsored by Congressman Boucher and nine other members of the House of Rep.
resentatives. BIO represents more than 570 biotechnology companies, academic in.
stitutions, state biotechnology centers and related organizations in 47 states and
more than 20 nations. BIO members are involved in the research and development
of health care, agricultural and environmental biotechnology products.
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I am accompanied this morning by Michele Cimbala, Ph.D. and J.D., Partner in
the law firm of Sterne, Kessler, Goldstein and Fox of Washington, D.C. Michele has
an extensive biotechnology patent practice and she and her firm are active members
of BIO's Intellectual Property Committee. I know the value of patents and the im-
portance of this legislation, but I need Michele's assistance to answer any technical
questions you may have about the law or the bill.

SUMMARY OF BIO RECOMMENDATION

BIO supports the Chairman's proposal and urges the Subcommittee to report it
to the full House Judiciary Committee without amendment. BIO and its prede-
cessor, the Industrial Biotechnology Association (IBA), have been seeking a remedy
for the problems posed by the In re Durden case since 1989. We had hoped that
legislation to reverse the Durden case would be enacted in the 102nd or 103rd Con-
gress. Last year because different versions of the legislation were passed by the
House and Senate, the bill was not sent to the President and did not become law.
We are delighted with the leadership of Chairman Moorhead in introducing this bill
so early in this session and setting such a high priority on its enactment into law.
We look forward to working with him and the members of the Subcommittee and
the full Committee to complete this unfinished business. We wish to acknowledge
the leadership of Congressman Boucher on this issue for the past six years.

Let me begin with some background on Martek, the biotechnology industry and
the importance of intellectual property protection and then proceed to an analysis
of the basis and terms of this bill.

BACKGROUND ON MARTEK

Martek Biosciences Corporation has primarily conducted R&D since its beginning
in 1985. To support this effort, Martek has raised over $25 million in equity capital
and obtained approximately $6 million from 40 small business innovation grants,
primarily from National Institutes of Health (NIH). Starting with 5 scientists in
1985, Martek now employs 70 people directly, primarily life sciences scientists. Indi-
rectly, we employ numerous others through subcontracts for clinichl research, as
well as suppliers of equipment and services.

Martek develops proucts for improved health and nutrition from microalgae.
Microalgae are a separate kingdom of organisms in nature and are the "rain forests"
of the world's oceans, lakes and rivers. They do many biochemical things differently
than other organisms, and thus are a great source of unusual compounds of poten-
tial value to humans. Martek's roots go back 10-15 years to technology developed
by NASA and Martin Marietta. We are 10 years old this year and have been con-
ducting research and development on these unusual creatures since inception. Our
lengthy R&D is finally beginning to pay off with the introduction of 4 product fami-
lies.

The first one is based on unusual fatty acids that microalgae make that, strangely
enough, are found concentrated in the gray matter of human brains, the retina, the
heart and nervous tissue, and basically wherever there is electrical activity in the
body. Humans have a great deal of brain development after birth, and this requires
dietary supplementation for fatty acids essential for such development. These fatty
acids are provided in human breast milk, but are not found in infant formula. Over
the last 5 years there has been a growing and increasingly convincing body of evi-
dence that indicates that the lack of these fatty. acids in infant formula can lead
to long-term IQ deficiencies and behavioral problems. This not only applies to in-
fants born normally on time, but is true especially for low birth weight and preterm
infants, which make up approximately 250,000 infants barn annually in the United
States alone. As a result ofits lengthy R&D, Martek has developed patentable man-
ufacturing technology that will provide these fatty acids in mass, economic quian-
tities to support infants and their mothers throughout the world. Martek's tech-
nology. will use ferimentable micro algae that will turn low cost U.S. corn and soy-
beans into high value-added vegetable oils rich in these fatty acids for blending into
infant formula, foods and dietary supplements for export around the world.

Other contributions that Martek expects to make over the coming years are: (1)
new enabling technology that could lead to a much more efficient way of developing
new pharmaceuticals; (2) a new, low cost way of diagnosing gastrointestinal prob-
lems using human breath rather than the current expensive and invasive proce-
dures using tubes inserted through the throat into the stomach or slivers of liver
taken out with large needles; and, (3) a new generation of antibiotics, effective
against some of the most antibiotic resistant pathogens.
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Martek's products are a tiny portion of what biotechnology is bringing to humans
in the near-term future. Its an exciting time at Martek and an exciting time for the
biotechnology industry.

BACKGROUND ON THE BIOTECHNOLOGY INDUSTRY

The biotechnology industry consists of over 1,300 companies, of which approxi-
mately 265 are publicly traded. Our industry has a powerful presence in the State
of California The first biotechnology company, Cetus Corporation, was founded in
San Francisco in 1971. Today, San Francisco is home to over 200 biotechnology com-
panies, which employ approximately 13,000 employees. The Los Angeles area has
over 70 biotechnology companies, and the San Diego area is home to over 100 com-
panies. In 1992, forty-seven biopharmaceutical companies in California reported rev-
enues of $3.37 billion. Due to the application of biotechnologies pioneered by Califor-
nia companies, employment in the state has grown 130% since 1972.

The overriding issue for entrepreneurs in the biotechnology industry is capital for-
mation. Intellectual property protection is indispensable in persuading investors to
provide this capital to the industry.

Bringing a biotech drug product to the market today is both a lengthy and expen-
sive process. Initial testing of the drug to final approval from the Food and Drug
Administration can take 10-12 years, and this process can cost anywhere from $150
to $359 million. Both the length and cost of the process are a tremendous impedi-
ment for small biotechnology companies to be successful bringing a product to the
market.

After raising enormous amounts of capital, and conducting cutting-edge research,
a company can find that its lead product is not approved by the Food and Drug Ad-
ministration. We work in an industry which cannot sell and market its products
without government approval and the requirements for approval are onerous.

The scientific research by the biotechnology industry is exceedingly expensive.
The Office of Technology Assessment finds that the average cost per new chemical
entity (NCE) developed is $359 million.' This survey did not cover the cost of devel-
oping a biotechnology drug, but analyses done by our industry fina that the cost of
developing a biotechnology drug may be similar. We know that Genzyme and
Amgen, two mmber companies of BIO, raised $328 and $406 million, respectively,
in equity before they brought their first products to market. Genentech has spent
$1.6 billion on research and development and has four basic products on the market.

In a 1994 survey by Business Week, six of the top ten firms in the U.S. in terms
of research expenditures per employee were biotechnology companies--Biogen
($208,724), Genentech ($117,594), Genetics Institute ($107,657), Immunex ($92,693),
Amgen ($83,302), and Chiron ($64,263).2 On average, biotech firms spend $59,000
per employee on research. The U.S. corporate average was $7,476 for 1993. Ernst
& Young reports that biotechnology companies spent $7 billion on research in 1994,
a 23 percent increase over 1992.3 The research is expensive for one simple reason;
we are advancing basic and applied science at the same time.

Total sales for the biotech industry were $7.7 billion in 1994. However, since bio-
technology companies spend such a lar e percentage of their capital on research and
development, the indust experienced a net loss of $4.1 billion in 1994, and has
lost approximately $14 billion over the last 5 years. The biotechnology industry, in
fact, has never had a profitable year and only one percent of companies are profit-
able.

Public financing was especially difficult for biotechnology companies in 1993. The
American Stock Exchange Biotechnology Index lost 32.6 percent in 1993 alone. Sev-
eral public biotech companies were forced to do private investment in public equity
(PIPE) financing, deals where public companies sell stock to private investors at a
discount to their current stock price. 1993 was a difficult year because in large part
investors were scared by the de facto price controls in the Administration's health
care plan. They feared that some widely discussed points of health care reform
would mean that they would not recoup their investment in a company that was
close to bringing a product to market. According to many press accounts and three
BIO surveys of our companies developing therapies for AIDS, cancer, and other
deadly and costly diseases, our companies are cutting back on research.

'U.S. Congress, Office of Technology Assessment, Pharmaceutical R&D: Costs, Risks and Re-
wards, OTA-H-522 (Washington, DC: U.S. Government Printing Office, February 1993).2 Peter Coy et al, "What's the Word in the Lab? Collaborate," Business Week, (June 27, 1994),
78-103.3 Ernst & Young, Biotech 95 Reform, Restructure, Renewal. The Ernst & Young Ninth Annual
Report on the Biotechnology Industry IX (1994).
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The industry is now in-the-middle of one of the worst financial crises in its his-
tory. A major contributing factor to this crisis was the Administration's assault on
drug prices. The AMEX biotechnology stock index has now declined by 50% since
January, 1993.

Ernst & Young reports that there are currently 27 biotechnology therapeutics and
vaccines on the market, with 270 in human development, and over 2,000 in early
research stages. As products move into clinical trails, expenses increase. So, the
need for capital for our companies to fund research is increasing right at the time
when the industry is coping with a financial crisis.

Ernst & Young reports that biotech companies, on average, have 25 months of
capital left at their current burn rates (the rate at which capital is being expended.)
According to a recent report by Dr. Robert Goldberg of the Gordon Public Policy
Center at Brandeis University, 75 percent of biotechnology companies have 2 or
fewer years of capital left. That means that a staggering 983 companies will need
to go to the market in the next two years or face severely restricting their activities,
going out of business, merging or selling rights to a larger firm.

SYNERGY BETWEEN PATENT PROTECTION AND CAPITAL FORMATION

There is a critical synergy between intellectual property protection and capital for-
mation for the biotechnology industry. This fact has been demonstrated in a sophis-
ticated economic analysis of the value of patents to the biotechnology and their im-
portance in capital formation for the biotechnology industry.

The analysis was undertaken by Dr. David Austin, a fellow at Resources for the
Future (RFF) in Washington, D.C. and documented in a paper entitled "Estimating
Patent Value and Rivalry Effects: An Event Study of Biotechnology Patents." The
paper analyzes the value of patents, and their effect on competing companies and
on the biotechnology industry in particular. Dr. Austin confined the study to bio-
technology firms because, "their research intensity is known to be very high; they
rely heavily on patent protection; and their patent races tend to be extremely com-
petitive." 4 Dr. Austin further states that since there are relatively few biotechnology
products yet brought to the market, "companies need an effective way to signal their
future prospects and attract investment capital. patents serve this function."5

Dr. Austin references earlier economic estimates in this field in the introduction
to the paper. He cites a 1984 paper by Griliches, which found that a successful pat-
ent is worth about $200.000. He also cites a study by Pakes, 1985, which found that
when a firm receives a patent it "indicates that events have occurred that increase
the firm's market value by $810,000." 6

The results of Dr. Austin's study indicate that there is a significant reaction in
the stock market when certain broad types of patents are announced as allowed or
issued. When a patent is listed in the Wall Street Journal, it positively affects the
value of the stock for the company receiving the patent, and negatively affects the
stock price of competitors to that company. Dr. Austin defines a "significant" in-
crease in valuation as $1.7 million on a company capitalized at an average of $400
million. The report also indicates that there is a positive correlation between stock
price, when a patent is filed and issued, and research and development expendi-
tures. In addition, the report indicates that the granting of an important patent ap-
pears to raise the net value of the entire industry.

Dr. Austin concludes the report with a discussion of the policy implications of the
findings. The report states "current patent policy is very crude, from the standpoint
of economic theory, and certainly is not strongly linked to the value of the patent." 7

If patent examiners were provided with better information, Dr. Austin believes pat-
ent examiners and judges that help determine the scope of a patent would be able
to bring greater economic rationality into their decision-making. Finally, Dr. Austin
concludes the report by suggesting that a study of the long-term effects of rival pat-
ents is a necessary next step in this line research.

We have recently seen a specific example of the relationships between patents and
stock price. A biotech company received a patent on a certain type of gene therapy
and the New York Times reported that the stock price "surged today after the

4
Austin study page 3.

5
Austin study page 4.

6
Austin study page 2.7
Austin study page 32.
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company was assigned a broad patent covering a fundamental type of gene
therapy. . . ." The companies shares jumped 17.6% the first day.8

It is easy to see the relationship between the capital formation pressures faced
by the biotechnology industry and Dr. Austin's study. Stock prices and market value
are a critical variable in the ability of a company to raise capital. Patents give inves-
tors confidence and influence their willingness to put their capital at risk. The
shortage of capital in the biotechnology industry means that the protection of intel-
lectual property has never been more critical for the ability of the industry to sur-
vive and prosper. Enactment of the Chairman's bill will strengthen intellectual
property protection for biotechnology inventions and help to ensure that the indus-
try has the capital it needs to fund life-saving and life-enhancing research.

BIOTECHNOLOGY PROCESS PATENT PROTECTION ACT

This legislation focuses on process patents. It is often difficult to obtain process
patents for the genetic engineering method of making human proteins because
under In re Durden, 763 F.2d 1406 (CAFC 1985), a new process is not patentable
if its steps are obvious, even if it uses a novel starting material. The Chairman's
bill would provide protection for the process if the starting material is novel and
nonobvious.

The Patent and Trademark Office (PTO) has interpreted the Durden case to apply
to biotechnology as follows: Everyone knows how to make a drug using recombinant
DNA. You simply identify the gene that codes for the desired protein and then in-
sert it into a cell in such a way that the cellular machinery receives the instruction
from the gene. Therefore, the fact that an inventor has adapted this basic tech-
nology to a new gene so as to produce a new protein will not entitle him to a process
patent unless he can demonstrate "unexpected results."

Put another way, the PTO is interpreting this case to say that biotechnology is
an "obvious" technology and therefore biotech processes for making drugs fail to
meet the criteria for patentability contained in 35 U.S.C. 103.

Since genetic engineering is the only commercially feasible method for manufac-
turing human proteins, a patent on the recombinant manufacturing process can be
tantamount to a product patent. But without process patents, the biotechnology in-
dustry simply does not have the means whereby to prevent piracy of U.S. inventions
by foreign companies that want to sell to the U.S.

Under Durden, biotechnology companies cannot prevent importation of a product
made abroad which uses a material patented in the United States, unless they have
patent protection for the process. Although not unique, the field of biotechnology is
particularly susceptible to this problem. Take the common example of an inventor
who develops a "host cell" through genetic engineering. Such a cell can be used in
a biotechnological process to produce a protein which may or may not be patentable.
The inventor may obtain a patent on the host cell. However, the steps of the bio-
technology process may be, and typically are, conventionally apart from the use of
that patentable host cell and, under current law, may or may not be patentable.

