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April 27, 1989
MEMORANDUM FOR THE RECORD
RE: FOLDER OF CANDIDATES FOR SCIENCE ADVISOR
Yesterday, Governor Sununu's office transferred to ORM one folder
containing files relating to candidates for the position of

Assistant to the President for Science and Technology.

Among the papers are resumes, memorandum and correspondence, most
of which was acknowledged by Andrew Card.
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December 6, 1988 W,

Dear Mr. Untermeyer:

I enthusiastically recommend Dr. D. Allan Bromley to serve as
Science Adviser to President Bush.

Dr. Bromley, Henry Ford II Professor of Physics at Yale
University and founder and Director of the A.W. Wright Nuclear
Structure Laboratory at Yale, has created a world-class center
for graduate education in the nuclear sciences. In August 1987,
Vice President Bush participated in the dedication ceremony of
Dr. Bromley's latest accelerator at the Wright Laboratory at
Yale.

During the 1988 Presidential campaign, Dr. Bromley was aetive in
recruiting Scientists and Engineers for Bush. -He also organized
a public forum at Yale that brought together faculty and students
to support Vice President Bush.

A nuclear physicist of international stature, Dr. Bromley is a
leader in the national and international scientific communities.
He is past president of the 132,000 member American Association
for the Advancement of Science, the world's largest scientific
society, as well as of the International Union of Pure and
Applied Physics, the world coordinating body for physics
research. He has been a member or chairman of national advisory
committees to many federal agencies and has contributed to
national and international panels and commissions.

Dr. Bromley has led four Presidential missions -- three to India
and one to Brazil -- to negotiate equitable U.S. science and
technology cooperation with those countries. The Indian missions
followed the 1982 announcement by President Reagan and Prime
Minister Indira Gandhi of a Science and Technology Initiative
between the United States and India; Allan Bromley chaired a
panel of eminent scientists and engineers charged with developing
and implementing the initiative. More recently, I signed a
three-year extension of the S&T Initiative on behalf of President
Reagan last October in India following eight months of intense
negotiations in which Dr. Bromley played a key role.
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In 1986, when President Reagan and President Sarney of Brazil
established a Presidential Science and Technology Initiative, Dr.
Bromley served as the U.S. chairman of the U.S.-Brazil
Presidential Panel on Science and Technology Cooperation, which
developed jointly a very useful set of recommendations for
bilateral cooperation in science.

As a member of the White House Science Council since its
inception in 1982, Allan Bromley has helped shape the debate and
articulate the science policies of this nation. With David
Packard, he chaired the White House Science Council's 1986 Report
on the Health of U.S. Colleges and Universities, which influenced
the Administration's decision to sustain and strengthen our
unparalleled commitment to support for basic research.

President Reagan awarded Dr. Bromley the National Medal of
Science in 1988. The President has also nominated him to
membership on the National Science Board, which governs the
National Science Foundation.

In addition to being a distinguished scholar, Dr. Bromley serves
on the board of directors of three major corporations and has a
sound understanding of the relationship between science and
technology on the one hand and U.S. economic strength and
national security on the other. He would bring his formidable
intellect, energy, prestige, and eloquence to the position of
Science Adviser.

As President Reagan's Science Adviser, I have valued Allan
Bromley's counsel, insight, and judgment. Scientist, scholar,
teacher, diplomat, corporate director -- Allan Bromley is an
indefatigable and highly valued contributor to the formulation
and implementation of Administration science policy.

I recommend Allan Bromley to you with unreserved confidence and
enthusiasm.

Sincerely,

William R. Graham
Science Adviser to the President
and Director,
Office of Science and Technology Policy

Enclosure
Resume and Biographical Data

Mr. Chase Untermeyer
Personnel Director

Office of the President-elect
1825 Connecticut Avenue, N.W.
Washington, D.C. 20270

cc: The Honorable John Sununu




D, Allan Bromley is the Henry Ford II Professor of Physies and Director of
the A. W. Wright Nuclear Structure Laboratory at Yale University. Born in
Westmeath, Ontario, Canada, he received his undergraduate education in
the Faculty of Engineering at Queen's University, in Canada, receiving the
B.Sc. degree with highest honors in 1948. He received the M.Sc. degree
from Queen's University in 1950 and the Ph.D degree from the University
of Rochester in 1952, both degrees in nuclear physiecs. He subsequently has
been awarded 10 honorary doctorates from universities in Canada, France,
Germany, Italy, South Africa, and the United States.

Remaining on the University of Rochester faculty from 1952-1955,
he moved to the Chalk River Laboratories of Atomic Energy of Canada
where he was Senior Scientific Officer and Section Head. In 1960 he was
appointed to a professorship in physics at Yale; he served as chairman of
Yale's physies department from 1970 to 1977, founded the Wright
Laboratory in 1963, and has been its Director since that time, and was
appointed to the Henry Ford II chair in 1972.

One of the world's leading nuclear physicists, he has carried out
pioneering studies on both the structure and dynamies of nuclei and is
considered the father of modern heavy ion science, one of the major areas
of nuclear science. He has also played major roles in the development of
accelerators, of detection systems, and in computer based data acquisition
and analysis systems. An outstanding teacher, over the past two decades,
his Laboratory at Yale has graduated more Ph.D's in experimental nuclear
physies than any other institution, worldwide. He has published over 450
papers in science and technology and edited eighteen books.

Apart from his research and teaching at Yale, he has played an
active role in both national and international science and science policy.
As chairman of the National Academy's Physics Survey in the early 1970s,
he contributed in a central way to charting the future of that science in the
subsequent decade. As President of the American Association for the
Advancement of Science—the world's largest scientific society—and of the
International Union of Pure and Applied Physies—the world coordinating
body for that science—he has been one of the leading spokesmen for US
science and for international scientific cooperation.

In recent years he has served as chairman of the US side of both the
Gandhi-Reagan Indo/US and the Sarney-Reagan Brazil/US Science and
Technology Initiatives and is a member of the US/USSR Joint Coordinating
Committee for Research on the Fundamental Properties of Matter and of
the Council on Foreign Relations.

He is a charter member of the White House Science Council, the
senior US advisory group in science and technology policy. In July of 1988
he was awarded the highest US scientific honor — the National Medal of
Science — by President Reagan and was nominated for membership in the
National Science Board.

He is married to the former Patricia J. Brassor and they have two
children, David John and Karen Lynn.



D. ALLAN BROMLEY
BIOGRAPHICAL DATA
BORN: May 4, 1926, Westmeath, Ontario, Canada
CITIZENSHIP: U.S.A. (naturalized April, 1970)

MARITAL STATUS: Married (Patricia Jane);
Two Children (David John - born 1953)
(Karen Lynn - born 1956)

UNDERGRADUATE EDUCATION:
B.Se. (with highest honors) Faculty of Applied Science
(Engineering) 1948 Queen's University at Kingston,
Ontario

GRADUATE EDUCATION:

M.Se. Physies, 1950
Queen's University at Kingston, Ontario

M.S. Physies, 1951
University of Rochester, Rochester, N.Y.

Ph.D. Physies, 1952
University of Rochester, Rochester, New York

M.A. (Honoris causa), 1961
Yale University, New Haven, Connecticut

Dr. Phil. Nat. (Honoris causa), 1978
University of Frankfurt, Frankfurt, Germany

Docteur [Physique] (Honoris causa), 1980
University of Strasbourg, Strasbourg, France

D.Se. (Honoris causa), 1981
Queen's University, Kingston, Ontario

Litt.B. (Honoris causa), 1981
University of Bridgeport, Bridgeport, Connecticut

D.Sc. (Honoris causa), 1982
University of the Witwatersrand, Union of South Africa

Se.D. (Honoris causa), 1982
Notre Dame University, Notre Dame, Indiana

Dottore [Fisical (Honoris causa), 1984
University of Padua, Padua, Italy

D. H. L. (Honoris causa), 1987
University of New Haven, New Haven, Connecticut



D. Allan Bromiey
Page (2) .

D.Se.

EMPLOYMENT HISTORY:
1952-53

1953-54

1955-57
1958-60

1960-61
1960-63
1961-present
1963-present
1970-77
1972-present

OFFICE:

(Honoris causa), 1988
Trinity College, Hartford, Connecticut

Instructor, Physies Department
University of Rochester, Rochester, New York

Assistant Professor, Physies Department
University of Rochester, Rochester, New York

Associate Research Officer
Atomic Energy of Canada, Ltd., Chalk River, Ontario,
Canada

Senior Research Officer and Section Head

Atomic Energy of Canada, Ltd., Chalk River, Ontario,
Canada

Associate Professor, Physics Department
Yale University, New Haven, Connecticut

Associate Director, Heavy Ion Accelerator Laboratory
Yale University, New Haven, Connecticut

Professor, Physics Department
Yale University, New Haven, Connecticut

Director, A.W. Wright Nuclear Structure Laboratory
Yale University, New Haven,Connecticut

Chairman, Physics Department
Yale University, New Haven, Connecticut

Henry Ford II Professor of Physics
Yale University, New Haven, Connecticut

Physies Department, WNSL

Yale University

New Haven, Connecticut 06511

203-432-3082 or
203-432-3083

HOME:
35 Tokeneke Drive

North Haven, Connecticut 06473

203-248-3588

PUBLICATION RECORD:

Please see attached listing.




D. Allan Bromley
" Psge(3)

HONORS:

a) Governor General of Canada Medal - 1948
b) Shell Oil Fellowship - 1949
e) NRC (Canada) Predoctoral Fellowship - 1950
d) NRC (USA) Postdoctoral Fellowship - 1952
e) Fellowship, American Physical Society - 1962
f) Fellowship, Connecticut Academy of Arts and Sciences - 1968
g) Fellowship, American Academy of Arts and Sciences - 1972
h) Fellowship, American Association for Advancement of Science - 1974
i) Guggenheim Fellowship, 1977-78
j) Humboldt Foundation Prize - 1978 and 1982
k) Benjamin Franklin Fellowship, Royal Society of Arts (London)-1979
1) Distinguished Alumnus Award - 1985
University of Rochester, Rochester, New York
m) Fellowship, Brazilian Academy of Sciences, 1987-
n) National Medal of Science, 1988

CLEARANCES:

a) 1955-60, Top Secret Canadian Clearance

b) 1969-present, USAEC/ERDA Q Clearance, No. WA131938

c) 1972-present, Department of Defense, United Nuclear Corporation

d) 1974-present, Department of Defense, Naval Studies Board, Top Secret
e) 1981-present, White House, Top Secret and Specials

COMMITTEE AND PANEL ACTIVITIES:
American Physical Society

a) Member of Council, 1967-71
b)  Member of Publication Committee, 1968-72

National Research Council

a)  Member of Panel on Nuclear Physies, 1965-66

b)  Member of Panel on Intermediate Energy Physics, 1965-66

¢) Chairman, Committee on Nuelear Science, 1965-74

d  Member, Executive Committee, Division of Physical Science,
1967-74

e) Member, Executive Committee, Assembly of Mathematical and
Physical Sciences, 1974-78

f)  Chairman, Office of Physical Sciences, 1975-78

g) Member, Naval Studies Board, 1974-78

h)  Chairman, U.S. National Committee, International Union of Pure
and Applied Physies, 1973-1979

i) Member, Board on International Organization and Programs,
1978-1981

j) Member, Advisory Committee for the International Council of
Scientific Unions, 1981-1987



D. Allan Bromley
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National Academy of Sciences

a) Chairman, Physies Survey Committee, 1969-73

b) Member, US/USSR Working Group on Science Policy, 1974-present

e¢) Head, U.S. Nuclear Science Delegation to the People's Republic of
China, May-June, 1979

d  Member, U.S. National Committee for ICSU, 1981

e) Member, Advisory Board, Physics Survey Committee, 1984-1985

White House Science Council
a) Member, 1981-present
Office of Science and Technology Policy

a) Consultant on Nuclear Physies 1976-79

b)  Chairman, Presidential Panel on Indo-US Cooperation,
1982-present

e¢) Viee Chairman, Panel on the Health of U.S. Colleges and
Universities, 1984-1985

)] Chairman, Presidential Panel on U.S. - Brazilian Cooperation in
Science and Technology, 1986-present

U.S. Department of Energy (formerly ERDA)

a) Member, High Energy Physies Advisory Panel (HEPAP), 1973-1977

b) Member, US/USSR Working Group on Research on Fundamental
Structure of Matter, 1974-present

c) Member, Nuclear Science Advisory Committee (NSAC) 1981-1987

d) Member, Basic Energy Sciences Evaluation Review Committee, 1981

e) Member, Energy Research Advisory Board Panel on Interactions with
Universities, 1982-1983

f) Chairman, NSAC Panel on Electron Accelerator Facilities, 1982

National Science Foundation
a) Member, US/USSR Working Group on Scientific Manpower and
Education, 1972-73
b)  Chairman, Subcommittee to Review University Based Nuclear
Science Laboratories, 1979
¢) Member, Alan T. Waterman Award, Selection Committee 1980-1983
U.S. Civil Service Commission
a) Member, Presidential Award Selection Committee, 1981-1982

National Engineering and Science Research Council of Canada

a) Member, Ad Hoec Committee on Nuclear and Particle Physics, 1979
b) Member, Kaon Review Committee, 1986

Atomic Energy Control Board of Canada
a) Member, TRIUMF Grants Committee, 1975-76

Premier's Council, Province of Ontario, Canada

a) Member, Evaluation Panel for Centers of Excellence, 1987-1988
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American Association for the Advancement of Science

a) Chairman, Physics Section (B), 1978
b)  President-elect, 1980

¢) President, 1981

d)  Chairman of the Board, 1982

American Academy of Arts and Sciences

a)  Fellow, 1972-present
b)  Chairman, Membership Committee (Physical Sciences) 1987-present

International Union of Pure and Applied Physics

a) Vice President, 1975-1981
b)  President-elect, 1981-1984
¢) President, 1984-1987

International Council of Scientific Unions

a) Member U.S. Delegation 1976-1987
b) Member Executive Board 1982-1983

Council on Foreign Relations (US)
a) Member, 1982-present
Institute of Nuclear Power Operations
a) Member, Advisory Council 1983-1987
Electric Power Research Institute
a) Member, Advisory Board 1984-present
EDITORIAL ACTIVITIES:

a) Member, Editorial Board, American Scientist, 1968-1981

b) Member, Editorial Board, Annals of Physics, 1967-1979

¢) Member, Editorial Board, Il Nuovo Cimento, 1972-present

d) Member, Editorial Board, Nuclear Instruments and Methods, 1975-present

e) Member, Editorial Board, Journal of Physics G-Nuclear Physics,
1979-1984

f) Member, Editorial Board, Science, Technology and the Humanities,
1978-1982

g) Member, Editorial Board, Nuclear Science Applications, 1979-present

h) Member, Editorial Board, Technology in Society, 1981-present

i) Member, Editorial Board, Atomic and Nuclear Data, 1982-present

j) Consulting Editor, McGraw-Hill Encyclopedia of Science and Technology

(Atomie, Nuclear and Particle Physies), 1974-present

k) Consulting Editor, MeGraw-Hill, Fundamentals of Physics Series,
1967-present

1) Editor, Academic Press Series, Academic Paperbacks, 1967-73

m) Associate Editor, Physical Review, 1966-69
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ACADEMIC VISITING COMMITTEES:

a)
b)

c)
d)
e)
f)
g)
h)

i)
i)
k)