Under present U.S. patent law, the holder of a patent to the host cell would be
able to preclude another from using that cell in the United States to make the pro-
tein. However, without patent protection for the process, the inventor has no effec-
tive remedy against someone who takes the patented host cell to another country,
uses it to produce the protein, and imports the protein back into the United States.
See, e.g., Amgen, Inc. v. United States International Trade Commission, 902 F.2d
1532, 14 USPQ 1734 (Fed. Cir. 1990). Thus, our law currently provides an unfair
advantage to unauthorized users abroad of technology patented in the United
States.

Durden, a chemical case, is in direct conflict with Mancy and other cases involving
microorganisms. It seems a matter of logic that Mancy, not Durden, should be ap-
plied to biotechnology cases. And, indeed, the reasoning in Mancy is the law for in-
ventions in Europe and Japan, both of which have a long tradition of patenting
process inventions that use patentable starting materials.

The Federal Circuit was split in Durden and the reasoning in the case has been
heavily criticized by the patent bar. It appears that virtually all commentators and
legal practitioners believe that Durden is applied in a fashion that wrongly denies
Frocess patent protection to biotechnology inventions. In the last three years, five
aw review articles have been written on this subject. All of them support overruling

Durden either legislatively or judicially.

8
"A Biotech Company Is Granted Broad Patent and Stock Jumps," New York Times, March

23, 1995 at D1.
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A patent applicant is generally required to incur substantial expenses in over-
coming initial Durden rejections. This problem have been particularly severe for
universities and small companies, which often lack the resources necessary to fight
a Durden rejection. All four universities considered in one study-Wisconsin, Johns
Hopkins, California, and Columbia-forfeited the process patent protection to which
they appear to be entitled.

Failure to obtain adequate patent protection will discourage private sector invest-
ment in biotechnology research and frustrate university attempts to successfully
transfer the technologies they develop. It will also enable foreign companies, em-
ploying foreign workers, to use U.S.-invented technologies to sell products to Amer-
ican consumers.

The Federal Circuit revisited the issue of the patentability of processes in In re
Pleuddemann, 910 F.2d 823, 15 USPQ 2d 1738 (Fed. Cir. 1990). Pleuddemann had
a patent to a starting material which he used in a process to make a patentable
final product. Apart from the use of the patented starting material, the method of
making the final product was conventional. The Federal Circuit held that the meth-
od of using the patented starting material to make the patentable final product was
patentable in this particular case.

Notwithstanding an attempt by the Federal Circuit to distinguish Pleuddemann
from Durden, it is difficult, if not impossible, to reconcile these two cases. It is not
clear why a method of using a starting material should be treated differently, for
purposes of determining non obviousness, from a method of making the end product.
Yet, under current law, the former is er se non obvious, while the latter is not.

The PTO and others have expressed the opinion that Pleuddemann has not clari-
fied the law and leaves patent applicants unable to predict with any reasonable cer-
tainty whether they can obtain process patents of this nature. Similarly, the PTO
will continue to have difficulty during examination of patent applications relating
to processes in resolving the seemingly unnecessary issue of whether a process is
one for "making" or "using" a patentable product.

In this respect, the Chairman's bill would simplify and provide certainty in the
determination of patentability of processes using or making novel and nonobvious
products, for applicants who comply with its requirements. The bill would also
eliminate any need to resolve whether a particular process was one or making or
using a patentable product.

The Chairman's bill would overrule the application of Durden to biotechnology
processes, thereby restoring the law as it existed prior to 1985. It ensures that inno-
vative biotechnology processes are eligible for process patent protection. It will lead
to greater certainty and predictability for biotechnology intellectual property, and it
will decrease unnecessary litigation.

Europe and Japan already provide their inventors with process patent protection
in the situations covered by this legislation. The bill brings U.S. process patent law
into conformity with European and Japanese law.The Chairman's bill would provide an effective means of protecting technology

patented in the United States from unfair foreign competition, because it would per-
mit an inventor to obtain patent protection on a method of making or using a prod-
uct, if that product itself is patentable. Thus, a patent on the method of making a
protein by using a host cell would produce a basis for an infringement action under
section 271(g) of title 35, United States Code. The patentee could also petition the
U.S. International Trade Commission to issue an exclusion order under section 337
of the Tariff Act of 1930. At the same time, the bill would not grant a patentee any
greater rights vis-a-vis purely domestic infringers, because under section 154 of title
35, the holder of a patent to an invention, such as a host cell, may already exclude
others from using that cell in the United States.

The bill would also ensure that under certain circumstances, a process would not
be considered obvious if it either makes or uses a machine, manufacture, or com-
position of matter that itself is novel and nonobvious. To obtain this determination,
the product and process claims must be sought to be patented in the same applica-
tion. Divisional applications would also be eligible.

The bill provides a mechanism for applicants to avoid a conclusion that a claim
directed to a process of making or using a patentable product was obvious under
this section, along the line of the decision of the Durden case.

This legislation has broad bipartisan support in the House and Senate, and has
been endorsed by the Bush and Clinton Administrations.

BIO appreciates the support of the PTO for this legislation. This support is one
of several demonstration's of the PTO's support for intellectual property protection
for the biotechnology industry. BIO and the PTO have worked closely on a series
of initiatives, including the PTO's proposed Guidelines on Biotechnology Utility is-
sues, which BIO strongly supports. The utility guidelines will expedite consideration

HeinOnline  -- 1 An Act to Amend Title 35, United States Code, with Respect to Patents on Biotechnological Processes, Pub. L.
No.104-41, 109 Stat. 351 25 1995



26

of patent applications for biotechnology inventions and ensure that biotechnology
companies are not required to complete human clinical trials before a patent can
be secured. It is very difficult for biotechnology companies to raise the capital they
need to fund clinical trials until they can demonstrate that their inventions are pro-
tected with patents. The utility issue is another example of the synergy between
patents and capital formation.

CONCLUSION

The biotechnology industry is a major success story in the making in America. It
is the more entrepreneurial industry in terms of research intensity and capital for-
mation. It thrives on innovation and long term risk-taking. We should ensure that
our patent code recognizes its unique characteristics and needs.

Thank you for the opportunity to testify here today. Michele and I are happy to
answer your questions.

Mr. MOORHEAD. Our next witness is from my part of the country,
from southern California, Mr. Steven Odre, senior vice president of
Amgen, Inc., Thousand Oaks, CA, and, actually, I understand a
constituent of mine.

Welcome.

STATEMENT OF STEVEN M. ODRE, VICE PRESIDENT AND
ASSOCIATE GENERAL COUNSEL, AMGEN, INC.

Mr. ODRE. Thank you very much.
Good morning. Mr. Chairman and members of the subcommittee,

I greatly appreciate the opportunity to appear before you this
morning to share with you some of the experiences of Amgen and
impress upon you the need for patent reform to ensure that Ameri-
ca's innovative biotechnology industry can maintain its leading po-
sition in the world economy. I have direct personal experience with
this very problem that is being addressed by H.R. 587, and I have
seen firsthand just how the biotech industry in the United States
has been disadvantaged by an interpretation of the CAFC's deci-
sion in the In re Durden which has made it difficult for bio-
technology companies to secure on a consistent basis process patent
protection.

The high level of investment in research and development re-
quired to bring to market the remarkable new products made avail-
able for the first time by biotechnology requires that effective, en-
forceable patent protection be provided as an incentive for such de-
velopments. Although present patent and trade laws provide some
degree of protection, a significant problem currently exists provid-
ing a loophole which gives our foreign competitors a decided advan-
tage over domestic companies. This loophole should be closed.

Mr. Chairman, my written statement describes the details of
Amgen's experience following 6 years of litigation and the expendi-
ture of millions of dollars trying to protect its interest in what at
the time was our only product, from which all but the most bias
would agree was an unfair act. We at Amgen believe that this ex-
perience will convince this committee that the patent laws must be
updated to keep pace with and to protect biotechnology inventions.

Amgen has a patent to a host cell, the only known way to
produce recombinant erythropoietin, that has been litigated,
relitigated, and upheld at the CAFC. Yet, today, it is unenforce-
able-it is enforceable-excuse me-only against domestic manu-
facturers. Although protected from U.S. competitors, under its pat-
ent rights Amgen was unable to deal with the Japanese competitor
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under the same patent rights in the United States. This problem
was caused by the lack of effective patent protection; namely, lack
of a process claim, resulting in clear and definite harm. Moreover,
present U.S. patent law provides a patent owner the right to ex-
clude other companies in the United States from making, using, or
selling a patented material, but fails to provide adequate protection
for the use of such patented material outside the United States
from making a product and importing the product into the United
States.

Today, if one obtains a patent claiming only a recombinant host
cell, it does not automatically follow that one would also receive
patent protection for a process of producing a product by means of
that patented host cell. Therefore, it is not possible to prevent the
importation of the product made abroad using the patented host
cell. Consequently, a foreign manufacturer is allowed to do what no
domestic manufacturer is permitted to do, market in the United
States a product made from the patented host cell. U.S. patent law
must allow domestic and foreign manufacturers to compete on a
level playing field, one on which U.S. companies are not placed at
a competitive disadvantage by U.S. law. Unless Congress closes
this loophole, the consequences will be a continued shift to offshore
manufacture of recombinant products and a loss of jobs and invest-
ment in the U.S. biotech industry. It is Amgen's belief that changes
must be made in the U.S. patent laws to protect our biotech indus-
try and provide effective remedies from unfair competition. The
courts have made it clear that this is a "task for the Congress,
which can explore its impact and side effects."

Mr. Chairman, Amgen's experience reveals a weakness in the
U.S. patent and trade laws that were drafted prior to the dawn of
biotechnology. The legislation before this committee proposes a sig-
nificant step toward removing unintentional barriers to the award
of biotechnology process patents and providing long overdue protec-
tion against the unfair competition resulting from the use of U.S.
patented technology by foreign competitors overseas. We support
this legislation, but believe that it can be strengthened.

H.R. 587 does not completely close the loophole that exists today.
Congress should update the law to prevent foreign competitors
from doing what domestic companies cannot do. In its present
form, H.R. 587 does not create a complete level playing field that
we recommend. It makes no sense that we apply our patents only
against ourselves. No one here today would suggest that a host cell
patent should not be enforced against a domestic manufacturer.
Why, then, should the same patent not be enforced against a for-
eign manufacturer who is doing exactly what the domestic manu-
facturer cannot do; namely, sell the product produced by the host
cell in the United States? Unless this loophole is closed, the law
today gives every manufacturer, domestic and foreign, the incentive
to manufacture overseas and thereby avoid the scope of U.S. patent
laws protecting host cell claims.

Amgen, thus, recommends legislation to this committee that
would amend title 35, U.S. Code, to render persons who import,
sell, or use in the U.S. products made overseas by infringing prod-
uct claims on biotechnological material liable as infringers, and,
thus, subject to actions in the U.S. District Court. This would per-
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mit domestic and foreign manufacturers to compete on equal foot-
ing for the U.S. market.

Despite the protection proposed by H.R. 587, the situation con-
fronted by Amgen may arise again in the future. Although pre-
viously my colleagues in the profession have argued that bills simi-
lar to H.R. 587 would solve 90 percent, even 95 percent, of the
problem, why shouldn't the entire problem be resolved, especially
in view of the fact that this further amendment to title 35 would
not grant a patentee any greater rights against any domestic in-
fringer, because under U.S. law the holder of a patent to an inven-
tion, such as a host cell, may already exclude others from making
or using that cell in the United States.

To reiterate, Amgen seeks a level playing field, nothing more,
nothing less, thereby allowing all U.S. and foreign manufacturers
to compete equally in the United States. If one other U.S.-based
company must face the same problems, delays, and expense en-
countered by Amgen, it is one too many.

I would like to take one minute to address the questions that
were raised by Congressman Conyers. Regarding the first question,
how many cases have been involved in the U.S. Patent Office that
the Patent Office has refused to grant patent process claims in
view of Durden, I can't give you an exact number. I think the Pat-
ent Office probably can help you out, but I think it has been very
large. My experience, and the experience of others in the biotech
industry, talking with them, it is a consistent problem we've had.

The second question I think is very important regarding, will this
provide consistency? The answer: yes, it will help remove the incon-
sistencies we have now, further remove. The host cell protection,
when you look at host cell protection, again, as the Patent Office
has said, we've had those claims-have been allowed for many
years. The host cell protection has been the scope of that protection
determined by the courts. I have about 7 years' experience with
that. I can tell you that the courts know what a host cell is, what
type of scope; everybody knows. I think there is no doubt that the
Patent Office has been consistent regarding these host cell protec-
tions, hopefully, with the passage of the bill regarding title 1, will
provide consistent protection also with respect to process claims.

Thank you very much for this opportunity to appear today, and
Mr. Chairman, we'd like to work with you and this committee and
the administration in crafting appropriate legislation that meets
the needs of the entire biotech industry. Thank you.

[The prepared statement of Mr. Odre follows:]

PREPARED STATEMENT OF STEVEN M. ODRE, VICE PRESIDENT AND ASSOCIATE
GENERAL COUNSEL, AMGEN, INC.

Mr. Chairman and Members of the Committee, I'm Steven M. Odre, Vice Presi-
dent and Associate General Counsel of Amgen, Inc., a biotechnology company
headquartered in Thousand Oaks, California. I am here today to share with you the
experience of one of this country's largest biotechnology companies under current
United States patent law. Amgen has encountered about every possible pitfall in the
patent arena. Our company has, in effect, served as a microcosm for problems with
patent laws that plague the biotechnology industry.

Patents are the life-blood of the emerging biotechnology industry. Without mean-
ingful, enforceable patent protection, startup biotechnology companies would not be
able to attract the venture capital which is necessary to finance research and devel-
opment on new, innovative health care products. Enforceable patent protection laws
are essential to the success of the biotechnology industry.
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Current patent law provides the biotechnology industry with only limited patent
protection for its inventions. Two principal problems exist. First, the decision of the
Court of Appeals for the Federal Circuit ("CAFC"), In re Durden, has made it dif-
ficult for biotechnology companies to secure process patent protection. Second, the
law itself creates an unlevel playing field for biotechnology companies. Foreign com-
petitors have taken advantage of a loophole in the patent laws which allows a for-
eign company to do what no U.S. competitor can do-use the technology patented
in the U.S. offshore to make products and compete in this country against the U.S.
patent owner.

Amgen is the acknowledged pioneer in the development and production of recom-
binant erythropoietin (or "rEPO"). Amgen was the first to clone the gene and
produce rEPO and has obtained patents throughout the world. EPOGEN® was
Amgen's first product approved for sale after eight years of costly investment in re-
search and development.' However, a foreign competitor sought to exploit a loophole
in the United States patent laws that would allow it to manufacture a rEPO product
in Japan using the same recombinant host cell for which Amgen holds a U.S. pat-
ent, then import and market the product in this country. This loophole in the patent
and trade laws allows foreign companies to use technology protected by a U.S. pat-
ent-technology that no company could legally use in the United States-to make
a product overseas and sell it in the United States. When Amgen asked the Inter-
national Trade Commission ("ITC") and subsequently the CAFC to enforce its rights
under its patent by stopping the importation of foreign produced rEPO, it was told
by the CAFC that only Congress could affect such a change in the law. The ITC
and CAFC held that current law does not protect innovative companies such as
Amgen from this type of unfair foreign competition. Amgen continues to strongly be-
lieve that changes must be made in the United States patent laws to protect our
biotechnology industry from misuse of this country's technology.

BACKGROUND

AMGEN, INC.

Since its founding in 1980, Amgen has been dedicated to the development of inno-
vative human therapeutic products, using advances in recombinant DNA technology
and molecular biology. Amgen spent eight years and over $100 million to develop
its rEPO product, pioneering a genetically-engineered therapeutic product of enor-
mous medical value to many thousands of patients suffering from anemia caused
by kidney failure.

When Amgen was formed in 1980, the primary treatment for severe anemia in
kidney dialysis patients was to administer repeated blood transfusions. Needless to
say, this type of treatment presented hazards (i.e., exposure to AIDS and hepatitis);
moreover, it provided only a partial and temporary increase in the patient's red
blood cell level. What clearly was needed was a replacement of the missing vital pro-
tein, erythropoietin. However, the naturally-occurring human protein itself was, at
best, difficult to obtain. Previously, a form of the protein was found only in minute
quantities in urine, and to this day this urinary-derived product cannot be effec-
tively used for human testing or treatment. Using recombinant DNA technology and
molecular biology, Amgen's scientists were able, for the first time, to prrduce an
erythropoietin product for therapeutic uses.

PATENT AND REGULATORY STATUS

Clinical trials began in 1985. In June 1989, the Food and Drug Administration
("FDA") approved Amgen's Product License Application for EPOGEN®. Amgen's
rEPO has been designated by FDA as an orphan drug, and thus was granted seven
years of exclusive marketing approval in the United States for the use of the drug
for treatment of anemia associated with chronic renal failure.

In late 1983, Amgen applied for patent protection for the gene encoding rEPO and
host cell necessary to manufacture rEPO, as well as for the process for making
rEPO and the recombinant erythropoietin product itself. In October 1987, the U.S.
Patent and Trademark Office ('USPTO") granted Amgen a patent which includes
claims to the gene encoding erythropoietin and recombinant host cells containing

IAmgen received FDA approval in February 1991 for its second product, a Granulocyte-Colony
Stimulating Factor, NEUPOGEN®.
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this gene. However, because of In re Durden 2 the USPTO refused at that time to
allow claims to the process for making rEPO using the patented host cells.

With knowledge of Amgen's successful development of rEPO, Genetics Institute
ultimately replicated Amgen's success. Because the USPTO refused to award Amgen
a patent containing process claims, the President of Genetics Institute publicly stat-
ed on November 1, 1987 that his company's Japanese partner, Chugai, would simply
avoid Amgen's patent by manufacturing rEPO overseas and then import the product
into the United States. The recombinant host cell needed to make rEPO3 was
shipped to Japan by Genetics Institute, thus allowing Chugai to conduct manufac-
turing activities in Japan that would constitute patent infringement if conducted in
the United States.

In 1988, Chugai formed Chugai-Upjohn, a partnership with the Upjohn Company
to market Chugai's rEPO and imported rEPO for clinical trials in the United States.
Because Amgen's rEPO enjoys orphan drug exclusivity for the chronic renal failure
indication,4 Chugai's rEPO cannot be approved by FDA for chronic renal failure.
However, Chugai can file an application with the FDA for other uses of rEPO. Upon
approval of such an application, Chugai could commence importing rEPO from
Japan and sell it in the United States.

DELAYS RESULTING FROM IN RE DURDEN

Since, 1983, when it first filed a patent application claiming its pioneering recom-
binant erythropoietin technology, Amgen has had patent applications pending that
would protect not only the end product of its enormous research and development
effort, but the manufacturing process as well. Significant delays in the issuance of
a process patent were encountered as a result of the USPTO's initial reliance upon
the holdings of In re Durden. Amgen estimates that at least a five year delay in
issuance of enforceable process patent protection was engendered by In re Durden.

A little more than a year following the grant of Amgen's patent claiming the host
cell required to produced rEPO, Amgen finally overcame the USPTO's initial rejec-
tion of its application in view of In re Durden only by restricting the scope of the
process claims when compared with the process claims allowed on Amgen's patent
application in foreign countries. Moreover, as of this date, no U.S. patent has been
issued having such process claims.

THE INTERNATIONAL TRADE COMMISSION DILEMMA

To protect itself from unfair acts of a foreign competitor, on January 4, 1988,
Amgen filed a complaint before the International Trade Commission ("ITC") alleging
unfair acts of Chugai regarding importation to the United States of rEPO manufac-
tured in Japan using the recombinant technology for which Amgen has obtained a
U.S. patent.

The issue before the ITC dealt with the meaning of relevant provisions of the Tar-
iff Act of 1930, which, in pertinent part, defines an "unfair act" as:

[tlhe importation for use . . .of a product made . . .by means of proc-
ess covered by the claims of any unexpired valid United States letters pat-
enit. 5

Although the host cells claimed by the Amgen patent and utilized by Chugai to
manufacture rEPO in Japan are the only known way to produce rEPO, Chugai took
the position that no "unfair act" occurred because the Amgen patent lacks a "tradi-
tional" process claim.

2763 F.2d 1406 (Fed. Cir. 1985) says, in effect, that a process using a patentable "starting
material" to make a patentable "final product" is not patentable unless it can be demonstrated
that "unexpected results" occur during the use of the full process.3 Amgen's patented technology is the only means of producing rEPO.4

The Orphan Drug Act authorizes the award by the FDA of marketing exclusivity for a drug
designated for a rare disease or condition. Once a drug is so designated and approved, the FDA
is prohibited from approving another application requesting approval of the same drug for the
same disease or condition until seven years after approval of the pioneer product. The law's defi-
nition of rare disease or condition includes one which affects less than 200,000 people in the
United States. See Section 525(aX2) of the Federal Food, Drug, and Cosmetic Act. EPOGEN®,
approved for the treatment of anemia associated with chronic renal failure, is a drug that meets
such definition.

5
Section 337(aX1XAXii) ofthe TariffAct of 1930.
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In 1988 as part of its revisions to the trade law,6 Congress changed the authority
of the ITC to make it easier for American innovators to obtain protection from un-
fair acts.

In January 1989, ITC Administrative Law Judge Sydney Harris found that
Amgen was the first to clone the gene encoding rEPO and held that Chugai s use
of the patented host cell to manufacture rEPO, if practiced in the United States,
would constitute infringement of Amgen's patent. Judge Harris also held, however,
that the legislative history of the predecessor statute to Section 337(a) compelled the
conclusion that, since Amgen's patent does not "cover" the process for producing
rEPO (but, instead claims the EPO gene and host cells which produce rEPO), there
is no violation of Section 337(a).

In April 1989, the ITC dismissed Amgen's initial complaint, concluding that the
ITC lacked jurisdiction under Section 337(a) since Amgen did not have a traditional
process patent claim. This decision was appealed to the CAFC, which reversed the
TC's finding that it lacked jurisdiction, but affirmed the decision of Judge Harris

that there was no violation of Section 337(a). The opinion included a statement that
the remedy "is a task for the Congress" and not the courts.

LITIGATION IN THE DISTRICT COURTS

In October 1987, Amgen sued Chugai and Genetics Institute for patent infringe-
ment and brought a declaratory judgment action for non-infringement and invalidity
of the Genetics Institute patent. In December 1989, a U.S. District Court in Massa-
chusetts determined that certain claims of beth Amgen's and Genetics Institute's
patents were valid and others were invalid.7 However, the court categorically stated
that Amgen was first to invent the gene and host cell that lead to the development
of rEPO. The District Court's decision was appealed to the CAFC which, in March
1991, unanimously held that Amgen's patent is valid and enforceable, but held Ge-
netic Institute's patent to be invalid. This decision became final when certiorari was
denied by the U.S. Supreme Court in October 1991.

EFFECT OF AMGEN'S EXPERIENCE WITH THE PATENT AND TRADE LAWS

Both an Administrative Law Judge and a Federal Magistrate-finders of the
fact-have determined that Amgen performed the pioneering work that led to the
invention of rEPO. Following the March 1991 CAFC decision, the litigation, to date,
has the following effect:

Amgen holds a valid and enforceable U.S. patent on the gene and recom-
binant host cells which produce rEPO. This prevents U.S. based manufacturers
from using this patented technology to produce an rEPO product in this coun-
try.

Neither Genetics Institute nor any other company can legally manufacture
rEPO in the United States without infringing Amgen's host cell patent. How-
ever, a foreign manufacturer such as Chugai can continue to escape the applica-
bility of the U.S. patent laws by manufacturing rEPO overseas and importing
it into the United States.

Since 1983, Amgen has had pending a process patent application and, to date,
inspite of overcoming the rejection of the claims in view of In re Durden in the
USPTO, a patent having process claims has not been issued.

Because the ITC and CAFC have held that Section 337(a) applies only to tra-
ditional process claims, and not claims on the biological materials essential for
the production of rEPO, Chugai (or any other company) remains free from
Amgen's U.S. patent to produce rEPO abroad by using Amgen's patented tech-
nology, and import the rEPO product into the United States.

COMMENTS ON H.R. 587 AND THE NEED FOR ADDITIONAL PROTECTIONS

Amgen's experience reveals a significant weakness in U.S. patent and trade laws
that were drafted prior to the dawn of biotechnology. In our opinion, the legislation
before this Committee forms the basis for a long overdue updating of the law to
overcome unintentional barriers to the award of biotechnology process patents and
protection against the unfair competition resulting from the use of U.S. patented
technology by foreign competitors overseas.

H.R. 587 is designed to counter the effect of the In re Durden decision for bio-
technology patents to the extent that In re Durden may prohibit pioneers from ob-

6 0mnibus Trade and Competitiveness Act of 1988, Pub. L. 100-418. The provisions of Section
337(aX1XAXii) quoted above were not modified by the 1988 law.

7Amgen, Inc. v. Chugai Pharmaceutical Co., Ltd., 13 U.S.C.Q2d 1737 (D. Mass., 1980).
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taining process patent protection on a process using recombinant host cells. As
noted earlier, although Amgen has overcome a rejection under In re Durden, ob-
tained allowed process claims with respect to rEPO, and expects to receive a U.S.
patent having such claims, Amgen has no desire to see other members of the bio-
technology industry experience similar delays in obtaining enforceable protection.
Strengthening the patent laws to protect pioneering innovators is critical to the
United States biotechnology industry-and clearly is in the national interest. Noth-
ing has changed since similar bills were first introduced in 1989 that alleviates the
need for remedies provided in the legislation introduced this year.s

H.R. 587 does not, however, completely insure that results such as the one that
faced Amgen are corrected and not permitted to occur in the future. In Amgen's
view, the thesis that merely overturning In re Durden is by itself sufficient to pro-
tect the biotechnology industry is incorrect. When faced with rejections of process
claims because of In re Durden, many applicants, due to cost or other reasons, may
accept claims limited only to host cells and abandon process claims. There are sev-
eral instances of biotechnology companies and universities having patents with
claims to host cells without claims to a process for making a product using a host
cell. For these small companies and universities the overturning of In re Durden is
insufficient. We are thus disappointed that this year's legislative proposal abandons
the straightforward provisions of the earlier legislation.

For the reasons set forth above, the more indirect method chosen by the sponsors
of H.R. 587 does not completely close the loopholes that allow competitors to un-
fairly reap the benefit of inventiveness, initiative, and entrepreneurship which the
United States has invested-loopholes which, if not properly remedied, will have a
negative impact on the United States economy by discouraging revolutionary break-
throughs in the development of important new medical therapies. In our view, Con-
gress should directly update the law to protect against foreign competitors using
technology claimed by U.S. biotechnology patents and competing in the U.S. market.

Amgen recommends legislation to this Committee-similar to legislation passed
by the United States Senate during the previous Congress--that not only overturns
the negative effects of In re Durden, but also amends Title 35, U.S. Code, to render
persons who import, sell or use in the United States products made overseas by "in-
fringing" claims to biotechnological material from which such products are made,
i.e., host cells liable as infringers, and thus subject to actions in U.S. District Court.
This would provide a "level playing field" which would permit domestic and foreign
manufacturers to compete on equal footing in the U.S. market.

A copy of the Senate-passed bill is attached for your convenience. Title II includes
the protection sought by Amgen (as did previous provisions of House bills on the
subject sponsored by several Members of this Subcommittee).

CONCLUSION

Amgen-America's leading independent biotechnology company-spent six years
and millions of dollars trying to protect its interest in what was at the time its only
product from what all but the most biased would agree is an unfair act. In contrast,
a foreign competitor, by using Amgen's patented technology and enter the United
States market notwithstanding the fact that the same conduct would infringe
Amgen's U.S. patent if conducted in the United States. Congress should update the
law to protect against foreign competitors using technology claimed by U.S. bio-
technology patents and competing in the U.S. market and close unintended loop-
holes that allow competitors to unfairly reap the benefit of inventiveness, initiative,
and entrepreneurship which the United States has invested-loopholes which, if not
properly remedied, will have a negative impact on the United States economy by
discouraging revolutionary breakthroughs in the development of important new
medical therapies.