Harvard (Physics Department), 1972-77

M.LT. (Physies Department), 1973-79 (Laboratory for Nuclear Science),

1968-73, 1988-1992

University of Pennsylvania (Physies Department), 1974-75

University of Rochester (Physics Department), 1974-75

Cornell University (Physies Department), 1974-76

State University of New York, Albany, 1972-74

Brooklyn Polytechnie/NYU, 1973-74

Queen's University, Canada (Faculty of Applied Science),
1973-75, 1982

State University of New York, Stonybrook (Physies Dept) 1981

MecMaster University (Physies Dept) 1983

Indiana University (Physies Dept) 1983-present

NATIONAL LABORATORY ACTIVITIES:

a)

b)

e)
d)

e)

f)

g)
h)

Brookhaven National Laboratory
Consultant, 1961-present
Visiting Committee, Member, Physies Accelerator and
Instrumentation Divisions, 1977-1983 Chairman, 1981
RHIC Policy Committee, Chairman 1984-present
Oak Ridge National Laboratory
Consultant, 1962-present
Visiting Committee, Electronuclear Division, 1962-65
Visiting Committee, Physies Division, 1966-72
Advisory Committee, National Heavy Ion Laboratory, 1972-73
Policy Committee, Holifield Heavy Ion Laboratory, 1974-present
Los Alamos Scientific Laboratory
Consultant, 1969-73
Bates Linac Laboratory (M.LT.)
Policy Committee, 1973-1981
Argonne National Laboratory
Visiting Committee, 1975-78 (Chairman, 1978)
AUA Committee on Disciplinary and Laboratory Reviews
(Chairman, 1979-1980)
University of Chicago Oversight Committee for the Argonne National
Laboratory, 1987-present
Lawrence Berkeley Laboratory
Visiting Committee, Nuclear Science Division, 1975-78,
Chairman 1978
Visiting Committee, Accelerator Division, 1982-1987
Chairman 1985, 1986
Lawrence Livermore National Laboratory
Consultant, 1959-1962; 1987~
South Eastern Universities Research Association
Member, Board of Directors, 1985-present
Chairman, CEBAF Review Committee, 1986-present
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INDUSTRIAL ACTIVITIES:

a)

b)
c)
d)

e)

f)

g)

h)

i)
i)

k)

1

UNC Incorporated, Director, 1967-present
Supplier of naval reactors, aircraft engine service, telecommunications,
environmental services, precision manufacturing services, ete.
United Nlluminating Company, Director, 1973-present
Public Electrical Utility
Union Trust Company, Director, 1975-present
Commercial Bank ,
Northeast Bancorp, Inc., Director, 1975-present
Bank Holding Company
Extrion Corporation, Founding Director, 1971-75
Manufacturer of ion implantation accelerators and devices (sold to Varian,
July 1975)
General Ionex Ine., Director, 1980-1984
Manufacturer of small accelerators and components
Barnes Engineering Co., Director 1984-1986
Manufacturer of infrared detectors imaging systems and related devices.
(Sold to EDO Inc., 1986)
Labcore, Incorporated, Founding Director, 1971-73
Supplier of architectural and conceptual design - hospital,
academic, institutional areas
Chronar Corporation, Director 1986-1987
Supplier of photovoltaic power sources and devices
High Voltage Engineering, Technical Consultant, 1967-70
Manufacturer of particle accelerators and high voltage products
International Business Machines Corporation

1) Member, Laboratory Advisory Committee, 1970-72

W) Joint Study Program, Yale/IBM, 1967-73
Developed integrated computer based data acquisition system -
hardware and software

(iii) Joint Study, Yale/IBM, 1975-1980
Profiling of hydrogenic contaminants in possible metals for
containment vessels of breeder and fusion reactors

General Telephone and Electronies, Founding Member, Technical Advisory

Committee, GTE Laboratories, 1973-1982, Chairman 1973-1978

m) Union Carbide Corporation, Management Advisory Council for Oak Ridge

National Laboratory, 1973-1981
(Chairman, 1975, 1980, 1981)

" NON PROFIT ORGANIZATION:

a)
b)
c)

d)

Oak Ridge Associated Universities, Inc.
Director, 1977-1980
University of Bridgeport
Trustee, 1981-1987
Southeastern Universities Research Association
Director 1984-present
David and Lucile Packard Foundation
Chairman—Junior Faculty Fellowship Committee 1988—
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OTHER CONSULTING ACTIVITIES:

a)

Office of Science and Technology Policy, 1971-73; 1981-

b) Brooklyn Polytechnie, Executive Technical Development Program, 1966-
¢) National Research Council of Canada, Ad Hoc Panel on Nuclear Science

Planning, 1974-75

d) Agency for International Development (Turkey), 1969
e) New York State Board of Regents, 1973-74

f) World Bank, 1976

g) Ministry of Education, Federal Republic of Germany, 1982-1987
h) Office of Technology Assessment, 1980-1985

LECTURESHIPS

Executive Seminar,
CAP Lectures,

Lauritsen Lecture,
Palmer Lectures,
Wilson Lectures,
Slack Lectures,
Leon Lectures,
Presidential Lecture

Keynote Lecture

Newson Lectures,
Damon Lectures,
Fuqua Lectures,
Director's Lecture,
Centenary Lecture
Keynote Lecture

Galileo Lecture

Distinguished Invited
Lecture

Keynote Lecture

Director's Lecture,
Rutherford Lecture,
Presidential Lecture

Congressional Lecture
Presidential Lecture

Miller Lecture

Davis Lecture

U.S. Foreign Service, 1968-1987

Queen's University, 1972

University of Toronto

MecMaster University

MeGill University

American Physical Society, 1974

Haverford University, 1975

University of Rochester, 1976

Vanderbilt University, 1980

University of Pennsylvania, 1980

American Association for the Advancement of
Science, Washington, 1981

International Conference on Nuclear Physics
Munich, 1981

Duke University, 1982

11.S. National Science Teachers, 1982

University of Florida, 1982

Argonne National Laboratory, 1982

University of the Witwatersrand, 1982

International Conference on Nuclear Physics
Florence, 1983

University of Padua, Padua, Italy, 1984

NATO Summer School
Maratea, Italy, 1985

Corporate Associates, American Institute of
Physics, 1986 Annual Meeting

Lawrence Livermore Laboratory, 1987

Daresbury Laboratory, Daresbury, England, 1987

International Union of Pure and Applied Physics
Washington, 1987

American Physical Society, 1987

Perkin-Elmer Corporation
Norwalk, Connecticut, 1987

Burkett Center for Study of the Presidency
University of Virginia, 1987

U.S. Naval Postgraduate School, 1988



- OFFICE OF THE PRESIDENT-ELECT
. WASHINGTON, D.C. 20270

10 January 1989

Dear Dr. Bromley:

On behalf of President-Elect Bush, thank you for
your willingness to serve in his Administration.

The Presidential Personnel staff will review your

letter closely and will be in contact with you
directly.

With thanks and best wishes.

Sincerely,

%\WAZ?«.»W

CHASE UNTERMEYER
Director of Personnel

D. Allan Bromley, Ph.D.
Physics Department, WNSL
Yale University

New Haven, Connecticut 06511

cc: The Honorable William R. Graham
Executive Office of the President
Office of Science and Technology Policy
Washington, D.C. 20506
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(b)(8) Release would disclose information concerning the regulation of
financial institutions [(b)(8) of the FOIA]

(b)(9) Release would disclose geological or geophysical information
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THE WHITE HOUSE

WASHINGTON

April 25, 1989

Dear Professor Herman:

Thank you for your recommendation of Dr. Ruth Reck for the
position of Assistant to the President for Science and
Technology.

Please know that Dr. Reck was considered, along with many others,
for this important position. While her background is certainly
impressive and many strong letters of recommendation were written
on her behalf, a decision has been reached, and the candidate
will be announced shortly.

Again, we appreciate the time you took to share your views with
the Administration.

With best wishes,

Sincerely,

. ‘ -
Andrew H. Card, Jr. Cg
Assistant to the President

and Deputy to the Chief of Staff

Professor Robert Herman
Department of Civil Engineering
College of Engineering
University of Texas

Austin, Texas 78712-1076




COLLEGE OF ENGINEERING
THE UNIVERSITY OF TEXAS AT AUSTIN

Department of Civil Engineering * Austin, Texas 78712-1076+(512)471-4921

February 1, 1989

Mr. Andrew H. Card
Deputy Chief of Staff

The White House
Washington, D. C. 20500

Dear Mr. Card:

I was very interested to learn that Dr. Ruth Reck is being considered for the
post of Presidential Science Advisor in the White House. I have known her for close to
twenty five years as a colleague and as friend. It gives me great pleasure to recommend her
to you since she is outstanding scientifically and technically and an outstanding person.

Dr. Reck is highly intelligent with an excellent scientific background. It is
significant to indicate that she has done a fine body of scientific work herself and also in
collaboration with others. She has excellent experience and strengths to bring to this
important position.

She has a keen overview of environmental problems that comes from
personal efforts over a period of more than twenty years. This view is exceptionally broad
ranging from the technical aspects to international considerations. She has developed great
skill in analyzing large-scale and multidimensional problems. As mentioned earlier, she
can bring a hands-on know-how to the problems encountered in technology. May 1
emphasize that she is recognized for her analytical and problem solving abilities.

While I am certain that you must have her vita and know many of the details
of her work, the following is worth mentioning. Her technical expertise is great,
specifically in the area of modelling the earth's atmosphere, ozone layer problems,
problems with particulates, long time temperature changes, etc. She also has expertise as a
result of her many years at General Motors Research Laboratories in the impact of
environmental problems on transportation and traffic. This latter is one of the most
important problems in our time affecting the urban scene.

Dr. Reck has for many years consulted with the top management of General
Motors on environmental science and technology. She is highly respected in the scientific

community and has a very broad range of colleagues and acquaintances in many fields with
whom she is in continual contact.

In addition, she has a creative capacity in the area of problem solving and
policy development. She has a great deal of experience workin g with government officials
and agencies and is therefore well recognized throughout the various scientific circles of



government as well as the National Academies. Moreover, she has maintained an unusual
interest in military strategy and tactics. Her service on various boards and committees
further stimulated her interest in this area.

Dr. Reck is an excellent manager, handles complex situations and people
with insight and political sensitivity. She is an energetic person with great enthusiasm for
her efforts. She works hard and is highly productive. Her scientific output and her
contributions to various government, scientific society and Academy enterprises supports
this. She is a person of great honesty and integrity and unusual in that she has an excellent
overall view as well as the personal ability to do complex technical work herself. I
recommend her to you most highly and without any reservation. I would be extremely
comfortable knowing that she is in a position to work and advise on the deeply important
and sensitive concerns of our country.

Please let me know if there is anything further that I might be in a position
to assist with in this matter.

Sincerely,

g@ygd,ww@* o e

Robert Herman

L.P. Gilvin Centennial Professor Emeritus
in Civil Engineering and

Sometime Professor of Physics

RH/sg



THE WHITE HOUSE

WASHINGTON

April 25, 1989

Dear Ms. Herzenberg:

Thank you for your recommendation on behalf of the Association
for Women in Science of Dr. Ruth Reck for the position of
Assistant to the President for Science and Technology.

Please know that Dr. Reck was considered, along with many others,
for this important position. While her background is certainly
impressive and many strong letters of recommendation were written
on her behalf, a decision has been reached, and the candidate
will be announced shortly.

Again, we appreciate the time you took to share your views with
the Administration.

With best wishes,

Sincerely,

Andrew H. Card, Jr.
Assistant to the President
and Deputy to the Chief of Staff

Ms. Caroline L. Herzenberg, President
Association for Women in Science
Suite 303

2401 Virginia Avenue, N.W.
Washington, D.C. 20037



Association for Women In Science

Promoting Opportunities for Women To Enter The Sciences And Achieve Their Career Goals

February 22, 1989

Mr. Andrew H. Card
Deputy Chief of Staff
The White House
Washington, D.C. 20500

Dear Mr. Card:

I am president of the Association for Women in Science, a national organization
that encourages women to pursue careers in the sciences and helps women achieve
their career goals. We are pleased that President Bush has made a commitment to
appointing more women to his administration and we would like to assist you in
this process by recommending qualified women scientiste.

The Association strongly recommends Dr. Ruth Reck for the position of Presidential
Science & Technology Advisor. Dr. Reck received her B.A. in 1954 at Mankato State
University and her Ph.D. in physical chemistry in 1964 at the University of Minne-
sota. Dr. Reck has worked with General Motors for over twenty years and this
industrial background has enabled her to understand the important issues involved
in technological competitiveness. Dr. Reck's extensive industrial, requlatory,
and academic experience provides a good basis for the development of a consortium
between the three. Dr. Reck has a broad knowledge of many areas of science and
engineering, including transport properties, solid-state physics, quantum mech-
anics, and chemical kinetics.

Dr. Reck has hands-on knowledge of climate research and has been the independent
technical counsel for General Motors on global environmental issues for many
years. Her most recent research has been to study the impact of climate change on
human health. Through adoption of this topic as a new initiative by SCOPE
(Scientific Council on Problems of the Environment, an arm of UNEP) , Dr. Reck will
pilot a white paper on the subject for the World Health Organization.

Dr. Reck has served on 38 boards and committees and acted as chair for 12 of these
boards. She has also been the recipient of a number of honors. In 1987, she was
the first woman to receive the Gold Award in Engineering for outstanding contri-
butions in chemical engineering. 1In 1987, she also received a Certificate of
Special Tribute from the State of Michigan for her efforts to enhance the guality
of life, and in 1988 Dr. Reck was awarded an Outstanding Achievement Award from
the University of Minnesota's Institute of Technology.

If you would like further suggestions of women in science who we believe to be
well qualified for consideration for the new administration, please contact us.

Sincerely,

(st L. Horgeubery

Caroline L. Herzenberg, President
cc: Dr. John Sununu

AWIS, Suite 303, 2401 Virginia Avenue, NW, Washington, DC 20037 (202) 833-1998
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Dear Professor Hawthorne:

Thank you for your recommendation of Dr. Ruth Reck for the
position of Assistant to the President for Science and
Technology.

Please know that Dr. Reck was considered, along with many others,
‘ for this important position. While her background is certainly

f impressive and many strong letters of recommendation were written
{ on her behalf, a decision has been reached, and the candidate
will be announced shortly.