We congratulate Members of the Subcommittee for recognizing the necessity to in-
crease the certainty regarding the intellectual property rights for the biotechnology
industry and provide a "level playing field" between domestic and foreign bio-
technology competitors. Congress should send a clear message that foreign competi-
tors must compete fairly with the United States biotechnology industry.

sIt has been asserted by some that the courts will eventually resolve the issue addressed by
H.R. 587. It has been over six years since this argument first surfaced and we are still awaiting
judicial resolution. Opponents of the bill continue to disregard the uncertainty regarding the
scope of any court decision and the resulting confusion it may produce.
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IN THE HOUSE OF REPRESENTATIVES

JuLY 19, 1993
Referred to the Committee on the Judiciary

AN ACT
To amend title 35, United States Code, with respect to

patents on certain processes.

Be it enacted by the Senate and House of Representa-

tives of the United States of America in Congress assembled,
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1 TITLE I-BIOTECHNOLOGICAL
2 PROCESS PATENTS
3 SEC. in. CONDITIONS FOR PATENTABILITY; NONOBVIOUS

4 SUBJEC MATEE

5 Section 103 of title 35, United States Code, is

6 amended-

7 (1) in the first unnumbered paragraph by in-

8 serting "(a)" before "A patent";

9 (2) in the second unnumbered paragraph by in-

10 serting "(b)" before "Subject matter"; and

11 (3) by adding at the end thereof the following

12 new subsections:

13 "(c) Notwithstanding any other provision of this sec-

14 tion, a claimed process of making or using a machine,

15 manufacture, or composition of matter is not obvious

16 under this section if-

17 "(1) the machine, manufacture, or composition

18 of matter is novel under section 102 of this title and

19 nonobvious under this section;

20 "(2) the claimed process is a biotechnological

21 process as defined in subsection (d); and

22 "(3)(A) the machine, manufacture, or composi-

23 tion of matter, and the claimed process invention at

24 the time it was made, were owned by the same per-

4 2s. H
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1 son or subject'to an obligation of assignment to the

2 same person; and

3 "(B) claims to the process and to the machine,

4 manufacture, or composition'of matter-

5 "(i) are entitled to the same effective filing

6 date; and

7 "(ii) appear in the same patent applica-

8 tion, different patent applications, or patent

9 which is owned by the same person and which

10 expires or is set to expire on the same date.

11 "(d) For purposes of this section, the term

12 'biotechnological process' means any method of making or

13 using living organisms, or parts thereof, for the purpose

14 of making or modifying products. Such term includes re-

15 combinant DNA, recombinant RNA, cell fusion including

16 hybridoma techniques, and other processes involving site

17 specific manipulation of genetic material.".

18 SEC. 102. NO PRESUMT ON OF INVALIDITY.

19 The first unnumbered paragraph of section 282 of

20 title 35, United States Code, is amended by inserting after

21 the second sentence "A claim issued under the provisions

22 of section 103(c) of this title on a process of making or

23 using a machine, manufacture, or composition of matter

24 shall not be held invalid under section 103 of this title

25 solely because the machine, manufacture, or composition

-8 298 RFE
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1 of matter is determined to lack novelty under section 102

2 of this title or to be obvious under section 103 of this

3 title.".

4 SEC. 103. EFFECTIvE DATE.

5 The amendments made by this title shall apply to all

6 United States patents granted on or after the date of the

7 enactment of this Act and to all applications for United

8 States patents pending on or filed after such date of enact-

9 ment, including any application for the reissuance of a

10 patent.

11 TITLE I--BIOTECHNOLOGICAL
12 MATERIAL PATENTS
13 SEC. 201. DFRINGEMENT BY IMPORTATION, SALE OR USE.

14 (a) INFRINGEMENT.---Section 271 of title 35, United

15 States Code, is amended by adding at the end the follow-

16 ing new subsection:

17 "(h) Whoever without authority imports into the

18 United States or sells or uses within the United States

19 a product which is made by using a biotechnological mate-

20 rial (as defined under section 154(b)) which is patented

21 in the United States shall be liable as an infringer if the

22 importation, sale, or use of the product occurs during the

23 term of such patent.".

24 (b) CONTENTS AND TERM PATENT.--Section 154 of

25 title 35, United States Code, is amended-

.9 298 RFH
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1 (1) by inserting "(a)" before "Every";

2 (2) by striking out "in this title," and inserting

3 in lieu thereof "in this title (1)";

4 (3) by striking out "and, if the invention" and

5 inserting "(2) if the invention";

6 (4) by inserting after "products made by that

7 process," the following. "and (3) if the invention is

8 a biotechnologieal material used in making a prod-

9 uct, of the right to exclude others from using or sell-

10 ing throughout the United States, or importing into

11 the United States the product made or using such

12 biotechnological material,"; and

13 (5) by adding at the end thereof the following:

14 "(b) For purposes of this section, the term

15 'biotechnological material' is defined as any material (in-

16 cluding a host cell, DNA sequence, or vector) that is used

17 in a biotechnological process as defined under section

18 103(d).".

19 (c) EFFECTIVE DATE.-

20 (1) IN GENERAL.-The amendment made by

21 this section shall take effect six months after the

22 date of enactment of this Act and, subject to para-

23 graph (2), shall apply only with respect to products

24 made or imported after the effective date of the

25 amendments made by this section.

°8 m 
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1 (2) EXCEPTIONS.-The amendments made by

2 this section shall not abridge or affect the right of

3 any person, or any successor to the business of such

4 person-

5 (A) to continue to use, sell, or import

6 products in substantial and continuous sale or

7 use by such person in the United States on the

8 date of enactment of this Act; or

9 (B) to continue to use, sell, or import

10 products for which substantial preparation by

11 such person for such sale or use was made be-

12 fore such date, to the extent equitable for the

13 protection of commercial investment made or

14 business commenced in the United States be-

15 fore such date.

Passed the Senate July 15 (legislative day, June

30), 1993.

Attest: WALTER J. STEWART,
Secretary.
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Mr. MOORHEAD. Thank you, Mr. Odre.
We'll now have a round of questions. Each Member will be lim-

ited to 5 minutes, including myself. My timer here will let me
know. And if there's a need for a second round, then we'll have a
second round.

Mr. Hoinkes, from past discussion of the PTO and from past tes-
timony, it's been suggested that the matter can be resolved simply
by applying the totality of the case law and not focusing primarily
on the whole In re Durden, what is the problem with this type of
administrative solution?

Mr. HOuNKEs. Well, Mr. Chairman, I fully realize that these sug-
gestions have been made in the past. Regrettably, we cannot come
to an administrative solution given the contradictory cases on this
subject matter that have been handed down for the past 30 years,
both by the Court of Appeals for the Federal Circuit and its prede-
cessor court, the Court of Customs and Patent Appeals. They have
taken quite similar fact situations and have in some cases come out
one way, in other cases have come out another way, and have left
us basically no guidance on how administratively to be consistent
with legal precedent.

As a matter of fact, there is before the court, even at this time,
a case that is on all fours with this fact situation, and that is In
re Ochiai. That case has been under advisement at the CAFC now
since November 1992, and it appears that the court does not seem
to be too much in a rush to resolve that which it, frankly, should
resolve. And in order to help us to administer the patent laws cor-
rectly, we would welcome legislative relief since judicial relief does
not seem to be forthcoming any time soon.

Mr. MOORHEAD. Your testimony indicates that the Patent Office
could support a change in section 103 along the lines of H.R. 587.
Would that change result in an examination system for biotech
process patents similar to that under the European or Japanese of-
ice?

Mr. HoINKEs. Indeed, it would, Mr. Chairman. If H.R. 587 were
enacted, it would give a patent applicant an avenue of basically cir-
cumventing In re Durden, as it were, and putting himself into a po-
sition that is just about identical to the examination practices that
are presently conducted by the European Patent Office and by the
Japanese Patent Office. Of course, both in Japan and in Europe
their approach is generic. In other words, it is not biotechnology-
specific. So at least for biotechnology patent applicants here it
would be very similar to the Japanese and to European procedure.

Mr. MOORHEAD. Are you aware of any problems encountered by
either the European or Japanese Patent Offices in granting process
patents without examining for obvious-

Mr. HoINKEs. Mr. Chairman, we have not heard of one.
Mr. MOORHEAD. In fact, we're on the right track then.
Mr. Odre, would the amendment you're requesting broaden the

product patents that's not available under present law and make
it unnecessary to use the new process patent protection provided
under our bill, H.R. 587?

Mr. ODRE. Well, first of all, I don't think it would make the proc-
ess protection-it would not make unnecessary the process protec-
tion under the title 1. Secondly, would it provide a broader scope

HeinOnline  -- 1 An Act to Amend Title 35, United States Code, with Respect to Patents on Biotechnological Processes, Pub. L.
No.104-41, 109 Stat. 351 39 1995



of protection? It would provide a broader scope of protection to the
extent that host cell that are valid issued patents today, and the
Patent Office gives us, what it allows today, would be enforceable
against a foreign manufacturer who would be using that host cell
offshore and importing it into the United States.

Mr. MOORHEAD. Would you comment on that, Mr. Hoinkes?
Mr. HoINKEs. You're referring to title 2, as has been previously

suggested?Mr. MOORHEAD. Yes, the amendment that's being requested.

Mr. HOINKES. Well, Mr. Chairman, I must say that we have com-
mented on this proposal before in the context that it could be ac-
ceptable if properly drafted, if narrowed as it were, and if the ap-
proach that was suggested along the lines of H.R. 587 would not
be enacted. In other words, we have suggested that the administra-
tion could accept this as an alternative if the amendment to section
103 was not feasible. And taking a look at title 2 as presently
drafted, we basically consider both of them to be sort of the belts-
and-suspenders approach.

The proposal is certainly one that broadens, as presently drafted,
a claim to a biotech material. It basically makes a megaclaim out
of it because whenever, however, wherever, and regardless how re-
mote, a product was made using a biotech material, it cannot be
imported, for instance, because it wpuld be infringing. Now in that
respect, this proposal has none of the safeguards that would be
present in H.R. 587 regarding the remedies for infringement to pro-
tect noncommercial or retail users, or if the use was trivial, non-
essential, or that an infringer must be notified before being liable
for infringement. In other words, as presently worded, this particu-
lar proposal is basically almost like a license to ambush.

Now, proponents have said that this is needed to protect those
patentees that cannot make use of process claims because their
patents to biotechnology products were granted without them, and
they now cannot obtain protection through process claims because
their patents are more than 2 years old. As you know, under H.R.
587 there is a certain amount of retroactivity, in that patents that
are less than 2 years old from the date of issue or from the date
of enactment of H.R. 587 could be reissued with appropriate proc-
ess claims, if they have support for that in their specification.

But there are cases out there which were issued before those 2
years and that may have not had process claims because of difficul-
ties during prosecution and probably because of Durden. Now we
don't know how many cases are out there that are in that category,
but if title 2 is to be used to help only these patentees-in other
words, that 5 percent that has been referred to-then it appears
that it might not be needed after enactment of H.R. 587. And, so
the question arises whether title 2, even if properly drafted, should
have a prospective effect. But these are just some comments on the
proposal without basically taking a position on it. We have to look
very carefully at it.

Mr. MOORHEAD. Well, thank you very much. My time has ex-
pired.

I recognize the gentlelady from Colorado, Mrs. Schroeder.
Mrs. SCHROEDER. Thank you very much, Mr. Chairman, and

thanks to the panel. It was very helpful.
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As the gentleman from Massachusetts said, this committee also
has a bill on the floor. So a lot of us are going to be running in
and out, and we apologize for that kind of craziness, but it's been
that kind of year.

Let me talk-Mr. Hoinkes, you said in your testimony the admin-
istration's preference was for an approach that was not industry-
specific; right-

Mr. HOINKEs. Correct.
Mrs. SCHROEDER [continuing]. That you still backed this even

though-
Mr. HowNKEs. Well, yes, Mrs. Schroeder. The problem is that for

ears we had supported a basically generic approach to this prob-
em because the problem is not limited to the biotechnology indus-

try. It does affect applicants in the chemical arts. There's no ques-
tion about it.

Mrs. SCHROEDER. And Europe and-
Mr. HOINKEs. And Europe has-
Mrs. SCHROEDER [continuing]. And Japan?
Mr. HOINKEs [continuing]. An absolute generic approach; that is

absolutely correct. But every time a bill that tried to solve this
problem generically was brought to the floor it created such opposi-
tion and such howls of protest that one had to realistically reassess
the situation and say, all right, if we can't have it generically, let's
take a look where apparently the shoe hurts most, and that seems
to be in the biotechnology industry. And if we can take one step
forward and help the biotechnology industry, then so be it. Better
to have a small solution than no solution at all.

Mrs. SCHROEDER. And maybe that moves us eventually to a more
generic approach-

Mr. HOmKEs. Well, the possibility is there. As experience is
gained through the years, possibly with this approach in the
biotech industry, other people would realize that it wasn't as bad
as they had feared, and maybe a generic approach is still in the
wings.

Mrs. SCHROEDER. I was interested in the question the chairman
was asking about Mr. Odre's proposal and I was interested in
watching your body language. You seemed to want to say some-
thing. So maybe we should continue the debate, if that's OK,
Mr. Chairman.

Mr. ODRE. With respect to title 2?
Mrs. SCHROEDER. Yes.
Mr. ODRE. OK. The language in title 2 is very similar to the lan-

guage that has been in title 2 since probably about 1990, if I'd have
to compare all the statutes. This at times-nobody has objected to
title 2 based on the language of title 2. I think the importance of
title 2-and now I'm going to switch hats from testifying to my hat
as a litigator; I ve been involved in litigation at Amgen for 7
years-it's extremely important to have certainty and consistency.
We have host cell claims that have been allowed. We know what
they are, as I said earlier. And, in terms of being able to enforce
those against what I consider foreign manufacturers who are basi-
cally stealing the technology, using it, and importing these prod-
ucts, I think it is important in terms of everybody knows what host
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cells protection is, and I feel that that is one of the best ways to
do it.