Again, we appreciate the time you took to share your views with
the Administration.

With best wishes,

Sincerely,

Andrew H. Card, Jr. E

Assistant to the President
and Deputy to the Chief of Staff

Professor M. F. Hawthorne

Department of Chemistry and Biochemistry
University of California

Los Angeles, California 90024

ke



UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY °* DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

DEPARTMENT OF CHEMISTRY AND BIOCHEMISTRY
PROFESSOR M. FREDERICK HAWTHORNE LOS ANGELES, CALIFORNIA 90024

February 7, 1989

Andrew H. Card, Deputy Chief of Staff
The White House
Washington, DC 20500

Dear Mr. Card:

I recently learned that Dr. Ruth A. Reck is being considered for Presidential Science Advisor
in the White House and I want to write and express my support.

Dr. Reck first became known to me when I was chairman of a National Academy of Sciences
Committee on Chemical and Biological Sensor Technologies. The subject of the comittee was to
review the preparedness of the U.S. Army for air-land battlefields which included nuclear,
biological and chemical warfare or some mix thereof. Dr. Reck was asked to consider the role of
environmental effects and the complications which meteorological conditions could impose.

The committee performed a very thorough review of both classified and unclassified
information. We obtained hands-on knowledge of the topic including not only U.S. technology,
but that used by both friendly and Warsaw Pact countries.

Dr. Reck's contributions to our committee work, and more recently to a corporate-wide
systems analysis she performed for General Motors, attests to her ability to handle a wide range of
scientific and technical topics. With Dr. Reck's background and ability she would be able to iden-
tify facts and present to the Administration simple and concise explanations of problems and possi-
ble solutions. The current national security, technological and global environmental issues are so
far reaching that I believe it takes someone of the quality and dedication of Dr. Reck to tackle them.

Of equal importance to the topics above is the role of education. We must dedicate ourselves
to improve the scientific knowledge of our future leaders and scientists and must strive to improve
the understanding of the public as well. With Dr. Reck's background and contacts, I believe she
could develop a much needed consortium between the government, industry and the scientific
community. We dare not let the scientific and technological challenges of today go unmet.

This requires a strong sense of science and technology in the White House and someone such as
Dr. Reck to give sound advice.
' Sincerely,

M?.W

M. F. Hawthorne
Professor of Chemistry
CC: Dr. John Sununu, Chief of Staff

-




THE WHITE HOUSE
WASHINGTON

April 25, 1989

Dear Professor Ross:

Thank you for your recommendation of Dr. Ruth Reck for the
position of Assistant to the President for Science and
Technology.

Please know that Dr. Reck was considered, along with many others,
for this important position. While her background is certainly
impressive and many strong letters of recommendation were written
on her behalf, a decision has been reached, and the candidate
will be announced shortly.

Again, we appreciate the time you took to share your views with
the Administration.

With best wishes,

Sincerely,

( —
Andrew H. Card, Jr. <}.
Assistant to the President

and Deputy to the Chief of Staff

Professor John Ross
Department of Chemistry
Stanford University
Stanford, California 94305



STANFORD UNIVERSITY, STANFORD, CALIFORNIA 94305

JOHN ROSS
CAMILLE AND HENRY DREYFUS PROFESSOR (415) 723-9203
oF CHEMISTRY

February 9, 1989

Mr. Andrew H. Card
Deputy Chief of Staff
The White House
Washington, DC 20500

Dear Mr. Card:

I am writing on behalf of Dr. Ruth A. Reck who I
understand is being considered for the position of Science
Adviser to the President.

I have known Dr. Reck since she was a postdoctoral
research associate at Brown University in 1964, and I have
followed her career since then.

Dr. Reck is an excellent theoretical chemist with major
research accomplishments in environmental and atmospheric
chemistry. She has also worked in the field of polymers,
traffic problems, stochastic processes, among others. Her
work is marked by insight and high standards of performance.
Her research contributions to the basic understanding of the
chemistry of the atmosphere and its importance in
environmental problems has deservedly earned her an
international reputation.

In addition to her scientific work, Dr. Reck has
contributed extensively in the area of public service with
high skill, common sense, balance, and devotion. I served
with her, for a number years, on a major committee of
environmental protection agency and she showed good
judgement and thorough understanding of complex issues
involving science, technology, and public policy.



Dr. Reck has lived in the academic world, with the
major part of her career in industry. She has executive
experience, knows how to listen and knows how to make
decisions. I recommend her to you highly.

Sincerely yours,

J/
o

/ /
Johﬁ/Ross

JR:dmb
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THE WHITE HOUSE

WASHINGTON

April 25, 1989

Dear Professor Drost-Hansen:

Thank you for your recommendation of Dr. Ruth Reck for the
position of Assistant to the President for Science and
Technology.

Please know that Dr. Reck was considered, along with many others,
for this important position. While her background is certainly
impressive and many strong letters of recommendation were written
on her behalf, a decision has been reached, and the candidate
will be announced shortly.

Again, we appreciate the time you took to share your views with
the Administration.

With best wishes,

Sincerely,

Andrew H. Card; JI. g

Assistant to the President
and Deputy to the Chief of Staff

Professor W. Drost-Hansen
Department of Chemistry
University of Miami

Post Office Box 249118

Coral Gables, Florida 33124




UNIVERSITY OF

W. Drost-Hansen
Professor of Chemistry
(305) 284-5842

February 2, 1989

Mr. Andrew H. Card
Deputy Chief of Staff
The White House
Washington, D.C. 20050

Dear Mr. Card:

Never before in our Nation’s history has the President been
confronted with so many crucial issues the solutions to
which will depend on our scientific insight and skills.
Thus it is imperative that the President be afforded access
to the best possible advice in all science-related matters.

For the position of Presidential Science Advisor I warmly
recommend Dr. Ruth A. Reck as one of the most qualified
persons in the scientific community.

The success of our technology-based industry is the
foundation of our nations competitive edge; however,
technology is merely the large-scale exploitation of
scientific principles. Thus, to maintain our lead, to
secure our continued financial success, and to assure our
military pre-eminence, we must judiciously promote and
advance our national efforts in scientific research.

To appreciate the characteristics needed in a Presidential
Science Advisor it is worthwhile enumerating some of the
vastly different problem areas facing the Administration and
requiring scientific efforts to solve. Our national
security will depend on our success in quantum optics (such
as lasers), computer and communications technology
(including "radiation hardened" installations), space
research, global climate changes and defense against
terrorists and possible chemical and bacteriological
warfare. Our nations economic future will depend on the
growth of our high-technology industry based on scientific
breakthroughs in areas as diverse as superconductivity,
supercomputers, fusion research, and other efforts in the
area of alternate energy resources. The health of our
Nation will require immense efforts in biology, medicine and
biotechnology. The success of our efforts to compete
intellectually in the world will depend on our efforts to

educate our young people so they may not only be able to
College of Arts & Sciences
Department of Chemistry
P.O. Box 249118
Coral Gables, Florida 33124
(305) 284-2174




function responsibly in a technological society, but also
provide the necessary intellects for staffing our research
institutions. Our national standing as an intellectual
giant will also require that we support the most fundamental
types of research from the supercollider and radioastronomy
to human genome sequencing and cell physiology.

No single person can be an expert on all subjects. However,
one of the most useful backgrounds with which to tackle such
a bewildering array of subjects as those enumerated above is
no doubt physical chemistry. More than any other discipline
physical chemistry touches upon, and integrates over, all
aspects of physical matter and is quite readily extended to
biological systems. Thus, one of Dr. Recks foremost assets
is her very impressive background in physical chemistry.

Dr. Reck is an outstanding intellect, highly respected in
the scientific community. She has demonstrated an uncanny
ability to deal with the analysis of large-scale and
multidimensional problems (she is an expert on global
climate studies) and is widely recognized for her analytical
and problem-solving capacity.

Dr. Reck has established an enviable reputation as a
scientist, capable of, and interested in, working with
researchers in academia, industry and the Federal
Government. In this sense, she has a significant
opportunity to provide the best imaginable integration of
all scientific efforts from the widest spectrum of society.
Because of her personality and background she is able to
work effectively with people representing a very broad
distribution of disciplines. It is also worth noting that
Dr. Reck has represented the United States at many
International Symposia, Meetings and Workshops in Canada,
Europe and the Soviet Union.

Obviously no one has reached her status of achievement
without the ability to work hard, effectively and with
cheerful enthusiasm. Dr. Reck is a good manager, able to
handle complex situations and people with political savy.

Dr. Reck has maintained a strong (and unusual) interest in
military strategy and tactics. She has served on several
boards and committees which have further stimulated her
interest in this area. More traditional scientists
generally have far less interest and insight into military
matters than Dr. Reck.

Finally, as the result of her long association with General
Motors and her extensive work on various committees of
Federal Agencies (including the National Academy of
Sciences) she has a strong sense of the politically and
economically feasible (a trait which may perhaps be somewhat
lacking in some academic colleagues.)




In summary: I strongly recommend Dr. Reck for the position
of Presidential Science Advisor. The President, our Nation,
and Science will be well served by Dr. Reck in this
position.

Yours sincerely,

%' ﬁWi#&M\.

W. Drost-Hansen
WDH:th

cc: Dr. John Sununu, Governor




THE WHITE HOUSE

WASHINGTON

April 25, 1989

Dear Dr. Cowgill:

Thank you for your recommendation of Dr. Ruth Reck for the
position of Assistant to the President for Science and
Technology.

Please know that Dr. Reck was considered, along with many others,
for this important position. While her background is certainly
impressive and many strong letters of recommendation were written
on her behalf, a decision has been reached, and the candidate
will be announced shortly.

Again, we appreciate the time you took to share your views with
the Administration.

With best wishes,

Sincerely,

Andrew H. Card, Jr. é&

Assistant to the President
and Deputy to the Chief of Staff

Dr. U. M. Cowgill

Associate Environmental Consultant
Environmental Toxicology Research Laboratory
1702 Building

The Dow Chemical Company

Midland, Michigan 48674




4@} THE DOW CHEMICAL COMPANY

February 3, 1989 MIDLAND, MICHIGAN 48674

Mr. Andrew Card
Deputy Chief of Staff
The White House
Washington, D.C. 20500

Dear Mr. Card,

This is in reference to Dr. Ruth Reck who is being considered for the position
of Scientific Advisor to President Bush. Dr. Reck is quite well known in the
scientific community. She has been a member of or a consultant to various
advisory councils of the scientific advisory board of the U.S. Environmental
Protection Agency for the past decade. She was chairman of the climate
research group of the International Joint Commission for several years. She
has been a member of a number of National Academy of Sciences'
environmental committees. Recently, she has been part of the Chemical
Warfare Committee (Chemical and Biological Sensors Technology -
Department of Defense). I think that her greatest asset is that she has
extensive training in both the hard sciences, physics, math and chemistry, as
well as the so called soft sciences, namely the environmental sciences. 1,
therefore, recommend her for your consideration for the position of Science
Advisor to the President without any reservation.

Sincerely yours,

UGt

U.M. Cowgill, Ph.D.

Associate Environmental Consultant
Environmental Toxicology Research Laboratory
1702 Building

(517) 636-1735

tjz



THE WHITE HOUSE

WASHINGTON

April 25, 1989

Dear Mr. Penner:

Thank you for your recommendation of Dr. Ruth Reck for the
position of Assistant to the President for Science and
Technology.

Please know that Dr. Reck was considered, along with many others,
for this important position. While her background is certainly
impressive and many strong letters of recommendation were written
on her behalf, a decision has been reached, and the candidate
will be announced shortly.

Again, we appreciate the time you took to share your views with
the Administration.

With best wishes,

Sincerely,

Andrew H. Card, Jr. :g

Assistant to the President
and Deputy to the Chief of Staff

Mr. Stanford S. Penner

Department of Applied Mechanics and
Engineering Sciences

Mail Code B-010

University of California

La Jolla, California 92093-0310
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

BERKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

DEPARTMENT OF APPLIED MECHANICS AND
ENGINEERING SCIENCES, MAIL CODE B-010 LA JOLLA, CALIFORNIA 92093-0310

January 31, 1989

Mr. Andrew H. Card
Deputy Chief of Staff

The White House
Washington, D.C. 20500

Dear Mr. Card:

I understand that Dr. Ruth Reck is a possible candidate for the position of Science
Advisor to the President. The purpose of this letter is to support her candidacy for this
position enthusiastically.

Dr. Reck and her work have been known to me for many years, including a period of
about 20 years during which I served as a consultant to the Physics Division at the General
Motors Research Laboratory.

Among Dr. Reck's qualifications, I would especially emphasize her excellent
background in pure and applied science, her pioneering work relating to the use of global
circulation models in order tc elucidate the greenhouse effect, and her general
preoccupation with research on environmental and energy issues. I believe that she will do
an outstanding job in attracting to her office the best scientists and engineers, including the
younger people who have been notably absent from the scene in recent years. In terms of
breadth, understanding and sound judgement, she can be counted upon to perform her job
competently and in accord with the best interests of our country.

As someone who has long been involved in all aspects of the U.S. energy-supply and
utilization issues, I am especially concerned that judgements on the greenhouse effect will
reflect deep, balanced and conservative assessments of the issues. Ruth Reck can be
depended upon to comprehend and handle this issue and the linked energy problems with
the needed perception and effectiveness.

Please do not hesitate to call me if you require additional information.

Sincerely yours,

o it

Professor of Engineering Physics and
Director, Center for Energy and
Combustion Research

SSP:sl




THE WHITE HOUSE

WASHINGTON

April 25, 1989

Dear Ms. Raines:

Thank you for your recommendation of Dr. George Rathmann for the
position of Assistant to the President for Science and
Technology.

Please know that Dr. Rathmann was considered, along with many
others, for this important position. While his background is
certainly impressive and many strong letters of recommendation
were written on his behalf, a decision has been reached, and the
candidate will be announced shortly.

Again, we appreciate the time you took to share your views with
the Administration.

With best wishes,

Sincerely,

Andrew H. Card, Jr. <§§/
Assistant to the President
and Deputy to the Chief of Staff

Ms. Lisa Raines

Director of Government Relations
Industrial Biotechnology Association
1625 K Street, N.W.