Title 1 will give effective process protection, I do believe, but title
1, people are going to get questioned: What is the scope of these
types of claims? Its going to be an issue as long as there are law-
yers in the future, we will have issues and we're going to have
court tests regarding the scope of this language.

I think title 2 provides a very effective means for the biotech in-
dustry right now to give us enforceable protection on patents that
we have. There's no doubt about these patents are valid and they're
enforceable against U.S. companies. All the way up to the Supreme
Court, that has been held true. So my view on title 2 is, I think,
we're prepared to work with the language, if it's a language issue,
but I don't think anybody has argued that title 2 provides-is un-
necessary in view of title 1. I think title 2-nobody has objected to
title 2 per se. I can go back to past testimonies. I believe people
were in favor of title 2.

Thank you very much.
Mrs. SCHROEDER. Did you have anything you wanted to add to

this or is this enough?
Mr. HoINKEs. Oh, no, Mrs. Schroeder, I certainly don't want to

exacerbate the dialog here, but I do recall in previous administra-
tions letters from the General Counsel of the Department of Com-
merce to this subcommittee saying that title 2 was unnecessary in
light of title 1. I can supply these letters for the committee.

So, in fact, there hasn't been unfettered support for title 2. In
fact, when you really come down to it, yes, there ma be liti ation
as to the meaning of protection of a process claim, tut that s the
facts of life. And if we can get this particular bill through Congress,
I think we will have really achieved a giant step at least for the
field of biotechnology.

Mrs. SCHROEDER. Mr. Linsert, or anyone else, do you have any
specific examples of foreign companies taking advantage of Amer-
ican companies being unable to get process patents?

Mr. LINSERT. I don't.
Ms. CIMBALA. BIO has not researched that issue formally. I'm

certain that we can and perhaps submit a written statement later,
if you'd like.M4rs. SCHROEDER. That might be helpful when we go to the floor

to show we didn't make this up, don't you think, Mr. Chairman?
If there's something there, I think it would be helpful to show why
we do need this, and why, to make the playing field level, this is
a very important thing.

[See appendix.]
Mrs. SCHROEDER. I think my time, too, has expired, Mr. Chair-

man, and I know I have to go to the floor to work on this bill. So
thank you, and thanks again to the panel.

Mr. MOORHEAD. I recognize the gentleman from North Carolina,
Mr. Coble, for 5 minutes.

Mr. COBLE. I thank the chairman.
Mr. Linsert, the gentleman from Pennsylvania asked if you

planned to dispense your brain oil. If you do, I need a graciously
generous serving. So if you'll keep that in mind-with unanimous
consent perhaps, I ask for that.
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[Laughter.]
Mr. COBLE. Mr. Hoinkes, I'm about to put a question to you

which is rhetorical in nature, not unlike your asking me if I think
I'm doing a good job as a Congressman. My question to you, sir,
is: Do you think you all, you and your able staff over at PTO, have
been misapplying the law relating to the examination of process
patents in denying or delaying the issuance of process patents?
Now I'm not suggesting that you are. What gives rise to my ques-
tion is the article that appeared in the University of Denver School
of Law law review some 3 or 4 years ago where the writers pretty
well do suggest that there has been erroneous and inconsistent ap-
plication in In re Durden, and I would be happy to hear from you.

Mr. HomNaEs. Well, Mr. Coble, the first part of my answer would
be, no, we're not misapplying the law. And if one looks at the appli-
cation of Durden, basically, what the case held was that if the steps
were otherwise conventional just because a process claim uses a
patentable starting material to arrive at a patentable end product
does not make that claim unobvious. That's the pure and simple
holding of the case. It then continued that everything had to be
really examined on a case-by-case basis, and, frankly, that's what
we're doing. We're examining on a case-by-case basis, and we're
saying just because you have a patent on starting material does not
necessarily mean that your case is nonobvious. Well, this is what
the court is telling us to do.

And, it's truly difficult because the court has also almost made
a game of the situation because we're dealing in semantics. We're
deliberating whether we have a claim that uses a starting material,
or whether we have before us a claim that makes an end product.
Apparently, even though you have got the same starting material
and the same process, if you are saying you are making an end
product using the starting material, then apparently you have a
problem, because the court holds this to be unpatentable. Under a
later decision, however, if you turn the thing around and say you
are using a patentable starting material-and, by the way, I'm
coming out with this patentable end product-the court is saying,
well, on the facts of that case, this seems to be patentable. We
don't know whether we're coming or going as far as these court de-
cisions are concerned. And, as I've said before, you've got another
decision, another case, sitting before the CAFC right now and it's
getting mighty cold up there.

So the short answer to your question, sir, was, basically, we
think we are applying the law as the court has told us to.

Mr. COBLE. Mr. Linsert and Mr. Odre, I was going to ask you a
question that I believe the lady from Colorado pretty well-I was
going to ask you for specific instances and numbers, if you have
them, of foreign companies that are taking advantage of U.S. firms'
inability to obtain process patent protection, and I think that's the
same question she put to you all in your response. If you all can
get that information to us, I would be appreciative.

[See p. 46 for information requested.]
Mr. COBLE. I'll ask this to either member or all the members of

the panel. It has been said-and I don't recall where I read this-
that two-thirds of biotechnology process patents are issued only
after a Durden rejection is made and subsequently overcome with
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evidence of "unexpected results." Can you all comment or illu-
minate further on this conclusion? Any or all-ladies first.

Ms. CIMBALA. I would say that sounds quite accurate to me in
my practice for biotechnology for our process patents. We can al-
most predict which claims will get a Durden rejection, and if we
are not able to overcome it by the manner in which you suggested,
we must simply keep filing and take it to appeal to keep the case
p ending and have every, then, process claim heard by the appellate
evel.

Mr. COBLE. Doctor, do you think-it is your opinion, then, that
this is an unusually or an unreasonably excessive number?

Ms. CIMBALA. Yes, I do.
Mr. COBLE. Anybody else want to weigh in on this?
Mr. ODRE. I can agree that there is a large number. I don't know

if it's two-third. I think-but one of the problems is the uncer-
tainty. You don't know whether Durden will apply. It is on a case-
by-case basis. Durden says that in the opinion: it should be inter-
preted case-by-case. But, unfortunately, perhaps not all the exam-
iners go on a case-by-case basis. It's very difficult in defense of the
Patent Office, it's a very difficult situation they're faced with. And
with a large number of examiners, sure, there will be some incon-
sistencies whether Durden will be applied, may not be applied in
a very similar case.

Mr. COBLE. Mr. Chairman, a final comment. I guess what both-
ers me about this is perhaps more ideological than anything else.
A rejection is forthcoming, and then, subsequently, overcome. What
bothers me is the little guy or the little woman or maybe the small
university or college who may well be impoverished compared to
the optimum applicant who can sustain the wherewithal of this. I
guess that's the nature of the beast, you know, not unlike the im-
poverished plaintiff going against the deep-pocketed defendant. But
do you all have any suggestion as to whom that pain can be as-
suaged? I don't have, but I wondered if-to make it easier on the
little guy. Do each of you want to weigh in on that or do you have
an idea?

Mr. LINSERT. Well, any elimination of uncertainty in the applica-
tion process, which is, of course, what we're here to talk about
today, and we believe the chairman's bill is a step toward reducing
that uncertainty and eliminating-

Mr. COBLE. At least clarify it to some extent.
Mr. LINSERT. Clarifying and eliminating some of these appeals,

and the individual patent examiners are fighting each day to do
their job, and to have clarity in their job speeds up the whole proc-
ess.

I know in our little company the last 2 years we've-last year we
paid $340,000 to our patent attorneys to do our extensive year, and
the year before it was about $310,000. So we're a little company,
and you get a sense of the magnitude. This is a big expense for us.

Mr. COBLE. I'm sure it is.
Mr. LINSERT. And this type of clarification is going to be helpful

for us small guys.
Mr. COBLE. Well, my time has come and gone. Thank you all for

being with us. Thank you, Mr. Chairman.
Mr. MOORHEAD. Thank you.
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One of the real tenacious battlers over the long struggle to get
this legislation enacted into law has been the gentleman from Vir-
ginia, Mr. Boucher.

Mr. BOUCHER. Thank you very much, Mr. Chairman.
Mr. Odre, let me inquire for a few minutes of you about the po-

tential need for having two solutions to this problem instead of one.
Title 1 of the old legislation, which is reflected in this bill, would
extend effective process patent protection by overruling In re
Durden and, therefore, assuring that the International Trade Com-
mission would have ample jurisdiction to exclude products that are
manufactured overseas using a host cell or other starting material
that is patented here in the United States through the use of a
process that also is patented here in the United States. And that
would seem to me to be an effective solution to the overall problem
in and of itself.

You have recommended that we also provide a second solution,
and that is to confer upon the appropriate U.S. district court juris-
diction to determine that a patent infringement has occurred when-
ever the product is manufactured overseas merely using the start-
ing material that has been patented here in the United States,
without regard to the process or a process patent.

It would seem to me that either of these solutions in and of
themselves would be sufficient to solve the problem. Do you con-
tend that both solutions are necessary to provide effective relief?

Mr. ODRE. OK, I will agree with you that both solutions-both
title 1 and title 2 will provide effective protection.

Mr. BOUCHER. Either one taken alone?
Mr. ODRE. Either one. At worst, it will provide protection. Title

2 in some instances may grant additional protection where the
process claims have not been allowed or in a situation where proc-
ess claims have been limited by requiring to put in certain param-
eters and the like during early prosecution.

Mr. BOUCHER. So, to restate that, where there is some problem
in obtaining the process patent, you would like to have underlying
protection by being able to exclude the product if it was manufac-
tured overseas using a patented starting material?

Mr. ODRE. Right. What we're asking for is to have domestic man-
ufacturers treated the same as foreign manufacturers. With the
host cell claim, we can stop every domestic manufacturer from
making the product. All we want to do is not have a foreign com-
pany or a U.S. company ship a host cell offshore, which has been
done, and will attempt to try to now import that product. That's
simply all we're asking for.

Mr. BOUCHER. Thank you. Well, with that having been said, I
think what we can conclude from that is that either solution is ef-
fective in and of itself as long as you get adequate process patent
protection. That's the key. If you can get that adequate protection,
that solution in and of itself gives you the protection you need with
respect to the import situation, which is the entire problem we
face.

Mr. ODRE. I will agree that, yes, title 1 will give you effective
protection.
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Mr. BOUCHER. All right. Let me ask Mr.-and I'm sorry I don't
know how to pronounce your name, the gentleman at the end of
the table from the Patent Office.

Mr. HoINKEs. Hoinkes.
Mr. BOUCHER. Yes. Let me ask you if you have any response to

the suggestion that Mr. Odre has made while title 1 offers signifi-
cant protection and sufficient protection in the event that the proc-
ess patent is effectively awarded, that it would also be helpful to
have an underlying protection by being able to exclude the product
that is manufactured with a patented host cell without regard to
the process that is used. Do you have any reaction to the rec-
ommendation that both of those protections be adopted?

Mr. HoiNKEs. Well, Mr. Boucher, I cannot give you a formal ad-
ministration position on the subject.

Mr. BOUCHER. Just a practical suggestion as to whether or not
the second approach that's recommended would be helpful or if you
see any practical problems with it.

Mr. HoIm s. Well-obviously, the more one can get, the better
one is off. The real question is, does one need as much as one
wants?

Mr. BOUCHER. And, that's the question I'm asking you.
Mr. HonNKEs. Well, Mr. Boucher, in my humble opinion, if you

get title 1, you've got plenty.
Mr. BOUCHER. All right, thank you very much.
Mr. Linsert, let me ask you, if I may, to talk a little bit about

the economic condition of the biotechnology industry. Talk a little
bit, if you would, about the level of investment that as een made
by the biotechnology industry overall, about the number of employ-
ees that exist within that industry, and about the contribution that
it makes on an annual basis to the American balance of trade, if
you have those numbers.

Mr. LINSERT. I don't have those numbers in front of me. I-the
biotechnology industry has become a major industry over the last
10 to 15 years, and it's really the industry of the future for the
country. We are a net generator of jobs and we expect to be a gen-
erator of jobs over really as far out on the horizon that I can see.
Many, many products are coming into being, and the contribution
that this industry is going to make to the country is just a fantastic
one. We can submit those numbers and we have those numbers,
and I apologize for not being-having those-

Mr. BOUCHER. That's fine. If you could submit that to us, it
would be extremely helpful.

Mr. LINSERT. Thank you.
[See appendix, p. 57.]
Mr. BOUCHER. With those questions, that's all that I have. Thank

you, Mr. Chairman.
Mr. MOORHEAD. Thank you.
I will recognize the gentleman from Pennsylvania.
Mr. GEKAS. I thank the chairman.
I take it from the testimony that has been offered, and in looking

over the written portions thereof, that no one is concerned about
what conflict, if any, there exists or any juxtaposition with the te-
nets of GATT. I would ask Dr. Cimbala, if I could, if the recent ac-
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commodations reached in GATT in any way affect any of what
we're attempting to do here.

Ms. CIMBALA. I don't believe so. I see no conflict at all.
Mr. GEKAS. What was the major portion of GATT that had to do

with patents and intellectual property protection generally, if-
Ms. CIMBALA. Well, we changed our patent term.
Mr. GEKAS. Yes. Oh, just the term?
Ms. CIMBALA. Yes, to run 20 years from filing of the earliest U.S.

priority document.
Mr. GEKAS. So that elongation of the term has nothing to do with

what we're attempting to do here?
Ms. CIMBALA,. Not the subject matter that's protectable, no.
Mr. GEKAS. All right, OK. The other question that I have is with

respect to testimony of Mr. Linsert. I'm interested in a tangential
portion of what you testified, that $6 million of the capital that you
were able to attract came from 40 small business innovation
grants, primarily from NIH. I'm a supporter of NIH and all its ven-
tures; I m a little dismayed at some of the proposed cuts that are
built into our platform forthcoming.