Suite 1100

Washington, D.C. 20006




IBA

Industrial
Biotechnology
Association

1625 K Street, N.W.
Suite 1100

Washington, D.C. 20006
(202) 857-0244

FAX: (202) 857-0237

Lisa J. Raines
Director of
Government Relations

Directors

Chairman
Hugh A. D’Andrade
Schering-Plough Corporation

Vice Chairman
Jerry D. Caulder
Mycogen Corporation

Secretary
L. Patrick Gage
Hoffmann-La Roche Inc

Treasurer

Robert A. Fildes
Cetus Corporation

Alberto E. Adams
American Cyanamid Company
Will D. Carpenter
Monsanto Company
Ralph E. Christofferser
The Upjohn Company
Jose J. Coronas

Eastman Kodak Company
Stephen A. Duzar
Immunex Corporatior
Nicholas M. Frey

Pioneer Hi-Bred

nternational, Inc

Ralph W.F. Hardy
BioTechnica International, Inc

David A. Jackson

E.l. du Pont de Nemours & Co

Charles C. Leightor
Merck, Sharp & Dohme
Research Laboratories

Roger H. Salquist
Calgene, Inc
Gabriel Schmergel

Genetics Institute, Inc

Hubert J.P. Schoemaker

Centocor, Inc

James L. Vincent
Biogen Inc

Robert H. Williams
Eli Lilly and Company

for Science and Technology.

BY MESSENGER

February 13, 1989

Mr. Andy Card

Assistant to the President and
Deputy Chief of Staff

lst Floor, West Wing

The White House

Washington, D.C. 20500

Dear Mr. Card:

Enclosed please find a letter sent to the Office of
Presidential Personnel urging the nomination of Dr. George
B. Rathmann for the position of Assistant to the President
It has been suggested to me
that you might appreciate a copy of these materials.

Dr. Rathmann's credentials make him superbly qualified
for this post, as the enclosed materials amply demonstrate.
You might also be interested to know that, while Dr.
Rathmann is a long time Republican party supporter, he
enjoys broad bipartisan support in Washington, as
exemplified in letters of support from such politically
diverse supporters as Frank Fahrenkopf and Ted Kennedy. I
am confident that Rathmann's nomination would lead to
speedy Senate confirmation and will contribute
substantially to the stature of the Office of Science and
Technology Policy.

I urge you to give Dr. Rathmann every consideration for
this important position. Please let me know if I can
provide additional information.

Very truly yours,

LIJR: 1mw

Enclosures



IBA

Industrial
Biotechnology
Association

1625 K Street, N.W.
Suite 1100

Washington, D.C. 20006
(202) 857-0244

FAX: (202) 857-0237

Richard D. Godown
President

Directors

Chairman
George B. Rathmann
Amgen

Vice Chairman
Hugh A. D'Andrade
Schering-Plough Corp.

Secretary
L. Patrick Gage
Hoffmann-La Roche, Inc.

Treasurer
Jerry D. Caulder
Mycogen Corporation

Alberto E. Adam
American Cyanamid Co.

Will D. Carpenter
Monsanto Company

Ralph E. Christoffersen
The Upjohn Company

Nicholas M. Frey
Pioneer Hi-Bred
International. Inc.

Ralph W. F. Hardy
BioTechnica International, Inc.

David A. Jackson

E.I. du Pont de Nemours & Co.

John R. Norell
Phillips Petroleum Company

Roger Salquist
Calgene, Inc.

Hubert J. P. Schoemaker
Centocor

Mark B. Skaletsky
Biogen Inc.

Robert A. Swanson
Genentech, Inc

January 30, 1989

Mr. Chase Untermeyer

Director

Office of Presidential Personnel
Room 131

The 0ld Executive Office Building
wWashington, D.C. 20500

Dear Mr. Untermeyer:

I am writing on behalf of the Industrial Biotechnology
Association and its eighty-seven member companies to
nominate George B. Rathmann, Ph.D. for the position of
Assistant to the President for Science and Technology. I am
pleased to report that Dr. Rathmann's admirers have
prevailed upon him to agree to being considered for this
important position.

I believe that Dr. Rathmann possesses extraordinary
intelligence and insight into the mechanisms and goals of
federal science and technology policy, particularly with
regard to how federal investment in scientific research can
be translated into national economic growth by the private
sector. Dr. Rathmann's boundless energy and vision,
combined with thirty-four years of corporate research
management experience, will enable him to revitalize our
nation's commitment to science and technology leadership. I
believe that Dr. Rathmann is uniquely qualified to develop a
workable framework for a public-private partnership that
will lead to U.S. scientific and technological excellence in
all areas of research much as he has contributed so
substantially to American leadership in biotechnology.

Dr. Rathmann's distinguished career as a scientist and
research executive spans many technologies and corporate
environments. After managing research and development in
such major companies as 3M, Litton Industries, and Abbott
Laboratories, Dr. Rathmann started a new company, Amgen, in
October 1980 which has since grown to more than 450
employees, making it the third largest biotechnology firm in
the United States and a member of the BusinessWeek 1000.
Since its inception and under Dr. Rathmann's leadership,
Amgen has pursued an aggressive program of new product
discovery and development. The company has distinguished
itself as one of the most successful in the biotechnology
industry at bringing products through research and
development and into clinical testing, and currently leads
the industry with nine of its pharmaceutical products in
human clinical testing.




Mr. Untermeyer
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Through judicious management of its technical and financial
assets, the company has maintained a successful balance of
resource allocation which has enabled it to assume a leadership
position in terms of both its scientific and financial
performance. Dr. Rathmann's successful entrepreneurship is
demonstrated by Amgen's 1988 revenues of $53.3 million dollars
representing a 54% increase over the company's 1987 results, and
the company posted its third consecutive year of increasing
profits with an increase of 52% over 1987 results. The federal
research program could certainly benefit from similar
stewardship.

In addition to Dr. Rathmann's substantial business
experience, he is a long time Republican party supporter, and
during the 1988 election cycle provided substantial support to
state and federal Republican campaigns. He was a strong
supporter of President Reagan's programs and feels deep personal
loyalty and philosophical compatibility with President Bush's
Science and Technology Program, as articulated in speeches and
fact sheets produced during the campaign.

Dr. Rathmann has, throughout his career, demonstrated
consistently superior judgement and integrity, and has earned the
tremendous respect, admiration, and affection of his colleagues
in the scientific and business communities. His colleagues in
the biotechnology industry elected him to IBA's Board of
Directors repeatedly since the Association's inception and he
recently completed service as Chairman of our Board of Directors.
Perhaps even more revealing of the tremendous admiration earned
by Dr. Rathmann is the fact that he has been selected to be the
Biotechnology Executive of the Year for the past two consecutive
years by the Wall Street securities analysts who follow our
industry. (He was among the top three during the preceding two
years.) I might add that Dr. Rathmann has considerable personal
charisma and inspires loyalty in his staff.

In conclusion, I believe that Dr. Rathmann would make an
outstanding Assistant to the President for Science and
Technology and I urge his nomination.

Very truly yours,

Ot
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THE HORMONE THAT’S
MAKING AMGEN GROW

EPO builds red blood cells. And it could build Amgen into a major drugmaker

eer-and-popcorn bashes with the
boss are a monthly affair at Am-
gen. a biotechnology company
with 8 young stafl that likes to hang
loose. But the Thousand Oaks (Calif.)
company’s 250 employees were in an es-
pecially festive mood at their most re-
cent party. In midJanuury 8 major medi-

tech Ine. for dissolving blood clots.

£PO, in fact, could thrust Amgen into
the biotech big leagues. Founded in
1980, the company has kept a low pro-

could approve EPO by early 1989 if the
drug passes muster in large-scale clini-
cal tests now under way. And Amgen
has a sizable lead over some nine other
biotech companies that are also explor
ing the drug. Of those, only Genetics
Institute Inc. in Cambridge, Mass., has
begun elinical tests—and only in Europe.

cal journal published promising
results of clinical tests on Am-
gen's most promising potential
product, a hormone called eryth-
ropoietin (EPO). And Wall Street
has joined the party. Since Sep-
tember, Amgen's stock price has
more than doubled, outpscing
most of its biotechnology com-
petitors. By the end of February
it closed at 38%, an all-time high.
The latest excitement was
caused by an article in the New
England Journal of Medicine
It reported that Amgen's gene-
spliced EPO had corrected anemia
and eliminated the need for blood
transfusions in all 25 kidney-dial-
ysis patients who tested the sub-
stance. And it seemed to do so
without significant side effects.
That hormone, which is normally
produced by heaithy kidneys,
combats anemia because it in-
duces cells in the bone marrow
to produce red blood cells.
MARKETING MAGIC. Analysts be-
lieve EPO can be a very big drug
indeed. While the total worid-
wide market for patients with
kidney failure is $350 million an-
nually, anemis affects a great
many others. In the U.S. alone,
some 750,000 rheumatoid arthrit-
ics and about 1 million cancer pe-
tients undergoing chemotherapy
suffer from anemia, as do the

by - ! \

Amgen is “obviously the leuder
in clinical trials,” admits Genetics
Institute Senior Vice-President
Robert I. Kamen. And being first
could give the company & ham-
meriock on the substance. Last
year the FDA granted EPO “or
¢ status because fewer
than 200,000 U. S. kidney-dialysis
patients would require it. ‘“The
company that gets to the finish
line first gets exclusive market-
ing nghts for seven years,” ex-
plains Dr. Stephen B. Fredd, for
mer head of the FDA’s Office of
Orphan Products Development.
Amgen is confident it will stay
shead. In early March, the com-
pany announced that it was rais-
ing $76 million o fund clinical
tests of EPO and other drugs
through an RaD limited partner
ship. And it is counting on mar
keting deals with large drug
compunies o help it push ero
into the pharmacy. In 1985 the
company gave Johnson & John-
son the right to market £PO for
general anemia in the U.S. and
for all uses in Europe. A year
earlier, Amgen formed a joint
venture, capitalized at $24 mil-
lion, with Japun's Kirin Brewery
Co. Under that agreement, Kirin
gained the right to manufacture
and market £PO in Japan.
oTen sAasxETS. But Amgen has

AIDS victims being treated with a new
drug called AZT. EPO may even help sur
gery patients avoid risky transfusions
by building up their blood supplies be-
forehand. Stuart Weisbrod, an analyst
with Prudential-Bache Securities Inc.,
predicts that “£P0 will be the second

blockbuster product using i
' ~inyes after tissue plasminogen
»x,” a drug produced by Genen-

research partnerships with major drug-
makers and from interest income, not
products. Now its research seems ready
to pay off. And analysts are ranking it
with industry stars Genentech and Cetus
Corp. “Amgen is clearly emerging from
the pack of second-tier biotech comps-
nies,” says Peter F. Drake, an analyst at
Kidder, Peabody & Co. in New York.
The Food & Drug Administration

avoided one pitfall common to biotech
companies: trading potential profits and
technology for cash to develop promis-
ing drugs. The compuny figures it will
reap at least 25% of JaJ's pretax profits
on EPO, instead of the 10% that is typical
in such deals. In addition, it will retain
the right to manufacture and sell the
drug o dialysis patients in the U.S.—s
mansgeable market for & small compa-
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zy. Amgen, says James D. McCamant,

editor of the Medical Technology Stock
Letter, “is a pioneer in making attrac-
tive deals with big companies.”

The company is already gearing up
for its market debut by building a 315
million, 20,000-8q.-ft.' manufacturing fa-
cility for EPO near its headquarters. And,
George B. Rathmani, Amgen's chief ex-
ecutive officer, suys he hopes to have a;
40-person sales and murketing statf by
early 1989.

Rathmann, an amiable 59-year-old who
was vice-president for research and de-
velopment at Abbott Luborutories’ diag-
nostics division before he came to Am-
gen in 1980, does not have all his egys in
one basket. Along with EPY, the compa-
ny has a variety of other drugs in vurn-
ous stayes of clinical testing, including a
vaccine against hepatitis-B and three
products that stimulate the body's dis-
ease-fighting system—interleukin 2 (IL-
2) and two kinds of interferon. “No one
product is goud enough to build a com-
pany around,” he says.
corma witw camcer. None of these
drugs, however, hus the lead time or
patent position thut EPV has. IL-2 is a
case in point. Last August, Amgen
asked the courts to determine whether
its [L-2 products infringed the four pat-
ents that Cetus holds on genespliced
versions of the substance. Cetus prompt-
ly countersued, claiming infringement.
The cuse is pending.

Amgen, however, hus already set its
sights on annther new drug that may
dominate its tield. In 1985, Amygen be-
cume the first compuny to engineer ge-
netically a substance called granulocyte
colony-stimuluting factor (G(SH. [t be-
longs to a family of substances that in-
duce cells in the bone marrow w pro-
duce disease-fighting white blood culls.
Rescurchers hope it will prove helpful in
fighting bacteriul infections or certain
types of cuncer, such us leukemia. It
may also help cuncer putients cope with
the ravaging cifects of rudintion and
¢ 2
Already, G(SF is being tested on can-
cer putients undergoing chemotherupy
at Memorial Sloan-Kettering Cancer
Center in New York City. And it could
win FUA approval by 1980. Analysts say
it could command an annual U.S. mar
ket of $200 million by 1942

So Rathmunn will soon have to prove
thut he cun turn a research operation
into a manufacturing compuny. If he
. pulls it off, his tiny company could be
sitting on billion-dollur markets in just a
few years. That would be ¢nough to sat-
isly the largest drugmaker, let alone a
biotech upstart thut is charging into the
big leugues.

By Julie Flynn in Thousand Ouk_‘z
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Breaking

Out of the
Biotech
RBack

- With approval

“expected for EPQ, its

kidney drug, Amgen 1s
ready to become a major
drug company.

By LAWRENCE M. FISHER

THOUSAND OAKS, Calif.

HEN kidney dialysis patients taking part

Wm the clinical trials of Amgen Inc.’s eryth-

ropoietin talk about the drug’s impact on

their lives, they tend to use words like ‘‘wonderful”’

and ‘‘dramatic,”’ with all the restraint of a carnival
barker hawking snake oil.

But erythropoietin, or EPO, is no hoax. Kidney
specialists say the genetically engineered product
successfully alleviates the chronic anemia that
saps late-stage kidney disease sufferers of their
energy. Amgen’s EPO has been approved for sale
in Switzerland and France and is expected to
receive United States Food and Drug Administra-
tion approval by the end of this year.

When that happens, Amgen will become the
second biotechnology company (Genentech Inc.
was the first) to make the transition from a
research and development organization to an inte-
grated pharmaceuticals company. Many analysts
now view Amgen — with six other drugs in clinical
trials, partners like Johnson & Johnson and Abbott
Laboratories and a war chest of cash — as the
leading biotech company after Genentech, ahead
of such concerns as the Cetus Corporation and the
Chiron Corporation.

But this is the biotech business, where every-
thing is even more complicated than it seems.
Genentech has seen its stock price drop sharply
since its first drug, Activase, was approved for
marketing, in part because sales have been less
than expected. And biotech companies often spend
as much time in court contesting patents as they do
in the lab perfecting gene-splicing techniques.

For more than a year, Amgen has been locked in
bitter patent-infringement litigation over EPO
with Genetics Institute Inc. of Cambridge, Mass.,
and Genetics’ manufacturing partner, Chugai
Pharmaceuticals of Tokyo. A promising follow-up
drug, Granulocyte Colony Stimulating Factor, G-
CSF, which could come to market about two years
after EPO, may also lead to a patent dispute with
Chugai.

rtholome
George B. Rathmann, Amgen’s chairman, in a lab where Epogen is made.

The New York Times/Ba

Even so, the mood at Amgen’s headquarters
northwest of Los Angeles is almost relentlessly
upbeat these days. In an industry where press
releases have seemed to substitute for products,
Amgen has always been conspicuously quiet, let-
ting articles in medical journals chronicle its ac-
complishments. Now the company is letting a bit of
the testimonial into its language.

‘A concern of ours from the earliest day is that
we have been trying to make a dream happen, and
a dream that doesn’'t come true is called hype,”
said George B. Rathmann, Amgen’s chairman,
president and chief executive officer. But now,
when anemic kidney disease patients are ‘‘brought
back to normal life, when they all are corrected by
the use of EPO, you know you’ve got a miracle,”” he
said.

From the outset, Amgen differed from many of
its rivals. It settled in southern California, while
many biotech companies are based near San Fran-
cisco, because Winston Salzer, one of the founding
scientists, insisted on being within driving distance
of the University at California at Los Angeles,
where he is a professor of microbiology. And in an
industry that typically runs on red ink, Amgen has
reported a profit in its last three fiscal years.

To be sure, the earnings are small — derived
mostly from research and development contracts,
and the proceeds from a limited partnership. But
they represent more than accounting finesse, said
Lowell Sears, Amgen'’s treasurer. ‘“‘We felt it was a
management discipline to maintain that profitabil-

ity,” he said, adding that Amgen has achieved it
profitability in part by running lean: ‘“‘By any typ
of statistical measure — products, revenues, ma
ket capitalization — we have the fewest number «
people” of any biotech company.

Amgen owes its lean corporate culture to M
Rathman. The venture capitalists and scientis!
who founded Amgen in 1980 sought someone wit
experience as both a manager and a scientist. M
Rathmann, a physical chemist who was then vic
president for research and development at Abbo
Laboratories, was Amgen'’s first employee.

‘‘He’s one of the few scientists who also turne
out to be a good businessman,”’ said David Webbe
editor of Biotech Investor. ‘““He has a combinatio
of abilities some of the professional manage:
brought in to run other biotech eompanies don
have.”

poietin is a hormone that circulates in tt
bloodstream to the bone marrow, where
stimulates immature stem cells to grow, multip
and mature into red blood cells. Patients wi
kidney disease often have an impaired ability
make EPO and in turn to make red blood cell
leading to a condition of chronic anemia. Patien
with chronic anemia lack the energy to lead
normal active life.
Through recombinant DNA technology, Amge
is able to produce in mammalian cells a very pu
EPO that closely resembles the hormone product

NORMALLY produced in the kidney, erythr



in human kidneys. Patients who receive EPO say
their energy returns, their skin color loses its
pallor and they na longer feel cold all the time.

‘“As soon as it started working I had so much
energy I didn’t know what to do with it,”’ said
Barbara Karlin, a 45-year-old Los Angeles writer
and reviewer of children’s books.

There have been few side-effects from EPO.
Some patients taking EPO have developed high
blood pressure, and some experienced seizures.
But there have been no cases of patients develop-
ing antibodies to the drug, an indication that it very
closely mimics the natural substance.

Among kidney specialists, known as nephrolo-
gists, ‘‘the vast majority just can’t wait for this to
come out,” said Allen R. Nissenson, a professor of
medicine and director of the dialysis program at

the University of California at Los Angeles.
“We've been waiting for it for years.”

That wait will probably end soon. Johnson &
Johnson’s Ortho Pharmaceuticals subsidiary is
introducing EPO in Europe under license from
Amgen, with approvals from Switzerland, France
and the new pan-European regulatory body al-
ready in hand. Analysts expect F.D.A. approval by
the end of the year, or by mid-1989 at the latest.

anemia in dialysis patients, for which the Bio-

tech Investor estimates the total United States
market to be between $150 million and $200 million
annually. Treatment of other anemias is likely to
follow once the drug's safety record is established,
although Johnson & Johnson will realize the most
of the revenues from these applications, as well as
from European dialysis-related EPO sales, with
Amgen receiving a 10 percent royalty. Some ana-
lysts say the ultimate market for the drug could
reach $1 billion a year, with Amgen receiving as
much as half of that.

But this sunny forecast is clouded by several
concerns: First and foremost are the competing
patent claims by Genetics Institute, which, if suc-
cessful, could limit Amgen’s EPO revenues. There
is also some question whether Medicare will reim-
burse the $6,000 or more annual cost of EPO for
dialysis patients. And some analysts, citing the
disappointing level of use for Activase, Genen-
tech’s recombinant blood clot-dissolving drug, wor-
ry that nephrologists may be slow to adopt EPO.

The patent issue is especially cloudy because
Genetics Institute, to the surprise of most biotech
experts, actually received a patent for EPO in
June 1987. But Genetics Institute’s patent only
covered the pure EPO itself, not the means of
producing it. In October 1987, Amgen was granted
a patent for its recombinant process, which is the
only commercially viable means of making EPO.
It immediately filed suit for patent infringement
against Genetics Institute and Chugai. A counter-
suit followed.

Since one patent was not useful without the
other, analysts predicted that the companies would
reach a cross-licensing agreement; Genetics Insti-
tute and Chugai have indicated that they would
favor one. But Amgen has been adamant that it
will ultimately prove the Genetics Institute patent
invalid, establish exclusive rights to recombinant
EPO and receive damages.

“‘Because we were first with the cloning of the
gene, and expeditiously filed our patent applica-
tion, we feel that the system is supposed to give us
exclusive rights,”” said Robert D. Weist, Amgen’s
senior vice president and general counsel. ‘‘We feel
our position is strong enough that we shouldn’t give
away half,”” he said.

In addition to pursuing its case in the courts,
Amgen has asked the International Trade Com-
misssion to block Chugai from importing EPO,
which the Japanese company is currently doing for
its own clinical trials in the United States.

INlTlAL approval will be for treatment of severe

Bruce Eisen, Genetics Institute’s vice president
and chief patent counsel, said the company be-
lieves its patent will ultimately prevail. While a
settlement is still in both companies’ best interests,
he said, Genetics Institute’s terms have gone up
since a Federal District Court judge ruled in
February that Amgen’s EPO infringes Genetics
Institute’s patent. ““We believe the tide is in our
favor,” he said.
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All dollar amounts in thousands, except per share
data.

Three months ended
June 30 1988 1987
Revenues $19,447 $12,581
NetIncome 305 494
Earnings per share $.02 $.03
Year ended
March 31 1988 1987
Revenues $53,325 $34,722
Netincome 1,725 1,137
Earnings per share $.10 $.08
Total assets, March 31,1988 ................c.c....... $192,835
Current assets ................... 118,961
CURSNTRBDINNBE -3 3100 i bt basenss s aon 12,788
Long-lommadent oot s suiniashibing 16,503
Book value per share,

March BI 1R8BS S Sael, v iadsimassessves $9.80
Stock price, Sept. 8, 1988

NASDAQUEIOBE &t bt iiiemvicosiieibsvoglssnelonsenese 31V
Stock price, 52-week range ...............c.ccceveennes 37v2-16
Employees, Sept.8,1988 ............ccovvrcciirerieninnee 420
Headquarters .............cooc..... Thousands Oaks, Calif.

There is some skepticism in the industry about
Amgen’s all-or-nothing approach. “If Amgen is
unable to block imports by Chugai, it is really in a
much more vulnerable situation than most people
think,” said Mr. Webber of Biotech Investor.

Pricing remains another big unknown. In Swit-
zerland, where Johnson & Johnson set the price,
the annual cost of EPO, based on about 150 treat-
ments, came in at between $7,500 and $9,000. In the
United States, where Amgen is still in talks with
the Health Care Financing Administration, the
price is expected to be considerably lower. Kidney
dialysis is already the single costliest health care
program provided by Medicare, which spent $2.3
billion in 1986 on the nation’s 91,000 patients.

RIVALS UNITE TO FIGHT CRIME

Amgen officials decline to talk about pricing, bt
Mr. Rathmann said he is confident that Medicar
will support EPO. ““Dialysis was intended to reh:
bilitate people and they haven't been; they've jus
survived,” he said. ‘“Now we have a product th:
will rehabilitate them.”

NOTHER question for Amgen will be the e:
tent to which doctors embrace EPO. *‘Nepl

rologists do seem unusually united, but
have run into quite a few who really have r
experience with EPO at all,”” said Viren Mehta, a
analyst with S.G. Warburg and Company.

Spreading the word about EPO will be up !
Amgen’s sales and marketing staff, which is on!
now being assembled. Openly adopting a Genel
tech strategy, Amgen is tapping established pr
fessionals from large drug companies. It hire
Paul Dawson to run the operation, which will hay
about 50 employees by the time EPO is approve
Mr. Dawson was vice president for sales ar
marketing at G.D. Searle & Company and had he
a similar position at Merck & Company.

Kathleen M. Wiltsey, Amgen’s marketing ma
ager, said most nephrologists know about EP(
the challenge now is to attach Amgen’s name to tt
drug, and in recent literature the company alwa:
refers to it by the proprietary name Epogen. St
said that the effort is simplified because both EP
and G-CSF, the next drug in Amgen'’s future, ha
one specific function: to modify blood chemistr
Other biotech drugs, like the interferons and inte
leukins, have a broad range of possible uses ai
side effects.

Despite all the attention now focused on EP
Amgen anticipates that its second drug, G-CS
will actually provide greater long-term revenuc
Amgen has moved G-CSF rapidly through develo
ment and clinical trials, and expects FDA approv
by 1990. Its primary competitor is likely to aga
be Chugai, although Chugai has so far only cc
ducted clinical trials in Japan. Both compani
have filed for patents on G-CSF, but none has y
been issued. With no patent, there is no dispute, b
with a $500 million projected market for G-CSF |
the mid-1990’s, ‘‘it is reasonable to expect the
could be a conflict,”” Mr. Weist said.

to market, Amgen's only real competition
has been Genetics Institute and Genetics’
manufacturing partner, Chugai Pharmaceuti-
cals. The three companies are locked in
a tangled patent infringement litigation with
suits piled upon countersuits.

But when a letter signed only “‘Pimpernel”
arrived at Genetics’ Cambridge, Mass., of-
fices in June, containing secret Amgen infor-
mation and promising more in return for
$150,000, or 10,000 shares of stock, Genet-
ics immediately turned the letter over to Am-
gen. Genetics also supplied F.B.l. agents
with a company letterhead used to respond
to the letter, setting up what became the first
biotech “'sting"’ operation.

The undercover agents took a quick
course in biotech talk from Amgen’s chief ex-
ecutive, George Rathmann, so they could act
as officials of Genetics Institute with some
credibility. Still, they had trouble pronouncing
erythropoietin (a-RITH-ro-PO-etin), and
avoided using the term during negotiations
with the mysterious Pimpernel.

Their seven-week investigation culminated
on Aug. 11, when they arrested John Ste-

lN the race to bring erythropoietin, or EPO,

phen Wilson at a Ventura County restaurant.
Mr. Wilson, a 33-year-old researcher who
had left Amgen voluntarily in July, was
charged with one count of interstate trans-
portation of stolen property, and if convicted
could be sentenced to as much as 10 years in
prison and fined up to $250,000. He pleaded
not guilty.

Amgen said the briefcase the F.B.I. recov-
ered contained more than 500 pages of pho-
tocopied documents, a virtual blueprint of the
company's process for producing EPO.

The company estimated the documents’ val-
ue at about $50 million.

The documents would probably have been
of little value to Genetics Institute. According
to Amgen'’s patent infringement suit, Genet-
ics and Chugai are already producing
EPO by the same recombinant method Am-
gen uses.

But the same cannot be said for other po-
tential competitors who might have been of-
fered the secret information. *'If the material
had fallen into the hands of someone
not advanced in the art, it could have been of
substantial value to them,"" said Lowell
Sears, Amgen's treasurer. ]
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THE CEO 1000 ~

AMERICAN TELEPHONE & TELEGRAPH

AMES DEPARTMENT STORES

James E. Olson

Herbert Gilman

New York, N. Y. (212) 605-5500

Roacky Hill, Conn. (203) 563-8500

Sales: $34.1 bil. Profits: $298 mil,

Salss: $1.8 bil. Profits: $27 mil.

Market value: $35.38 bil.

Market value: 3700 mil.

» Born 12/08/26, Devils Lake, N, D). Bs¢, U.
“of N, D. 1850. Career path—operations, marketing, administra-
tion; tenure-43 years, CEO 1 year. Compensation: 1986 salary &
bonus, $1,108,000; ownership, 24,000 shares®. » Started as a
manhole digger and splicer’s helper, Post-divestiture drive to
cut costs just starting to pay off. That and invineible long-dis-
tance business helped improve earnings in first two quarters.
Biggest challenge: reversing 1986's $1.5 billion hit in comput-
ers, office-phone switches, electronic components,

» Born 12/26/24, Hartford, Conn.; kg,
Conn. 1949; Yale, Career path-merchandising; tenure-28 y
C£07 years. Compensation: 1986 salary & bonus, $597,000;
ership, 342,000 shares. » Stepped aside November, 1958
cause of illnes. Back briefly-and fully recovered, But now
ing top job to Peter Hollis, current c00. Built & major for
discounting by turning around ailing retailers. Expanded

14 more states, snatched G. C. Murphy Co. from raider Irw
Jacobs in 1985. But now dogged by big merchandising loss:

AMERICAN WATER WORKS

PIER

AMETEK

James V. LaFrankie

John H: Lux

Voorhees, N, J. (609) 547-3211

Paoli, Pa, (215) 647-2121

Sales: $466 mil. Profits: $55 mil.

Sales: $568 mil. Profits: $37 mil.

Market value: $602 mil.

Market value: $786 mil.

P Born 3/26/27, Elizabeth, Pa.; BS (business

management), Georgetown 1964, Career path-operations; ten-
ure-39 years, ck0 b years, Compensation: 1986 salary & bonus,
$260,000; ownership, 5,000 shares®. » Heads largest, fastest-

growing water ntility in U, S, Stock has gprinted from 3 to 17 in
8ix years, thanks mainly to heavy reinvestment of earnings,
strong customer service. Knows business inside out-and is said
to know hundreds of employees by name. Has his hands in ev-
erything, and admirers say he could motivate a brick wall.

» Born 2/03/18, Logansport, Ind.; Bs,
due 1939; PhD (chem. eng.), Purdue 1842. Career path-engir
ing; tenure-20 years, CEQ 20 years. Compensation: 1986 =:
& bonus, $548,000; ownership, 72,000 shares. » Moved div
fied technology company from mechanics to solid-state
tronics, chemical engineering. Company visionary committs
U.S. manufacturing, automation, prods managers to
rigks. Leaves day-to-day to President Robert Noland. Now ¢
bling on very-high-speed computers for oil exploration,

AMERITECH

William L. Weisg

Chicago, Ill. (312) 750-5000

Sales: $9.4 bil. Profits: $1.1 bil.