And I would like to know, are you talking about 40 grants from
40 different small businesses?

Mr. LINSERT. No. This is-we had submitted 40 different projects
that we had been funded for,

Mr. GEKAS. I see.
Mr. LINSERT. In fact, all-I would say Martek probably wouldn't

be in existence without this program. It's bee- a fantastic program
for the company.

These oils that you're looking at here in this infant formula
wouldn't be here without those grants because that was-the ini-
tial exploratory research was funded under those small business in-
novation research grants. We've been one of the-we've been very
fortunate and been one of the more successful companies in the bio-
technology industry in obtaining these grants.

Mr. GEKAS. So we're talking about basic grants, basic re-
search-

Mr. LINSERT. Yes.
Mr. GEKAS [continuing]. From NIH?
Mr. LINSERT. Yes.
Mr. GEKAS. And then your company goes into applied research,

is that it, or-
Mr. LINSERT. Well, there's a program that's set aside for small

btisinesses where the NIH, as well as other government agencies,
request proposals in certain subject areas, and we then submit a
normal proposal for research that has a commercial possibility be-
hind it. This is not just research for research's sake, but definitely
has a commercial end behind it. And this is then the subject of our
research grants that we've submitted.

Mr. GEKAs. So these applications that you file, these 40 that
we're talking about here, resulting in a grant directed to your com-
pany?Mr. LINSERT. Yes. Yes, sir.

Mr. GEKAS. And you have onboard the scientists bank that-
Mr. LINSERT. Yes, that's correct.
Mr. GEKAS [continuing]. Proceeds to process; is that correct?
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Mr. LINSERT. That's correct. And when we don't, we usually link
up with a university to combine talents to work on this.

Mr. GEKAS. And do you take that grant money and use it to hire
the university bank of scientists, or how do you-

Mr. LINSERT. Most of it goes for the company and funds our
science and normal activities and expenses incurred that you do in
research. And in the case where we're missing some expertise that
we need to help, we'll go out to the university and contract for the
services of a particular scientist or a particular scientist with some
instruments that we might not have at Martek. So it's a combina-
tion, and in some cases you'll go out to certain clinics where we,
again, lack certain expertise. So you'll-that's how it generally
works.

Mr. GEKAS. Do you have any applications-are there recurrent
applications you have with NIH, annual applications, or is it a one-
shot type of application?

Mr. LINSERT. No, usually, there are solicitations that come out
twice a year, and we comply with that schedule.

Mr. GEKAS. I would like very much, and I would use it on the
floor when the debate comes about on NIH-I would be very inter-
ested if you could supply me with like an impact statement as to
your company, should the discretionary cuts that are being applied
to NIH-should they go into effect, if you can do that for me. Per-
haps a discussion that you could hold with NIH, the people that
you deal with there, on that score could help you help me.

Mr. LINSERT. OK. I don't know if the cuts affect this program,
and I'll find out and see what the story is.

Mr. GEKAS. I don't, either, but-
Mr. LINSERT. OK.
Mr. GEKAS [continuing]. I would like to know.
Mr. LINSERT. Yes. It's been a great program for our company,

and it's been really the fountain of all our product ideas that we're
bringing to the market.

[The information requested follows:]
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MA RrF" CORPORATION

unU JOBSIA ROAD COLUA31.A. MAR YLNI) 210-6 (1) 7o.o4 FAX (41) 74U-2YS5

March 31. 1495

The Honorable George W. Gekas
2410 Rayburn House Office Building
Wash ington, DC 20515

Dear Congressman Gekas:

At the hearing on the Biotechnology Process Patent Protection Act,
H.R. 587 on March 30,1995, you requested that I provide you more
information on Martek's NIH support. In total, NIH has funded 29 Mlartek
projects for a total of approximately S5.4 million. I have attached a
printout of the different Martek projects that the NIH has supported. I'he
most Important point behind the numbers, however, is that Martek
wouldn't have made it if wasn't tor NTH support In the early stages of the
company. rurthermore, NIH's support with its Small Business Innovation
Research Grant program has provided Martek with the basic technology for
all of Its four product areas. This support also played a significant role in
Martek's ability to raise four rounds of private venture capital and was
critical to the company in its successful initial public offering in late 1993.

Martek is now on the verge of bringing its first major product to
market consisting of two fatty acids that are found in the brain, retina and
nervous tissue throughout the body (NIH helped fund early R&D for this
project.) These fatty acids are found In human milk, but not in infant
formula. There is a growing body of evidence that a dcflcicncy of these
fatty acids leads to a lower IOand increased probability ot behavioral
problems. Martek now has approximately 40% of the world's
manufacturers of infant formula under license and the product is now on
the market in Belgium. Widespread use of the product is expected to begin
in Europe later in 1995 and in the US in 1996 to improve infant formula
by more closely matching human milk. Dietary supplementation of these
fatty acids may also have use fur the elderly and lactating women.

In a business sense, Martek lives today because of past NIH support.
In the future, past NIH's support for Martek's research should lead to
major contributions to nutrition, possibly a new generation of antibiotics,
new diagnostics and lower drug development costs. Enclosed is an annual
report that list in more detail, Martek's full product line and their potential
contribution to human health and well being.
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1 understand that you are instrumental In the Congressional
Biomedical Caucus. I would like to know more about the caucus and it
Martek could be helpful to It.

If I can be f any assistance to you or the NI1 programs In the
future, please let me know.

Sincerely.

Henry Linsert Jr.
Ch & CEO
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FOR YOUR IN ORMATION! PP&L Rsuoure.m tai's Respunse to PE(CO Energy's .' tsltlehtd
Propoml

Public Afair ( ontucts' Linda Cxay 3a. .holomew. Vice Prc%:dent.N;bhc Affairu (610) 774.52D]
Frin: K Gates Director-Stat0 Public ffairs (717) 27.594
Robert J. O'lars, Director-Statc Public Affairs (6:C) 774-4470
John $ Spawkan. Direcoor.e&rail rublic Affairs (21 2) 62.87.5
Pubric 'at I'x (Allenwun Offivme (610) 77.t1154

Contact: Rubet J. (Orey. Vice President, (jeneral Cimusel and Seoretary (61o) 774.5!87
PP&L Resources. ]ic.
Two Nnrth Ninth St.
Allentown, Pa. 18101

PP&L llesources to Evaluate P.CO Proposal
Hecht says PP&L Resour¢m Board Will Analyze

Several Ar e of igrnIfscant Concern In V.nsnlclted Proposal

ALLEN'M'O ,N. Pa.---PP&L Resources. Inc, (NYSE:PPL). parent company of
PPr., uid Monday (8:14) that it would evalute the unsolicited proposal it has received
rror PlX2O Energy Company (NYSE:PE) and respond to the proposal its and when
appropriate.

William F. Hecht, hainnan, president and chief exccutive officer of PP&L
Rcsoure=s, rcplic;d in a lcttr to Joseph Paqucttc Jr.. the chairman of P'CO. that PECO's
proposal would be given carefUl consideration by the PP&L Resources Board.

Hecht noted, however, that the I'kiC() proposal contained "overal areas of
substantial concern." including the real cfr'ect on PP&L's sharcowners. employees and olher
constituencies, whether tie PEICO proposal would result in any rate increast for PP&L
cu.tomers; how the "savings" suggested by PECO would be realized; and whther tle
value ofthe iombinud enteririse would be ueoalively impacted by PECO's past investment
c.sis which PECO may nlot be able to recover from its cuatorners iu a deregulated
environmont. These Qosts have been cstimatod by industry analysts to be in a rangc front
54.86 billion to $7 billion.

Hocht said that he PP&I. Resources 8oard, working with oulside ivld and tinantcial
advisers, will study the proposal.

llere's dic text of Hecht'& letter to Paquette:

Dear Jo-:
I ani in receipt ofyour letter of August 14, 1995. 1 ain disappointed that you took

this proCipilouS step despitc my earlier oorrcspondcnee in which I rmou"tcd that you riot
lake any fairdier action before the Board of PP&L Resoumes assesses thc widor of
combiTing our rwo companies and dotonnines whether any such combination would be
beneficial to te shareowners and other investors. eustc nera. cosployces and other
constituencies of PP&I. Resources. Neverrhel-ss, the Bo.rd will fialy valittle your
proposal, give it careful consideration, and respond to yoiu as and when applopriate.

Based upon your pior correspondence. i would poiil out dtal tlhere are several areas
of'substantial concem to the Board. As I specifically indicated to you in our previous dis-
cussions, PP&I, Resoure:s is particularly trouhtU Iw P2 CY& high-oost structure and
striously concenied Aout its ability, in a deregulated environment, to rcover it%.
considerable past investmeont costs. Yous propmal still fails to address there and oihlir
critical issues.
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As you arc probably woll nwaro, PP&L Resources takes significant pride-in m-hat it
hus accomplished. In spito of a difficult economic cavironment PP&L has succeeded il
providing reliable power to our residential, commercial and industrial cuslomers at rates
that are substantially lower than those of PECO. Decause we lha kept our rotail rate&
stable over tAm past dtcAde, we havc helped our communilict grow and rebo nd fthin a
long mid arduous recession. We have been able to twhieve our long-torn objectivcs of
chargiiig rates that aic fair mid attractivo to custon sa. %%iiic rcirating sufficient earubigs
to provide our shareowncra with an attractive total return on their investment.

Among tho spocific issues raised by your proposal that tho PP&l. Rcsourcos Hoard
will be studying ildude:

- Whether PECO %111 be able to recover Its past investment costs In a
cornpetlifve environment and whether these costs, If unrecoverable, will dinhinish the
value of the combined enterprise at the expense of PP&L Resourres sharconnnere.
Some Industry analynts have calculated that PECO'x unrmvvruable costs could be in
a range from S4.86 billion to S7 billion. For example, In a July 1995 report, Moody's
Investors Service estimated that PECO's unrecoverable costa ar more lhan S4.86
Illllon and rereesent 114 pennt of PR(C'u hoolk equity.

-- Whether PECO ultimately will pass on any of Its costa to 'YP&L customers
through rate Increases. We note that PECO's rates are among tho, highest In
PennsylvanIa; in fact, they are as much as 55 percent higher than PP&L's.

- Whether PECO can realitlcally achieve its projected "savip" of about S2
billion over 10 years and whether these Msavings" will come at the expense of I'lI&L's
employees In the foam of termnlnations at the expense of PP&I, customers In term% of
service levels; and, ultinateiy, at the expense of the communities PPAL serves.

-- The lripact of the implied 16 percent reduction in dividends on l'P& L
shareowners.

Thesc arm just a few of tie matters wo will be uddresinig in cex ovaluaion. As you
can appreciate, thevo arc not insignificant qu-stions for out Board to considwr. and they
have major implications and potential ramiflcations for our shareowmers and othor invcsturs.'
cusomort, employees and other constiluenciem. I can assure you that, workng with our
outside legaland financial advisors, we will diligenly anAlvo and evaluatc your proposal
and respcnd in due course.

PP&L supplies electricity to a 10,000-squaro-.mfl amea of 29 counties in Central
Eastmm Pemnsylvania. Asnoug the comaiunitics it serves arc Allcutown, flecthlh m.
Harrisburg, Hazleton, Lancaster, Scranton, Wllkes-3arre and Williainsport
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Mr. GEKAS. All right, thank you. I have no further questions. I
yield back the balance of my nontime.

Mr. MOORHEAD. Thank you.
I recognize the gentleman from Virginia, Mr. Goodlatte.
Mr. GOODLATTE. Thank you, Mr. Chairman. I don't have any

questions.
Mr. MOORHEAD. Mr. Boucher, do you have any further questions?
Mr. BOUCHER. Nothing further, Mr. Chairman.
Mr. MOORHEAD. We've had a good panel this morning, and I

want to thank all of you for coming.
I have one question that I want to ask Mr. Hoinkes relating to

our good friend, "Woodsy Owl," it's not a part of the record of this
bill; it's a part of the record of H.R. 1269. The Department of Agri-
culture will be redesigning "Woodsy Owl." If the new design should
be similar to a design in existence, shouldn't the similar design al-
ready in existence be permitted to continue? Should we add some
prior user rights language to the bill?

Mr. HoINxEs. Well, thank you, Mr. Chairman. As you well know,
as you have stated yourself, the administration has not formulated
a position on this legislation.

Mr. MOORHEAD. I understand.
Mr. HoINKEs. And-
Mr. MOORHEAD. Well, the Department of Agriculture evidently

has or they wouldn't have asked for it.
Mr. HoINKEs. Well, such is life. I can give you a few personal

comments on this, especially in reply to your query. I suppose that
what is being proposed by H.R. 1269 is that this proposal would
sort of legislatively undress "Woodsy Owl" and just leave him with
the characterization that he is fanciful. Well, sort of given the
much wider scope of coverage proposed for "Woodsy" now, it is not
unlikely that there may be somebody out there who is using a fan-
ciful owl that is the same or very similar to the one being devel-
oped by the Forest Service.

For your information, there are, for instance, 195 trademarks
registered and about 36 applications that use fanciful owls within
the ambit of their trademark. Now it would seem prudent, there-
fore, to include in any amendment that is proposed in H.R. 1269
some type of a grandfather clause that protects any prior use of a
fanciful owl design.

Now just by reference, this was done in legislation creating the
U.S. Olympic Committee, for instance, and language could be craft-
ed that is quite similar to that which is used in-I think it's title
36, section 371, or some such, a language that could say something
along the lines that any person who actually uses a fanciful owl in
any form or for any lawful 'purpose prior to the date of enactment
of this particular bill hall not be prohibited by this section from
continuing such lawful use for the same purposes, et cetera, et
cetera. That would be very, very useful to protect those people who
are presently using fanciful owls for lawful purposes.

Mr. MOORHEAD. Thank you.
Mr. Becerra from California has returned, and he has questions

he wanted to ask on H.R. 587.
Mr. BECERRA. Thank you, Mr. Chairman. I appreciate that.
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I only have a couple of questions, and, quite honestly, in going
in and out of the hearing, I don't know if they have been answered.
So forgive me if they have.

First, let me thank the panelists for being here, and I think at
least this time around it looks like we probably have some legisla-
tion that can get through without too much of a problem.