Market value: $13.20 bil.

» Born 65/21/29, Big Run, Pa.; BS (indust.
eng.), - Penn. State 1951. Career path—operations; tenure-5
years, CEO 5 years. Compensation: 1986 salsry & bonus,
$930,000; ownership, 2,000 shares. » Runs Baby Bell that
sarves Midwest. Sees telecommunications, computer-informa-
tion converging fast. Hopes someday to integrate communica-

 tions, hardware, software~if he can persuade federal courts to

go along. Recent prohibitions on expansion into information
services mean he’ll have to keep preaching.

e

AMFAC
Ronald R, Sloan

San Francisco, Calif. (4313) 772-3400
Sales: $2.0 bil. Loss: $15 mil.
Market value: §534 mil. |

» Born 9/29/34, Eugene, Ore,; BS, Ore. &
1959. Career path-administration, operations, engineering; -
ure-26 years, CEO 1 year. Compensation: 1986 salary & bor
$325,000; ownership, 5,000 shares. » He's said nloha to sev:
unprofitable holdings, including discount clothier and che:
But Amfac, one of Hawaii's legendary Big Five, is still a g
bag, with some 50,000 acres of land, lots of resorts, and var:
industrial divisions. The job ahead is rough. But away f:
work he relaxes by tending his large flower garden.

AMERITRUST

Jerry V. Jarrett

Cleveland, Ohio (216) 687-5000

Sales: $828 mil. Profits: $88 mil.

Market value: $916 mil,

AMGEN
George Blatz Rathmann

Thousand Oaks, Calif. (805) 499-5725
Sales: $30 mil. Profits: §1 mil.
Market value: $531 mil.

» Born 10/31/31, Abilene, Tex.: BRA, U. of
Okla. 1957; MBA, Harvard 1063, Career path-banking: tenure=13
years, CEO 4 years. Compensation: 1986 salary & bonus,
$636,000; ownership, 6,000 shares. » AmeriTrust reigned as the

- leading Ohio bank, but management saw the competition pass it

by in the 1970s. Trying to expand company's turf and services,

. but foray into Denver banking ill-timed. Profits are up, but two
- local businessmen attempted takeover and were bought out ata

» Born 12/25/27, Milwaukee, Wis.;

Northwestern 1948; phD, Princeton 1952, Career path-enginc
ing/technical; tenure=7 years, CEO 7 years. Compensation: 1¢
salary & bonug, 3346,000; ownership, 54¢,000 shares. b An a:
able bear of a man, he’s steered clear of biotech's pitfall: trad;
potential profits, technology for cash to develop promis:
drugs. After five loss years, company has turned a profit, nc
leads the biotech pack with six drugs in clinica) trials. Will

premium, He ig building defenses against others.

company be biotech's next superstar?
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| AMBRITRUST #0005t ol
Jerry V. Jarrett a2 R
F Cleveland, Ohio 816-687-5000 " i
\ Sales: $934 mil. Loss: $10mdl. -~ %%
:}Ma.rketvalue:t&ﬂ mil 0 qhydl

- THE CORPORATE ELIiE::

AMES DEPARTMENT STORES

Peter B. Ho'uh;";@!gm i

Rocky Hill) Conn. 203-568-8234

Sales: $5.0 bil, Profits: §38 mil,

Market value: $698 mil.

e i “» Born 10/81/81, Abilene, Tex.; BA (business”
‘admin.), U: of Okla., 1956; MBA, Harvard, 1983. Career path—ﬂ-‘}{
‘riance/atcounting; tenure-16 years, CEO § years. Compensation: [
1987 salary & bonus, $400,000; ownership, 18,000 direct, 14,000 in-i’
. direct shares. P Selling 87% stake in Denver bank company, end-!
ing three-year hearthreak that lost more than $50 million. Closed
offices in Dallas, Tampa, Chicago, and cut corporate staff by
18%: In 1987 bought, back 9.6% stake from Cleveland’s Alfred’]
Lerner(Will repurchase up to 2 million shares, issued poison pill. /4

» Born 4/9/43, Newton, Mass.; BS (market-
ing), U. of Vt., 1985. Career path-merchandising/marketing; ten-
ure-3 years, CEO 1 year, Compensation: 1887 salary & bonus,
$594,000; ownership, 22,000 shares,! b Career discounter took
reins of family-dominated, low-end retailer in 1987 just as it was
socked with weak sales, shoplifting losses, and falling profits. Di-
versifying into craft shops, office-supply discounting. Turn-
around taking shapa as he plunges Into an even bigger challenge:
The $800 million purchase of troubled Zayre discount stores.

eering/technical; tenure-23 years, CEO 19 years. Compensation:
1987 salary & honus, $600,000; ownership, 111,000 shares, » This
diversified technology company has startup problems in comput-
ers plus spiraling materials costs. That has resulted in flat profits
and a disappointing stock price. So he'll apin off & bateh of high-
risk, high-tech divisions into Ketema (spell it hackward), leaving

AMETEK 'tiA_,_l,,fAQ R
g W7 Py

John H. Lux - Richard i e

Paoli, Pa. 915-647-2121  Safl Fra Jalif. 416-772-3506

Sales: $620 mil. Profits: $41 mil. 'Sales: $8.8 Wbl Brofits: $15 mil.

Market value: 8621 mil, ' Mayket, valug: $761 mil,

» Born 2/3/18, Logansport, Ind.; BS (chem. "» Born 5/4/81 7 Blue Hill, Nebr.; LLB, U. of
eng.), 1939; PhD (chem. eng.), 1942, Purdue. Career path—engin- Colo. Law, 1958; JD, Georgetqwal Ls w1958, Career path-legal;

tenure—4 years, CEQ 10 months; Compensation: 1987 salary & bo-
nus, $257,000; ownership, 2,000 shares.” b He was put in lagt De-
cember to make senge 0 t.himHayﬂhn Big Five company’s grab-
bag of businesses. :Instead, he; put/his company into play by
launching an LBO. After the dunz cleared, the winner and soon-to-
be-owner was JMB, the big Chicago real-astate syndicator and de-
veloper, He may stay on for 8 while.if!, - ‘

s “cleaner” company that Wall Street might like better.

:
AMQEN 77" :

« George Blatx Rathmann v g T
7W0usand(kua,Ca”ﬁga&&$¢6nwgmﬁﬁ}
Sales: $44 mil. Profits: $2 mil. T

Market value: $514 mil,

AMOCO 1"

Richard M. Morrow

Chicago, IIL §18-856-6111

Sales: $20.2 bil, Profits: §1.4 bil.

Market value: §19.42 bil.

» Born 2/21/26, Wheeling, W. Va.; BS (min-

» Born 12/25/27, Milwaukee, Wis.; BS (physi-
cal chem.), Northwestarn, 1848; PhD (physical chem.), Princeton,
1952 Career path-engineering/technical; tenure-8 years, CEO 8
years, Compensation: 1987 salary & bonus, $398,000; ownership, 7
385,000 ghares. » Amiable researcher who is ushering his compa-
ny into the biotech big time at last. An expert in shepherding
drugs smoothly through the FDA approval maze-his new anemia
drug is likely to make it to market without a hitch. Another for-
mula still down the pike may rack up $200 million a year by 1992.

ing & petro. eng.), Ohio State, 1948, Career path-engineering/
technical, production/manufacturing; tenure-41 years, CEO §
years, Compensation: 1987 salary & bonus, $1,000,000; owner-
ship, 43,000 shares. » Oil explorer and Amoco lifer might seem an
unlikely man to break with thig conservative outfit's traditions.
But his 84.2 billion deal for Dome Petroleum fs a bet that natural
gas will be key to the company's future. Buy makes Amoco
North American the leader in gas reserves and production.

AMP

Walter F. Raab

Harrigburg, Pa. 717-564-0100
Sales: $2.8 bil. Profits: $250 mil,
Market value: $4.57 bil.

AMR EHE TR

Robert L. Crandall

Fort Worth, Tex, 817-963-1284

Sales: $7.8 bil. Profits: §198 mil,

Market value: $3.64 bil.

» Born 11/25/24, Philadelphia, Pa.; BS
(econ.), Wharton, 1945, Career path-finance/accounting; ten-
ure-38 years, CRO 6 years. Compensation: 1987 salary & bonus,
8541,000; ownership, 40,000 shares. P Stabilizing returns at
world's leading electronic connector maker, Technology slid in
mid-80's and earnings bumped around. Closed dozens of plants,
consolidated into larger, newer ones. Acquired Matrix Science
Corp., maker of aerospace/military connectors, for 8110 million.

Spending all-time high of $225 million on technology this year.

» Born 12/6/86, Westerly, R.1.; BS (busi-
ness), U. of R. [., 1987; MBA, Wharton, 1960, Career path-mer-
chandising/marketing, finance/accounting; tenure-16 years,
CEO 4 years, Compensation: 1887 salary & bonus, $954,000; own-
ership, 46,000 shares. P Flying high as head of American Air-
lines' holding company. Pioneered frequent-flyer programs and
sophisticated digcounting plans, which have hurt industry up-
starts. To stay ahead, he must keep American lean and mean,
Jogs five miles-and smokes two packs of cigarettes—every day.
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Research, Commercialization,
and the Future
GEORGE B. RATHMANN

In e past, wmuch about biotechnology was overstated. There
was subatantial disagreetent about what biotechnology promisad.
‘I'here was not much question of the conviction that biotechnology
would have enormous impact on society. Different surveys pro-
jected a range of sales as a result of the applications of this
technology. Some projected $64 billion in sales by the year 2000; :
others claimed $3 billion, 89 billion, 810 billion, or $13 billion. '

‘There was also significant variability in the projected timing of
appearance and size of markets. For example, in the cnergy ared,
it was believed that an impact would not occur until well into the 8

R

twenty-first century. No milestones have been met in the last few ;
years. Although biotechnology may have animpacton dependency £,
upon fossil fucls, the impact is off in the future. 77

The promisc surrounding chemical products was broad and
included industrial enzymes, fibers and plastics, specialty chemi- 08

cals. animal husbandry chemicals, food processing agents, albumen
and enzymes and blood expanders, and so on. Many of these
chemicals are no longer of high priority, and others have displaced
' some of the carly candidatcs. What of this promise was delivered?

In January 1980, there was the announcement of the tour de
force that led to the cloning of interferon. In 1980, monoclonal
antibodies, a product of advanced biotechnology, represented less

R

NGy Ry

2

; s . Lo
than 2 percent of the diagnostic products being produced at that s Faci
i aci:
diagnostic business, providing better, more specific, more sensi- 43 prast
b prob

|

k‘ time. Today, monoclonal antibodies arc 2 dominant factor in the
’l : tive, diagnostic ability.

| | The use of DNA moleculcs as hybridization probes has defined
i a2 new sensitivity range—the attamolar range—which provides
" detection of molecules at the concentration of 1 in 10-% molar.
g - This makes possible the detection of the equivalent of 2 cube of

sugar in a lake several square miles in area. It also has a great

|
\\, t potential for monitoring the environment and detecting ecological
’ : changes.
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GEORGE B. RATHMANN

Biotechnology’s elucidation of oncogenes has provided impor-
tant insights into the process involved in the development of
cancer and the potential for new quantitative diagnostics. In animal
health care, agents for the prophylaxis of a number of serious
diseases are already being sold. For example, interferon could
affect shipping fever, a discase which takes a heavy toll when
cattle are moved around. Milk production is now safely improved
by products not yet on the market, through the use of bovine

rowth hormone.

Finally, there arc vaccines in development for major viral
discases. Somie of these would offer safety advantages over classic
vaccines because live viruses would not be introduced into the
food chain; rather, protection is provided by developing antibodies
to viral peptides.

There has been progress in introducing new genes into plants
and controlling their expression. For cxample, soybean plants
have been innoculated with a genctically altered rhizobium,
resulting in greatly increased efficiency of nitrogen fixation. The
plant’s nced for fertilizer is reduced, with an ecological benefit
that could expand food production.

Finally, magic bullets, which carry toxins and other chemical
agents dircetly 1o specific sites of discase, are already in human
clinical trials. An example is the genctic enginecring of erythro-
poictin. Erythropoictin was first defined in 1905, yet it took
advanced biotechnology to produce it. Erythropoietin causes the

production of red blood cells in 2 mouse to increase () percent in
about two weeks. By analogy, in man, on¢ milligram of human
erythropoietin would be the equivalent of providing a patient
with two units of blood for transfusion. It would be perfectly
matched blood. without the introduction of any foreign proteins
or the risk of infection. This very exciting opportunity is made
possible entirely through genetic engincering.

Are there practical problems in implementing biotechnology? Can
sufticient quantities of these materials be made? With gamma
interferon, 225,000 doses of the drug can be made in one production
run by using a 300-liter fermenter. That suggests a production
feasibility that perhaps many people have not realized is now at
hand. Although the purification process is tedious, ic is relatively
straightforward. It is possible to produce the mentioned phar-
maceuticals in the gquantitics necessary to nieet world demand. 1
believe there is clear cvidence on the scientific side that the promise

of biotechnology has been met.
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IHE FUTURE

What is forecast for the 1985 to 1990 period? As before, therc
are different estimates. There is the high probability that biotech-
nology will have an impact on cardiovascular disease, renal
carcinomas. anemias, hemophilias, and viral diseases.

Commercially, there is a very interesting phenomenon. Many
relationships have developed between Japanese companics and
non-japanesc biotechnology firms. This is recognition that the
United States not only has produced and met the goals of the
promise of biotechnology, but has been acknowledged as the
world leader.

This U.S. lead, in my opinion, is result of the support of
biological research by the National Institutes of Health. Between
1978 and 1983, the NIH awarded a total of 4,700 grants. Prior to
this period. the U.S. government laid the foundation for this
science; government grants for biomedical research attracted
people of quality to work in this field and enabled the manpower
pool to develop effectively. This is one of the most significant
contributions to the current U.S. lead.

Another contribution is the National Institutes of Hcalth Re-
combinant DNA Advisory Committee (RAC). The RAC devel-
oped and administered the guidelines of the National Institutes of
Health for conducting research with recombinant DNA in an
enlightened and conscientious way. Other contributions are the
venture capital system, which generated billions of dollars, and a
strong. cffective partnership between academic, industrial, and
governient scientists and administration. In addition, socicty has
been the bencticiary of a highly motivated, brilliant group of
scientists who at present are mostly in the United States.

Biotechnology research is continuing, with or withouta Jeadership
position by the United States. What are the critical factors necessary
to maintain this leadership and to move ahcad? Although I do not
think there is any way to quantify it, it would appear that the
Japanese commitment far exceeds anything going on in the United
Seates. Yet the U.S. commitment is certainly a very big com-
mitment. For example, in 1983, Painc-Webber estimates R&D
cxpenditures in the United States of the biotechnology industry
as 2 whole, of about $§236 million. They further estimate a market
capitalization of about $1.6 billion. In fact the total expenditure
in this country for biotechnology in just the pharmaceutical
industry accounts for 10 percent of R&D.
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GEORGE B. RATHMANN

What is needed to maintain momentum in a ficld? One needs
financing, talent, and opportunity. It appears that the talent, the
opportunity, and the finances are present in the Unired States.
How can the odds of maintaining U.S. leadership be increased?
Scveral options arc evident. Support research and support devel-
opmient. [tis not clear whether development should be government
supported or left up to private capital, as it has been in the past.
Develop R&D tax incentives. Tax breaks should be sustained or
appropriately expanded. These options are targeted to support
and stimulate the biotechnology industry.

Other courses of action would reduce the barricrs that the
biotechnology industry perceives to exist and that introduce
additional rime and cost into the process of doing business. For
example, evaluate the patent process. When patent issues remain
in doubrt, it is hard to make the commitments to move products
into the marketplace. Export barricrs should be reduced. There
are products that apply overseas very eftectively, but at the present
time there are major barriers to exporting such products. As a
result, biotechnology firms are induced to work with overseas
partners so that they can manufacture the materials and are not
forced to export from this country. Finally, there should be an
expeditious regulatory process. There is always the implication
and possibility that industry wants to shortcut safety considera-
tions. But nobody wants to shortcut safety considerations; it is a
very poor strategy for the long term. :

Other options are not typical of the way the United States has
operated in the past, for example, the use of national targets.
Most members of the Industrial Biotechnology Association would
not fecl it was uscful to have a national goal. On this point, |
think there is uniform agreement.

“The United States could maintain leadership in biotechnology,
but, should it? To answer that question one asks, what are the
best alternatives to biotechnology for confronting the world’s
problems in disease, nutrition, congenital defects, environment,
aging, energy, and others? Most people have not come up with
very good alternatives to biotechnology. Biotechnology could
still slow down in the hopes that other alternatives present
themselves. However, I think society would have to address how
to deal with those individuals whosc only hope today is the
potential impact of biotechnology on their specific problems.

The United States can develop a process to move ahead safely
and rapidly, simply by maintaining the momentum of the past
and not introducing new constraints that could have a negative




THE FUTURE

impact. Such a process would have the full support of all the
participants in the biotechnology industry. It would be a great
step toward proving the reality of the futuristic promises of

biotechnology.

Comments by Jack Doyle

THERE ARE some very significant choices to make regarding the
potential of biotechnology in agriculture. First, there is 2 major
opportunity to reduce the use of chemical pesticides in the
environment. There have been promises of genes being engineered
into crops to make them insect and discase resistant. There have
also been promises of manmade “good bugs” fighting bad bugs
such as Monsanto’s new microbial pesticide. If these products can
be brought to market safely, they will help reduce the load of
toxic chemicals in the environment. And today, especially in the
shadow of the recent disaster in Bhopal, such promises nced to
be considered with a new fervor. Bhopal exemplifies the extensive
nature of the chemical system, from factory production on the
one hand and worker exposures, to the application of the products
in the ficld and broader public exposures on the other.

Although there is a dramatic opportunity to apply some of the
new genctic technologics in a constructive way to teduce pesticide
toxicity in the environment, [ urge extreme caution with biotech-
nology in the microbial realm. It is very, very important for the
Environmental Protection Agency and other agencies to have a
predictive ecology in place before genetically engineered microbial
products arc released into the environment. Itis also very important
that a neutral, public-sector science capability be in hand as the
new era of commercial biotechnology is entered.

The public sector must play a leadership role in evaluating and
pointing the way toward constructive products in biotechnology.
There has already been a massive movement of scientific talent
from the public sector to the commercial sphere in the ficld of
moleculac biology. Traditionally, society has relied on the uni-
versity to produce a ncutral base of evaluation for new products,
and that neutrality is no less important now.

With those two caveats in mind—the need to procced with
caution in the microbial realm and the importance of public scctor
science—Ilet us explore how biotechnology can help reduce and
eliminate the pesticide system that we have lived with now for
forty years, As already mentioned, one possibility is to develop
crops that have been genetically engincered for disease and insect
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GEORGE B. RATHMANN

resiscance. Society can look forward to the use of such crops
because they will reduce the need for pesticides and will help
lower the farmer's cost of production.

Another area of promise is viral insecticides. These viruses are
biodegradable. They can be used in small quantities, have a long
shelf life. and can be used with existing pesticide equipment. Yet
to date there has been little commercial activity in viral insecticides,
primarily because they serve a very tiny market. In addition,
before the Supreme Court Chakrabarty decision in 1980, there
wa no-patent protection on viruscs, theirepardedd as a product
of nature.

Another promising area where biotechnology may help is the
development of allelcopathic chemicals. These chemicals, which
have herbicidal effects, are produced naturally by some plants.
Certain cover crops, which producc these natural herbicides, may
be used in conjunction with cash ¢rops to reduce the need for
synthetic herbicides.

These are only a few of the products that might be advanced
by biotechnology. What 1s actually being done commercially in
these areas? Monsanto recently advanced a new microbial product,
a genetically engineered soil bacteria that emits a toxin to kill
black cutworms. which are presently a pest of corn in the Midwest.
Monsanto's scientist, Bob Kaufman, mentioned at the announce-
ment of their proposed microbial pesticide for fighting black
cutworms, that with such products, it is possible that insecticides
could be phased out in twenty-five years.

That comment is interesting for a couple of reasons. First, he
said insecticides could be phased out; that does not mean they will
be. Second, some might suggest that twenty-five years is too
long. With this technology at hand, it might be possible to do it
sooner than twenty-five years. Another important point: although
the use of insecticides is now declining, the use of herbicides in
the environment is rapidly increasing.

While the opportunity to reduce the chemical load on the
environment with biotechnology exists, | am not optimistic that
with its application the pesticide era will rapidly close. For example,
at least seventeen companics are NOwW using biotechnology in
herbicide resistance work. The point of this rescarch is to give
herbicide-sensitive crops the genctic capability of resisting herbi-
cides that are sometimes lethal to them and damaging to crop
yields. [ am very concerned with this application of biotechnology
because it may increase the load of herbicides in the environment

as well as expand the range of their usc.
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Some people suggest that herbicides arc safer than table salt,
and indeed maybe some of them are. But the fact is, not much is
known about herbicide toxicity. Complete “environmental fate™
data arc available for only a handful of the herbicides now in use.
Generally, not much is known about pesticides. Sixty to 70 percent
have not been tested for their ability to cause birth defects; 90
pereent have not been tested for their potential to cause genetic
mutations.

Recent revelations about herbicides such as atrazine, paraquat,
and alachlor in groundwater should give one pause for the kind
of genetic research that we now see with making crops herbicide
resistant, 1 think the Environmental Protection Agency should
look at some of the herbicides that are now being pursued for
herbicide resistance. They should take a close look at the potential
toxicity of these herbicides before socicty is faced with products
that may have to be recalled under difficult circumstances.

On a related front, a major seed company has recently asked a
major chemical company for samples of its new herbicide, chlor-
sulfuron. Secd company scientists are screening their new hybrid
corn lines with that chemical to sce if the corn lines will be
resistant to the herbicide. 1 hope that this screening of genctic
material to fit a chemical product does not become a customary
practice. [f such practices become the rule in the crop gencetics
industry. a whole new sct of questions will have to be addressed,
including how biotechnology may be facilitating a process that is
selecting out certain other genetic traits as well. For example,
might genetic traits be screencd out that may be valuable for
discase resistance, or for other purposes, when corn lines are
screened for herbicide resistance?

In sum, although some of the research investments now
oceurring in biotechnology hold great promise for the environ-
mene, the work we now sce going on in herbicide resistance
suggests that the pesticide era in agriculture is far from over and
will likely be present for at least another generation of patented
products.

On that point, however, 1 hope to be proven wrong. I hope
that the pesticide era will end sooner with the constructive and
safe application of biotechnology rather than later. Yet onc of the
biggest obstacles to that happening is 2 vested intercst in using
the existing pesticide capital and factories to produce more pesticide
products. That is why it will take twenty-five years to phase out
insecticides. But there will be a change in chemistry here. Lower
toxicity? Maybe. There will certainly be a more sophisticated
agricultural chemistry.
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GEORGE B. RATHMANN

The elimination of chemical toxicity in agriculture? T am not
sure. This conference has focused on the questions of regulation.
Yet the kind of progressive product development we are hoping
to sce in the future is something that cannot be regulated into
existence. There may be only one “window of opportunity” to
pursue some of the benign agricultural products now made possible
with biotechnology. But if substantial capital investments are
made in one direction, that window may be missed. | hope not.

Comments by Zsolt Harsanyi

1 wourp like to clarify what the responsible promise of biotech-
nology was originally. The promise was that biotechnology was
going to allow us to make things in a new way—a new method
of production. This can be underscored with a quote from the
Office of Technology Assessment report, *“The Impacts of Applied
Genetics.” During the study, many asked about the ¢conomic
potential of the technology. The report stated, *“The difficulty in
predicting the economic impact is excmplified by interferon. If it
is found to be broadly effective against both viral diseases and
cancers, sales would be in the tens of billions of dollars an-
nually. . . . If these potential effects were not found to hold true,
the impacts would be significantly less.”

The conclusion by the Office of Technology Assessment was
that biotechnology offered great potential. How much of this
potential can actually come to pass? Wall Street has been rather
impatient. Stock prices have fallen to 50 percent of their peak
level for biotechnology. Some are actually traded well below their
initial public offering prices. The problem is that many people
expected instant solutions, but solutions are not instantancous.

Concerning the actual successes of biotechnology, well over
400 gencs have been cloned. About 10 percent of thesc are human
gencs. Today, approximately two dozen products are in the
preclinical or clinical stage of testing. Monoclonal antibodies are
being tested clinically in such areas as bone marrow transplantation
and in drug delivery in cancer therapy. In the area of diagnostics
of infectious disease, we can now rapidly identify previously
unidentifiable diseascs.

The key question about government regulatory apparatus
concerns what would constitute undue delay. In the carly stages
of all recombinant PNA and biotechnology developments, the
tendency has been that because it 1s a new technology, it deserves
yndue scrutiny or exceptional scrutiny. It is my bias that this is
indeed undue.
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‘Today many are coming to the conclusion that yes, indeed, the
scrutiny has been overdone, and perhaps regulation can be relaxed.
Biotechnology is not a single technology, but a variety of
technologies under the same rubric. These various processes have
various kinds of impacts, whether environmental, health, eco-
nomic. or otherwise, and each one really should be looked at very
carcfully. Some could be just placed in the category of being really
no different from the technologies that were looked at in the past.

What should some of the guidelines for regulation be? The
most important distinction would be the distinction of whether a
released product is a living organism or not. To look at everything
that is a product of fermentation, that is a product of an enzyme
reaction of a biological process, as coming under the heading of
biotechnology is to go too far. It is important to recognize what
the unique characteristics are that cause us to look at something
carcfully. I believe that the only characteristic that is strong enough
to merit special consideration is whether the organism is living
or not.

Comments by Lee Miller

In Decemper 1984, twelve leading biotechnology companies in
the European Economic Community (EEC) met to petition the
EEC on ways in which they could improve their competitiveness
in biotechnology. Three things were requested.

First, the community was requested to modify its approach to
regulation so that there would be a single regulatory authority
for the entire European Economic Community. Sccond, the
companics asked that the EEC improve the property rights
situation. This would ensure that companies that develop new
biotechnology expertise would have an opportunity to profit and
to sustain the R&D necded for success. Third, companies asked
that the EEC provide raw materials at world competitive prices.
This would provide access to raw materials beyond the tariff
barriers that have built up over the years.

Thesc three requests are also necessary for U.S. industry to ask
of the U.S. government. Yet there are additional considerations.
The first one is the U.S. government support of R&D. In the
very beginning, government provided a fertile seed bed for the
offensive thrust that we have seen. The sccond is the proposal

regulatory agencies. We in Monsanto believe that the Environ-
mental Protection Agency, the Food and Drug Administration,

s
v

that regulation of biotechnology be managed by the existing -
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eed, the 4. and the other appropriate regulatory agencies are well equipped i3
relaxed. 3 to provide the first-class management of regulatory affairs that is i
iety of ¥ 3 needed. Third, the United States has the free enterprise system, 4
ics have - 8 which is going to be very hard to replicate in the EEC. j[
h, eco- 4 How can the overall U.S. biotechnology development be :
A\ ysry b: accelerated? The current ban on export of animal and human
g really ¥ | health drugs that are not approved for sale in the United States |
i¢ past. q will have an increasingly negative impact on this industry. Al- i
¢? The though this ban sounds relatively innocuous, it forces the company K
cther a 4 to place the initial plant outside the United States. A company ‘
'ything 3 simply cannot build a major capital factory in the United States d
nzyme while recognizing that it cannot export or sell in the United States i |
ling of b until that regulatory clearance is achicved. This necessity puts a i
¢ what company at risk of being held hostage on a no-production basis 1 !
cthing ] in this country. Therefore the company's decision is to build the
nough 4 plant outside of the United States, thereby transferring that portion 1
living 1 of the U.S. leadership to forcign shores. [ hope this is something 1,

Congress can address. | know it is something that the biotech- :

nology industry can respond to in a very positive, responsible

fashion.

Another critical area that cannot be overemphasized is the need :
ties in for property rights. These are nceded in order to sustain and :
n the justify the kind of research that industry is involved in. B
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caused a shift of emphasis, and some of the longer time
horizons place fuel development using vDNA well into the
future. However, there still is great potential in the
area of energy after the year 2000.

The advent of biotechnology suggested that rDNA would
also produce chemical, agricultural, and pharmaceutical
products. Potentially, the spectrum of chemicals includes
secondary metabolites, simple organic chemicals, compii-
cated organic chemicals, enzymes, sugars, glycols, fibers,
plastics, mineral-concentrating organisms, chemical-degrad-
ing organisms (for waste disposal), o0ils, and lubricants.
Future agricultural benefits may include Jower nitrate
utilization, high salt tolerance, and pathogen and insect
resistance in plants; improvements in food processing; and
improved health and economics in animal husbandry through
vaccines and growth hormones. Potential pharmaceutical
products include blood expanders, hormones, antibiotics,
and vaccines. Many of these products may be available for
the very first time because of biotechnology. The volume
of business projections for these areas by the year 2000
has generally exceeded $2 billion {OTA 1984}.