One of my questions will relate to the fact that we have nar-
rowed the scope of the bill to deal only with the biomedical indus-
try, but my first question-and let me ask Mr. Hoinkes?

Mr. HoINKEs. Hoinkes.
Mr. BECERRA. Mr. Hoinkes, does section 103 of the bill dispose

of any pending cases that are before the Court of Appeal, making
it thereby possible for those firms that filed the case to get their
patents, or are they outside the biomedical industry?

Mr. HomnxEs. I do believe that they are outside the biomedical.
Mr. BECERRA. So in terms of their cases pending in the court-

and it's been quite some time since we've been waiting for them to
decide-

Mr. HoINKEs. 1992.
Mr. BECERRA. Yes, since 1992. Those cases will not be affected

by this legislation?
Mr. HOINKES. I think that is correct, sir.
Mr. BECERRA. Given that-and I ask this of any of the panel-

ists-what do we expect to be the ramifications of passage of this
legislation for the other industries? I would imagine that the folks
that are right now waiting close to 3 years now for the court to
make a decision that are not biomedical firms are probably inter-
ested in trying to do the same type of thing, where they will be
able to get themselves a niche in the law that protects them. What
do we see as the ramifications of providing specific relief for a par-
ticular industry in an area that obviously goes beyond just one par-
ticular use or product? Open for anyone to answer.

Mr. ODRE. Well, this isn't the first time that we've had industry-
specific legislation, especially in the patent laws. Under the patent
laws, there is a patent term extension that applies only to the
pharmaceutical industry, and there may be other examples my col-
leagues may have, but for sure there are other examples of indus-
try-specific-type legislation.

Ms. CIMBALA. I also believe the ramifications will only be positive
ones. I believe, if anything, this will provide the guidance that the
other industries needto amend the law accordingly.

Mr. BECERRA. A followup to that question, guidance, any guid-
ance you may offer on any future legislation we may have to draft
to deal with other industries, since this is specific to the biomedical
industry-do you expect that what we come up with ultimately to
spread this to other industries will look very similar to the legisla-
tion we have today, or will there have to be other accommodations
made to make sure that we're able to get consensus on a bill that
could expand the scope of protection to other industries beyond
what we're doing today?

Ms. CIMBALA. I would not be surprised if it was very similar. Bio-
technology has its own unique problems; there's no denying that,
but in terms of broadening the language of the bill to encompass
other industries, if and when those other industries decide that
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they, in fact, need this to protect their U.S. patent rights and their
technologies in the United States, I believe it would be very simple.

Mr. BECERRA. Anyone else?
[No response.]
Mr. BECCERA. Thank you, Mr. Chairman. That's all I had to ask.
Mr. MOORHEAD. Thank you.
I'd like to thank the witnesses for coming today. You've really

helped us out a lot on your testimony.
This concludes our hearings on these two bills. The record will

remain open.
Mr. MOORHEAD. Thank you for your cooperation.
The subcommittee stands adjourned.
[Whereupon, at 11:35 a.m., the subcommittee adjourned.]
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APPENDIX

LETTER DATED APRIL 5, 1995, FROM BIOTECHNOLOGY INDUSTRY
ORGANIZATION WITH ENCLOSURE ENTITLED, 'THE U.S. BIO-
TECHNOLOGY INDUSTRY: FACTS AND FIGURES," 1994/1995 EDITION

Bio
BIOTECHNOLOGY

INDUSTRY
ORGANIZATION

April 5, 1995
The Honorable Carlos J. Moorhead
Chairman, Subcommittee on

Courts and Intellectual Property
2346 Rayburn HOB
Washington, D.C. 20515

Dear Chairman Moorhead:

We again thank you for scheduling and chairing last Wednesday's hearing on your
biotechnology process patent bill. It was a very good forum for all of us to discuss the
need for the bill and the benefits it will provide biomedical research.

I am writing to respond to two questions raised at the hearing: (I) information on
the size and scope of the U.S. biotechnology industry; and (2) the nature and extent of the
Durden problem.

Enclosed for your review are the most recent economic data regarding the
biotechnology industry and a compendium of information provided at earlier hearings on
the Durden problem which document its nature and extent.

In addition, we refer you to the printed hearing record of the June 9, 1993
hearing entitled "Amending Title 35, United States Code. With Respect to Patents on
Certain Processes." The testimony of Kirk Raab, Chairman and CEO of Genentech
appears at pages 36-38 and his letter and survey at page 79-83 provide points and data
regarding the Durden problem.

Finally, our witness at the hearing, Pete Linsert. has provided information directly
to Congressman Gekas in response to his request regarding the role of SBIR grants at the
National Institutes of Health.

Thank you for your leadership on this important issue. Please let us know how
we can be helpful.

Sincerely,

Chuck Ludlam,
Vice President,

Government Affairs
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Executive Summary

The biotechnology industry is one of the cornerstone industries of
America's future economic growth. As some of our current industries become
obsolete, the biotechnology industry is poised to provide high-skilled, high-wage
jobs of the future. In fact, the United States is the world leader in biotechnology.
Right now, 1,311 biotechnology companies employ 103,000 people in the U.S.
The biotechnology industry is also a substantial exporter of products, and as the
industry grows, this will continue. In 1994, the biotechnology industry had sales
of $7.7 billion, a 10% increase over the previous year.

The industry spent $7 billion in 1994 on research and development and $18
billion has been spent over the last 3 years. A recent Business Week article points
out that the top 7 U.S. companies in R&D spending per employee are
biotechnology companies, and 6 of the top 10 companies in R&D as a percentage
of sales are biotechnology companies. In addition, the biotechnology industry
compares very favorably with the pharmaceutical industry in terms of R&D
intensity. R&D expenditures per employee in the biotechnology industry were
$68,000 in 1994, compared to $39,000 per employee for the established
pharmaceutical industry.

It will not be possible for the industry to sustain its current level of
research intensity if the capital markets do not become more receptive. Presently,
26% of public biotechnology companies can expect to last less than one year at
their current cash burn razes. A full 50% of public biotech companies have only
enough capital to last two years or less. In addition, the American Stock
Exchange Biotechnology Index, a leading indicator for the industry, lost 21%
during the first three quarters of 1994.

The figures in this report signify the promise of the biotechnology industry,
while also exhibiting its fragility. The hurdles for companies to be successful are
substantial, but the potential continues to drive the biotechnology industry
forward. In order to succeed, the industry needs FDA streamlining, additional
product successes, and an increased receptiveness from the capital markets.
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SUMMARY PROFILE OF THE U. S. BIOTECHNOLOGY INDUSTRY'

Sales

The American biotechnology industry continues to move forward with commercial
development. Total industry sales reached $7.7 billion in 1994, a 10% increase over 1993 and
a 28% increase over 1992. Public biotechnology companies sales accounted for $5.2 billion of
that total, a 20% increase over 1993. The following table sets out a sales breakdown for
particular market segments2 of puli biotech companies:

Avg. 1994 Sales/Co. Percentage Increase
Market Segment (Avg./ $ millions) over 1993

Diagnostic $10.4 1%
Therapeutic $20 24%
Agricultural $12.3 158%
Supplier $20.9 (47%)
Industrial, Environmental
and Services $69.9 81%

Markets

As the biotechnology industry continues to grow, there is. more information available on markets
for biotechnology products. Below are some valuations of market segments for existing
biotechnology products and predictions of markets for future biotechnology products and the
industry as a whole:

The European market for biotechnology related goods and services is about $45
billion (ECU 38 billion).3

* The world market for industrial enzymes was valued at over $900 million for 1993.4

'Except as otherwise noted, all date is derived from Ernst & Young, Biotech 95 Reform. Restructure.
Renewal Ninth Annual Report on the Biotechnology Industry (G. Steven Burrill and Kenneth B. Lee, Jr.,

1994). The report tracks the industry frit July 1, 1993 through June 30, 1994.

2
Market definitions: The diagnostic and therape uc categories include human health care products; the

agricultural category includes microbial crop protectants, plant genetics, food processing and animal health; the

supplier category includes instrumentation, lab supplies. reagents and other similar products; and the chemical.
environmental and services category includes fine chemicals and bioremidiation.

3Kenward. Michael. *Survey Shows European Market for Biotech-Related Industry,' BioWorld Today
October 3, 1994, p. 1.

4Stroh. William H., 'Trends in Use of Industrial Bioprecessing Enzymes for the 21st Century, Genetic
Egin - News September 15, 1994, Pgs. 10-1l.
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Frost & Sullivan, a market inteLligence company, reports that the total
market revenues for the U.S. agricultural biotechnology industry in 1993 were
$107.5 million and predicts that by the year 2000 'they should amount to nearly S2
billion. s

Frost & Sullivan also predicts that the gene therapy market will 'generate $2.6
billion in worldwide revenues by the turn of the century. "

In 1992, the President's Council on Competitiveness predicted that biotechnology
would be a $50 billion industry by the year 2000.'

Number of Companies, Company Size and Aee

The American biotechnology industry is an industry of small businesses. There are currently
1,311 companies in the biotechnology industry, with 265 of those being public companies. Of the
public companies, 37% have fewer than 50 employees, 18% have between 51 and 135 employees,
and 12% have between 135 and 299 employees.

The American'biotechnology industry is young. Although there were 93 biotech companies in
the U.S. before 1970, the real growth period for the industry began in the early 1980s and peaked
in 1987, when 121 new companies were founded. During 1994, the industry grew by 39
companies, a 3% increase. The Biotechnology Industry

Year of Company Founding

S'U.S. Agricultural Biotechnology Markets." Frost & Sullivan, July 1994.

'Frost & Sullivan Predicts Gene Therapy Market to Top $2 Billion By the Year 2000,' Genetic
Engineering News September 15. 1994, Pg. 42.

7
The President's Council on Competveness, Report on National Biotechnology Policy (February

1991). By way of comparison, the pharacutical industry produL d nearly $85 billion in sales for 1994.
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Research and Development

The American biotechnology industry's research and development (R&D) expenditures are
among the highest of all U.S. industry segments. R&D accounted for 43% of total costs and
expenses incurred by public biotechnology companies in 1994. R&D expenditures (as defined by
generally accepted accounting principles) for the entire biotechnology industry in 1994 reached
$7.0 billion, a 23% increase from 1993.

A recent Business Week survey of the R&D intensity of all industries points out that

the biotechnology industry is one of the most R&D-intensive industries in the United
States: the top 7 U.S. companies in R&D spending per employee are biotechnology
companies, and 6 of the top 10 U.S. companies as a percentage of sales are
biotechnology companies.'

R&D expenditures as a percentage of sales in the biotechnology industry were 91%
in 1994, compared to 16% for the pharmaceutical industry.

R&D expenditures per employee in the biotechnology industry were $68,000 in

1994, compared to $39,000 per employee for the pharmaceutical industry.

Financing

The American biotechnology industry currently lacks needed capital. Cash = for public
biotechnology companies increased by 16% in 1994. At the same time, cash sources increased by
only 9 percent. This has led to a 27% decline in the survival index' for the median public biotech
company, from 34 months to 25 months.

* Twenty-six percent of public biotech companies can expect to last less than one year at
their current cash burn rates. A full 50% of public biotech companies have only enough
capital to last two years or less.

* The market capitaliation for the biotechnology industry droytei 15% from July 1, 1992
through June 30, 1994, going from $48 billion to $41 billion.

5
Coy, Peter, 'What's the Word in the Lab? Collaborate, I Business'Week June 27, 1994, pp. 78-80.

9
The Survival Index. prepard by Ernst & Young. is a mmsuren=t of the amount of tine a company

can expect to survive with their exsting supply of capital, at their current rate of spending.
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r Three indices which track the biotechnology industry have posted significant losses for
the first three quarters of 1994:

* The BioCentury 100" Indicators"0 has dropped 35% for the first three quarters of
1994.

* The CBOE Biotechnology Index" has dropped 10% for the first three quarters of
1994.

* The Amex Biotech Index 2 has dropped 21% for the first three quarters of 1994.

Biotech Indices Comparison
First Three Quarters - 1994

1/31 2/28 3131 4130 531 6/30 7/31 8/31 9130

Source: BioCcnury. Composeve

CBOE Biotech Index

AMEX Biotech Index

BioCenmury 100 Indicators

Note: The A&= Bletash
lint 25% betwe Jan.s and Sep.

199K; the CB0E Blotee b in loast
18% between Jan. and Sep. 394;

and the BloCentsmy 100 Indlesters
lost 23% betwee Jan. and Sep.

1994. The BloCentury 100
Indlictors have ben st to 100 fer

purposes ot cnparloan.

t"ho BioCetury stock table track 208 issues that report pticen and volume on a daily basis. The
BioCentury 1001 is a subset of the total list used to monitor overall price and volume uends.

"The Chicago Board of Exchange (CBOE) Biotechnology index consist of 15 companies meant to

reprwent a crosa-section of the biotechnology industry.

t2rhe American Stock Exclange Biotech Index con ';ts of 15 biotechnology companies, and is

weighted towards companies with a large market cpitalizatiou. or Tier I companies.

110

100
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A. 1994 STATISTICAL SUMMARY: U.S. BIOTECHNOLOGY INDUSTRY

Number of Companies and Emoloyees

Total number of biotechnology companies: 1,311 (3% increase over 1993)

Total number of public biotechnology companies: 265 (13% increase over 1993)

* Average number of biotech companies founded per year in the 1980s: 80

Total number of biotech employees: 103,000 (6% increase over 1993)

Revenues. Sales, Income. Market Capitalization. Assets and Net Loss

Total revenues:

Total product sales:

Total market
. capitalization:

Total assets
(public companies):

Net loss:

$11.2 billion (12% increase over 1993)

$7.7 billion (10% increase over 1993)

$41 billion (9% decease from 1993)
(as of June 30, 1994)

$16.2 billion (14% increase over 1993)

$4.1 billion (14 % increase over 1993)"

Over the last four years, the biotechnology industry has a net loss of
approximately $14 billion.

1 Reason for loss: Te i d dmy is am yet Mrlly corrunercialized and companies lack product mevenue
streas againt which to offse Vnqng R&D, na fcnting, sales, and distribution expendinres.
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Research and Development

Total industry R&D: $7 billion (23% increase over 1993)

R&D expenditures as a percentage of sales: 91%
(Compare with 16% for the pharmaceutical industry)

* Average R&D expenditures per employee: $68,000

(Compare with $39,000 for the pharmaceutical industry)

Total federal investment in biotechnology research: $4.3 billion14

Venture capital biotech disbursements in 1993: $283 million
(8% increase over 1992)

Venture capital disbursements for all industries in 1993: $3.1 billion
(17.2% increase over 1992)

Where the Venture Capital Goes

00* a -.S(3.0s)

Ras MLO.)

.)asN-n O (LON1

So6,.s. (16.0(

- a.OC i 2, OS1

14
Federal Coordinating Council for Science, Engineering and Technology, Biotechnology for the 21st

Century: Realimg the Promise (June 30, 1993). This figure represents the relative distribution of Federal
biotechnology research dollars for FY 1994.

"Statistics in this section are from: "National Venture Capital Association 1993 Annual Report,*
Venture Economics. 193.

Venture Capital6
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Profde by Market Segment (all companies/public companies)

Therapeutic 42% / 69%

Diagnostic 26% / 15%

Supplier 15% / 5%

Ag-bio 8% / 8%

Chemical, Environmental
and Services 9%/ 3%

Prof'le bv Size (public companies)

Small
(1-50 employees) 37%

Mid size
(51-135 employees) 33%

Large
(136-299 employees) 18%

Top tier
(300+ employees) 12%
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B. PRODUCTS AND PATENTS

Product Information

Therapeutics and Diagnostics:

There are now 26 biotechnology therapeutics and vaccines on the market."6 U.S.
public biotech companies have over 270 therapeutics in human clinical development, and an
estimated 2,000 drugs in early development stages according to Ernst & Young.

Two new therapeutic biotech products were approved in 1994: Oncaspa' for
treatment of acute lymphoblastic leukemia (ALL), produced by Enzon, Inc., marketed by
Rhone-Poulenc Rorer, and ReoPro T' for treatment of cardiac complications for high-risk
angioplasty patients, produced by Centocor, Inc.. Two products were approved for new
indicaticns in 1994: Neupogen ® (produced by Amgen, Inc.), which was originally approved
for the treatment of neutropenia in chemotherapy patients, was approved for bone marrow
transplant patients who experience neutropenia; and Nutropin* (produced by Genentech,
Inc.), originally approved for the treatment of growth failure due to chronic renal failure,
was approved for the treatment of growth hormone inadequacy. And Cerezymes, a new
version of CeredaseO (both products produced by Genzyme Corp.) which is completely
derived from biotechnology, was approved, also for the treatment of Gaucher's disease.

A listing and description of the 26 therapeutic and vaccine biotechnology products can
be found in the BIO publication, Biotechnology Drug Products.

Food and Agriculture:

Fifteen new pesticides containing biologically active ingredients were registered by
EPA during the past year. This represented one half of the new registrations issued by the
Agency. Among the products receiving approval were a new microbial product for control
of termites, several biological fungicides, and a viral insecticide for use on vegetable crops.
Progress continues on improving biological methods of control. Several new insecticidal
products have entered field testing.

Calgenes' Flavr-SAVRO tomato with controlled ripening properties was approved for
marketing by FDA, as were tomatoes by Zeneca Plant Sciences and DNA Plant Technology.
Also, Calgenes' lauric acid derived from canola oil, which is a component of soaps and
detergents, was approved for marketing by the USDA. Several hundred field trials of
genetically engineered plants, such as corn, cotton, squash, potatoes, etc., were conducted
in 1994. Potatoes, genetically altered to have higher starch content, are under evaluation by
the food processing industry. These potatoes take up less oil when made into french fries or
potato chips. Regulatory approval is being sought for insect resistant corn, cotton, and
potatoes. Herbicide tolerant cotton should be generally available in 1995, decreasing the net
amount of herbicides needed to control weeds on this crop.

16This number is according to BIO estimates.
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Industrial and Environmental

The industrial and environmental sectors of the biotech industry are researching
products to improve chemical and fuel production and clean up environmental pollutants.
Certain aspects of this sector are in the early development stage: Bioremediation, the use of
microorganisms to degrade toxic materials to harmless substances, is proving to be a cost
effective alternative to land fills and incineration for both pollution prevention and
remediation.

Industrial enzymes such as proteases and amylases are widely used in laundry
detergents. These biotechnology products breakdown a variety of stains, improving detergent
performance in the warm water wash cycle that most consumers now use. Enzymatic
detergent enhancers are biodegradable and the lower wash temperature saves energy.
Enzymes are being studied as alternatives to chemical processes for manufacturing dyes and
pharmaceuticals. A microorganism genetically engineered to produce indigo, an important
textile dye, was approved for use by EPA.

The industry is continuing to explore new research areas, including biosensors, which
combine biotechnology with materials and electronics technology to produce monitoring
devices with potential applications in health care, pollution control and control of industrial
processes. These devices could be used, for example, to monitor glucose or cholesterol
levels or to detect water and air pollutants.
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Patents 2

Patents are crucial in the valuation of biotech companies and in a company's access to
capital. Biotechnology patent filings in the U.S. grew by approximately 3.5% during fiscal
year 1994. For 1988, the U.S. Patent and Trademark Office (PTO) had 67 biotechnology
examiners. At the end of fiscal year 1994, they had 165 biotechnology examiners, and the
experience level of the examiners had increased, allowing for quicker reviews.

Biotech applications submitted to PTO (FY 1994):
Estimated number of submissions by 1995:

Approximate average review time for a biotech patent:
Approximate average review time for all other patents:

Number of biotech patents issued:
(67% to U.S. inventors, 15% to EC inventors,
13% to Japanese inventors, 5% other nationalities)

13,500
14,400

20.8 months
19.8 months

Approx. 4,000

1
2
The information contained in this section is derived from a conversation on Thursday, November 3, 1994

with Barry S. Richman. Director. Biotechnoiogy section. Patent and Trademark Office.
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C. THE USE OF STOCK OPTIONS AS A FORM OF COMPENSATION
BY U.S. BIOTECHNOLOGY COMPANIES

Radford Associates/Alexander & Alexander Consulting Group has recently released
the 10th annual edition of the Biotechnology Compensation and Benefits Survey. The report
was conducted in association with the Biotechnology Industry Organization.

A total of 263 biotechnology companies participated in the survey, with compensation
data being reported for over 33,000 incumbents in executive, management and benchmark
positions. Sixty-two percent of companies participating are public, and 38% are private.
The company size breakdown is as follows:

47% under 100 employees
33% 100-299 employees
13% 300-999 employees

7% 1000+ employees

The survey found that 87% of biotechnology companies have a stock or long-term
incentive plan. Of those companies, 78% offer their stock option lan on a company-wide
basis. Plan types include: incentive stock options (ISO), non-qualified stock options
(NQSQ), restricted stock, long term bonus, stock appreciation rights (SAR), phantom stock
and performance share/unit.

Participation in the stock option plans is as follows:

Chief Executive Officer 100%
Executives (VPs) 97%
Directors 95%
Managers 92%
Senior Technical Exempts 90%
Senior Non-Technical Exempts 86%
Supervisors 86%
Intermediate Technical Exempts 85 %
Intermediate Non-Technical Exempts 85%
Entry Technical Exempts 82%
Entry Non-Technical Exempts 82%
Nonexempt 80%

As with senior management positions, budgeted merit increases have gradually
declined over the last five years for both exempt and nonexempt positions. For the current
salary planning year (1994), budgeted merit increases average 5.3% for exempts and 5.2%
for nonexempts; targeted merit increases for the next salary planning year average 5. 1% for
both exempts and nonexempts.
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D. THE U.S. BIOTECINOLOGY INDUSTRY: GEOGRAPHIC AREA
DEMOGRAPHICS AND FINANCIAL HIGHLIGHTS

There are four areas of the country with a major biotech presence - the San
Francisco Bay Area, New England (comprised of Massachusetts, Connecticut, Rhode Island,
New Hampshire, Vermont, and Maine), the Mid-Atlantic Region (comprised of Washington,
D.C., Maryland, and Virginia), and San Diego - but, as shown in the graph below and in
the following tables, several other regions also have a significant biotechnology presence.

Further information about selected areas follows (in alphabetical order).

The Biotechnology Industry - By Region

San Francisco Bay Area - 202
New England - 175
Mid-Atlantic 114

San Diego _ 103
New York 86

Los Angeles/Orange County 71
New Jersey 67

Philadelphia/Delawace Valley 58
Texas 53

Seattle 51
North Carolina 47

Wiscosin _ 37
Illinois 27

Ohio 27
Iowa _ 24

Michigan 23

Colorado 22

Florida 21
Minnesota _ 21

Georgia 21
Other 61

S-:The E7 & Yesne NifO A-0al Reo oe d-
Boed.ioa lrKhmy: Refos, ResW W. Re-wa
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Biotechnoloz, Companies in Florida

Florida contains 3% of all U.S. biotechnology companies. As a region, it ranks 18th in
terms of geographic concentration of biotechnology companies.

1994 financial hiehlights (publicly traded companies only):

Product sales $160 million
(21% increase from 1993)

Total revenue $165 million
(19% increase from 1993)

R&D spending $ 11 million
(0% increase over 1993)

Total assets $141 million
(14% increase over 1993)

Biotechnoloev Companies in the Los Anaeles/Oranae County Region

The Los Angeles/Orange County area contains 5% of all U.S. biotechnology
companies. As a region, it ranks 6th nationwide in terms of geographic concentration of
biotechnology companies.

1994 financial hiehliehts (publicly traded companies only):

Product sales $1.72 billion
(20% increase over 1993)

Total revenue $1.86 billion
(20% increase over 1993)

R&D spending $310 million
(44% increase from 1993)

Total assets $2.22 billion
(27% increase over 1993)
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Biotechnolory Companies in the Mid-Atlantic Renion

The Mid-Atlantic Region, which comprises Washington, D.C., Maryland and Virginia,
contains 7% of all U.S. biotechnology companies. As a region, it ranks third nationwide in
terms of geographic concentration of biotechnology companies.

1994 financial hialghts (publicly traded companies only):

Product sales $392 million
(16% increase over 1993)

Total revenue $489 million
(11% increase over 1993)

R&D spending $257 million
(47% increase over 1993)

Total assets $785 million
(35% increase over 1993)

Biotechnoloxy Companies in Minnesota

Minnesota contains 2% of all U.S. biotechnology companies. As a region, it ranks
18th in terms of geographic concentration of biotechnology companies.

1994 financial hiphlights (publicly traded companies only):

Product sales $ 57 million
(2% increase over 1993)

Total revenue $ 64 million
(7% increase over 1993)

R&D spending $ 17 million
(42% increase over 1993)

Total assets $108 million
(10% decline from 1993)
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Biotechnolozv Companies in the New England Area

The New England area, which comprises Massachusetts, Connecticut, Rhode Island,
New Hampshire, Vermont, and Maine, contains 15% of all U.S. biotechnology companies.
As a region, it ranks 2nd nationwide in terms of geographic concentration of biotechnology
companies.

1994 financial hi.hlights (publicly traded companies only):

Product sales $651 million
(6% increase over 1993)

Total revenue $1.02 billion
(24% increase over 1993)

R&D spending $653 million
(27% increase over 1993)

Total assets $2.66 billion
(10% increase over 1993)

Biotechnolosy Companies in New York State

New York State contains 6% of all U.S. biotechnology companies. As a region, it ranks
5th in terms of geographic concentration of biotechnology companies.

1994 fmancial highlights (publicly traded companies only):

Product sales $64 million
(56% increase over 1993)

Total revenue $121 million
(22% increase over 1993)

R&D spending $132 million
(17% increase over 1993)

Total assets $395 million
(7% increase over 1993)
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Biotechnologv Companies in the Philadelphia/Delaware Valley Region

The Philadelphia/Delaware Valley region contains 3% of all U.S. biotechnology
companies. As a region, it ranks 8th nationwide in terms of geographic concentration of
biotechnology companies.

1994 financial highlights (publicly traded companies only):

Product sales $51 million
(23% decrease from 1993)

Total revenue $113 million
(35% decrease from 1993)

R&D spending $159 million
(15% decrease from 1993)

Total assets $489 million
(20% decrease from 1993)

Biotechnolo y Comptanies in the San Diego

The San Diego area contains 10% of all U.S. biotechnology companies. As a region, it
ranks 4th nationwide in terms of geographic concentration of biotechnology companies.

1994 fmancial highlights (publicly traded companies only):

Product sales $ 195 million
(107% increase over 1993)

Total revenue $350 million
(51% increase over 1993)

R&D spending $358 million
(2% increase over 1993)

Total assets $1.23 billion
(0% increase over 1993)
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Biotechnoloev Companies in the San Francisco Bay Area

The San Francisco Bay area contains 19% of all U.S. biotechnology companies. As a
region, it ranks 1st nationwide in terms of geographic concentration of biotechnology
companies.

1994 financial highlights (publicly traded companies only):

Product sales $1.24 billion
(12% increase over 1993)

Total revenue $1.98 billion
(13% increase over 1993)

R&D spending $1.03 billion
(5% increase over 1993)

Total assets $5.72 billion
(22% increase over 1993)

Biotechnoloev Companies in the Seattle

The Seattle area contains 3% of all U.S. biotechnology companies. It ranks 10th in
terms of geographic concentrations of biotechnology companies nationwide.

1994 fimancial highlights (publicly traded companies only):

Product sales $126 million
(125% increase over 1993)

Total revenue $ 144 million
(52% increase over 1993)

R&D spending $ 476 million
(261% increase over 1993)

Total assets $427 million
(7% increase over 1993)
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Biotechnolowv Companies in Texas

Texas contains 4% of all U.S. biotechnology companies. It ranks 9th in terms of
geographic concentrations of biotechnology companies nationwide.

1994 rmancial highlights (publicly traded companies only):

Product sales $39 million
(5% increase over 1993)

Total revenue $42 million
(2% increase over 1993)

R&D spending $ 32 million
(33% increase over 1993)

Total assets $126 million
(56% increase over 1993)

18

0
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