What has been delivered in the periocd 1980-19877 1In
the area of agriculture, genes that carry heritable traits
which can be passed from generation to generation and
exhibit contralled expression have been introduced into
plants. For example, some of these gene products allow
plants to achieve full nutriticon with reduced fertilizer;
cthers increase resistance to herbicides, viruses, and in-
sects. These are remarkable achievements, and all have
been accomplished within the last several] years.

In animal health care, prophylaxes for a number of
diseases among cattle (such as colibacillosis) have been
marketed. Bovine growth hormone has improved milk produc-
tion. While it is true that the United States produces an
excess of milk, for the rest of the world (and even for the
United States), improving the economics of milk production
is a very important contribution. Interferon (an anti-
viral protein) and a number of recently announced natural
stimulators of white bload cell production may reduce the
incidence of shipping fever. A number of other potential
vaccines for major diseases have been developed. In almost
every case, substances being introduced inta the foad chain
for human beings are safer than anything previously used.
The safety of the process, as well as the benefit to
society, is being realized.

In the area of diagnosis, monaclonai antibodies are
highly specific and are rapidly changing the nature of med-
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jcal practice. Hybridization probes (which use cloned
nucleic acid copies of the gene itself as a marker to de-
tect the gene in oz..mm cells or organisms) provide sensi-
tivities down to 10-18 molar. With this type of sen-
sitivity, DNA the size of a lump of sugar can be detected
with ease in a volume of water of one cubic mile. The
ability to wmeasure to this minute degree is progressing
very rapidly. 1f these techniques are used to look for the
ecological consequences of the releise of genetically en-
gineered organisms into the enviromment, detectable altera-
tions from the normal state may be so small that we will
have to determine exactly how siomificant what we see
really is. )

Studies of oncogenes (genes whose altered expression
result in tumor formation) provide insights into the biol-
ogy and etiology of cancer and new diagnostic possibili-
ties. When the structure of DNA was first elucidated in
the S0s, Watson and Crick promised insight into all life
processes. That promise is being realized very rapidly in
cancer research because of what is now being learned about
oncogenes.

In human therapeutics, many of the major human pro-
teins targeted for study have be=2n cloned, .._m<$m .ow
production of these proteins by the organisms into which
they are cloned approach theoretical limits, and there are
major advances toward the use of rONA techniques to develop
safe vaccines. The recombinant preducts are proceeding
through the regulatory process, and yarious types of ..E..ﬁn
bullets™ with antibody carriers are already being examined
in human clinical studies. Tissue plasminogen activator
has proven extraordinarily effective in the rapid dissolu-
tion of blood clots associated witn cardiac infarcts in
both animals and humans. After admimistration of this sub-
stance, blood flow in occluded artaries is increased in
minutes. 5

Yaccine production is ancther area in which biotech-
nology has made important contributions to human health.
For example, infected blood is the source of the vaccine
called Heptavax BIM, produced by Merck from antigens
from hepatitis B-infected patients. Because of the source
of this material, there is a great risk that the biood from
which it 1is derived may carry other diseases (for example,
non-A, nan-B hepatitis, and possitly even AIDS). As a
result, its use has been Timited. The vaccine is also very
costly. Recombinant DNA techmalogy, in contrast, has pro-
duced an altermative hepatitis vaccine that reduces the
cost to a potential of five dollars per vaccination. At
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Status of Selected Bigtechnalogy Products, May 1987

TABLE 9.1

Indication

Company/Collaborators

U.S. Regulatory Status

Product

Hairy ceall leukemia

Genentech, Hoffman-LaRoche,
Biogen, Schering Plough

Cetus, Shell 011

Marketed 1986
Amgen

Alpha interferon

Anticancer, anti-infective

Human clinfcal testing

Beta interferon

Anticancer, ant{-infective

Human cliafcal testing

Consensus interfaron

Amgen, Kirin, Johnson and Johnson Chronic anemia

Human ¢linical testing

Erythropoietin

=infactive,

Ant fcancer, anti
anti-arthritic

elheim,
ndustries,

ger InY

oray

Amgen, Scharing Plough-Suntoray
Genentech, Kabi Vitrum

E11 Lilly

Boarin

Biogen, Shionogi,
Datichi-Seiyaku,

Genentech

Human c1infcal testing

Gamma interfaron

Growth hormone deficiency

Marketed 1985

Human growth hormone

Marketed 1986

Anticancer

Cetus, Biogen, Takeda, Amgen

Human ¢1inical testing

Interlevkin 2

Thrombolytic agant

Genentech, Boeringer Ingalheim,

Mitsubishi Chemical,

Kyowa Hakko

Market approva) pending

Tissue plasminogen
activator

Ant {-tumor agent

Genentech, Cetus, Asahi

Human ¢l1inical testing

Tumor nacrosis factor

Immune prophylaxis

Chiron, Merck

Marketed 1986
Marketed 1982

Hepatitis B vaccine

Diabetas

Genantech, E11 Lilly

Human {nsulin

Source: Linda Miller, Paine Webber, Inc.
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a responsibility for the United States at this time? The
consuiting firm of Arthur D. Little, Inc. {ADL) investi-
gated this question. They looked at issues associated with
commercialization, risks, legislation, the long-term impact
of biotechnology, and basic research. According to ADL,
university-industry relationships are probably of most con-
cern, followed by commercialization of biotechnology, risks
in biotechnology, regulation, and long-term impact, in that
order. I'm not sure that there are many in the industry--
scientists or business people--who would agree that
university-industry relationships, and for that matter,
university-industry-government relationships present any
problem. Most feel that the effectiveness of these rela-
tionships has probabiy been responsible for the U.S. lead-
ership position. The university-industry relationship has
been an extraordinary example of collaboration, and as far
as 1 have seen, has caused little change in the academic
freedom and the academic responsibilities of those who have
contributed to the transfer of technology to industry.

It is important to note that ADL pointed out that
there were a number of federal agencies active in biotech-
nology issues, and raised concerns about the wisdom of giv-
ing additional agencies authority to control and influence
other aspects of biotechnology. This issue could be pivot-
al to future U.S. leadership.

How should the United States maintain jts leadershig
position in biotechnology? We should recognize that our
current position was attained partly because of the risk
capital system and partly because of government support of
research through the National Institutes of Health (NIK)
and the National Science Foundation. The support of re-
search should not be diminished even when the federal bud-
get is tight. The government, through NIH and other agen-
cies, has supported basic research for a long time. This
support has increased over the years to the point where the
annual budget is in excess of $500 miilion. This support
certainly must be viewed as the foundation of madern bio-
technology in the United States; it should not be cur-
tailed.

Letting the government do the job is not always the
best way. However, most of the biotechnology innovations
have been made by small companies that live from hand to
mouth; they have perhaps one or two years of financing and
must move very quickiy to prove that they can praduce some-
thing viable in order to be financed beyond that time. It
would be inappropriate for these companies to be funding
basic, long-range research. There is a formula that the
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estimates put annual expenditures by the biotechnology
industry in excess of $] billion, with a market capitaliza-
tion of about $8 billion (Industrial Biotechnology Associa-
tion 1987}. It appears that in the United States, the
capital is available to pursue biotechnology.

Why U.S. Leadership Should 8e Haintained

Perhaps underlying the question “"How should the United
States maintain its leadership?® 1is another questian,
"Should we maintain our leadership in biotechnology?® To
answer that, let‘s look at the prospective benefits. 1In
medicine, there is important progress in many areas: can-
cer, cardiovascular disorders, anemias, dwarfism, congeni-
tal defects, diabetes, autoimmune diseases, and pulmonary
disorders. 1f we acknowledge this progress and consider
some of the fundamental problems facing the world, what are
the best alternatives other than biotechnclegy for addres-
sing these problems? The scientists with whom 1 have
talked do not see any major aitermative with the same time
horizon as biotechnology. Policy, then, should address the
issues surrounding successful applications of biotechnol-
ogy, rather than focusing exclusively on the low-probabil-
ity risks. )

If biomass alternatives for the production of energy
and chemicals begin to function effectively, they will
affect the entire petroleum balance around the world. The
ecological impact of biomass expansion could be very impor-
tant. Shifting sources of natural products could mean that
a developing country which is just emerging with some new
natural material that it can produce can have its whale
economy scuttled by rDNA sources for the very same mater-
ial. This would be much like the production of indigo from
petrochemicais about one hundred years ago.

In the field of agriculture, there will be dissemina-
tion of a new technology, and a shifting of world food
sources. The United States will be exporting some of #ts
foodstuffs, with their nutritional characteristics, both
good and bad. There will be some long-range effects as the
Third World receives those imports.

Finally, in the area of human health, there will cer-
tainly be population increases, shifting age distributions,
and an increase in inherited diseases as we can supply im-
proved treatments for diseases which otherwise would fail
to be propagated to future generations.
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The potential to eradicate, cure, arrest, ar amelio-
rate diseases prevaient in the Third World is a very ser-
ious issue. We have in our armamentarium today the ability
to address these diseases as never before. The risk of
failing to do that job would increase the disparity in
health care delivery between the United States and other
developed countries and the rest of the worid.

[ think that issues concerning the successful applica-
tion of biotechnology are important. If we think that the
United States still might have reason not to proceed, then
be assured that this field will be pursued. Japanese firms
are engaging in biotechnoiogy with a great deal of convic-
tion, as anyone who visits Japanese companies would know.
There is momentum in the engineering area, in the energy
and textile area, in the chemical sector, in the agricul-
ture and food processing sector, and in the diagnostics,
pharmaceutical, and health care sectors. The United States
is the leader today. 1 think we can move ahead, minimizing
the risks, maximizing the benefits, and maintaining leader-
ship. We should ensure that our society and the rest of
the world are comfortable with the way this is being done
--in & responsible and safe manner. We should be dedicated
to realizing the spectacular future that has sometimes been
described for biotechnology.
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INSIDER INTERVIEW

eorge Rathmann

HEALTHWEEK: What hap-
pened to Genentech? About 11
months ago, they got TPA
approved, sales took off and
everything seemed to be going
right. What went wrong?

RATHMANN: I have a little
trouble second-guessing
Cenentech. We have learned

Ji from them time and time again
a the right thingtodo. It's a
% fairly arrogant attitude to say
%y they did all these things right
AM{] butin our assessment they did
:i' these things wrong. I would
B just as soon climb in with them

and try to help solve the
problems.

It’s tough breaking ice. The
guy out there first is a hero
when he does it right. When he
stumbles, it's easy to say,
"You've done something stu-
pid.” Genentech'’s vulnerability
was the extraordinary per-
ceived value of the company,
although far be it for me to say
there was anything wrong
with that.

As part of their strategy,
they have concentrated on a
relatively small number of
products. So their vulnerability
is a direct consequence of a suc-
cessful strategy. You have to
concentrate, you have to focus.
But there are risks.
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HW: Amgen is probably the
next biotechnology company
that will be out there in the
public eye. What will you do to
avoid Genentech’s problems?

RATHMANN: Amgen has a re-
sponsibility to live up to expec-

PreSident and CEO’ Amgen Inc. tations. But we cannot hope to

live up to whatever expectations

As biotechnology leader Genentech Inc. struggles with disappointing
earnings and eroding sales, the mantle of heir apparent and spokesman for
the industry has fallen on George Rathmann, 60, president and chief
executive officer of Amgen Inc. The Thousand Oaks, Calif., company has
emerged as a clear second to Genentech on the crucial yardstick of
marketable products.

Amgen is expected to receive approval from the Food and Drug
Administration in the next few months to sell its genetically engineered
erythropoietin, or EPO. EPO—an acronym that may soon be as well
known as Genentech's heart drug TPA—is a hormone made by the
kidneys that stimulates production of red blood cells. It will first be used
for kidney dialysis patients in place of blood transfusions.

With the launch of EPO, Amgen will become the second earnings-driven
biotech company, subject to the same sort of inflated expectations that
have proven to be Genentech’s downfall.

Rathmann, also chairman of the Industrial Biotechnology Association, a
Washington, D.C.-based trade group, is familiar with the promise—and
perils—of breaking new ground. He has led Amgen since 1980 and before
that spent 25 years in scientific and management positions with such
research-oriented companies as Abbott Laboratories and 3M Co.

HealthWeek Senior Editor Karen Southwick interviewed Rathmann one
day after Genentech stunned the investment community late last month
with its disclosure of slumping TPA sales and flat earnings.
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anybody wants to suggest. We
" ~ve the assignment—and we

re it with the media—to keep
~ur expectations in proportion
to what we can deliver. It's diffi-
cult to do, but there is great risk
[to the industry] if an Amgen
fails to live up to expectations.
We’ll temper the expectations
when we see that they're going
beyond a reasonable probability.

We don't intend to be a fair-
weather friend—to disassociate
ourselves from the Genentech
model. We’re all in this
together. We all have a great
mission and the same kinds of
goals. We will benefit from what
has happened to Genentech. It
will be easier for Amgen to con-
trol expectations because of
Genentech.

HW: What about Amgen’s lead
product, EPO [erythropoietin].
Most industry analysts are
predicting Food and Drug Ad-
ministration approval for use in
kidney dialysis patients by the
end of the year. Does Amgen
have any indication of an ap-
proval date? Are you geared up
to manufacture EPO in commer-
cial bulk?
RATHMANN: We certainly
aren’t making predictions our-
selves. We have no reason to
disagree with any of the ana-
lysts. We would be prepared to
‘et EPO in the first quarter
’89).
HW: There also has been con-
siderable speculation about
the price of EPO. Johnson &
Johnson, your European part-
ner, has priced it there in the
$7,500 to $8,500 range annual-
ly. How do you anticipate pric-
ing in the U.S. market? Will it
be similar to J&]’s price or will
you be more conservative?

RATHMANN: It’s hard to tell
what the annual costs will be.
They will vary by an extreme
amount between the sickest pa-
tients and those that require
less blood transfusions. It’s like
the average American family
having 2% kids—you don’t see
many families with 2% kids
running around. There’s a sim-
ilar problem here [with EPO].

I think J&]J's price is a
benchmark for some part of the
population, but we’re not obli-
gated to match their pricing.
Our initial dose is generally
higher than their initial dose.
This will be an independent
decision as to how to price in
the United States.

[Compared with blood trans-
fusions], it’s certainly obvious
we're offering a tremendous
number of advantages. We've
e'" ‘nated any risk of giving the
: 3 blood or contaminated
bu _u. The price [of the compet-
ing product—blood trans-
fusions—] is a rock-bottom
price.

HW: Since Medicare covers
virtually all of dialysis in this
country, the Health Care
Financing Administration will
decide how much of the cost te

£0R INTERVIEW

The single most important use [for EPO after
dialysis] will be as an adjunct to AZT [the AIDS
drug that can cause severe anemia] ... A number
of AIDS patients have to be taken off AZT
because of anemia. EPO would be a clear
therapeutic gain.

reimburse. Are you negotiat-
ing with HCFA, and are you
hopeful that agency will look
at EPO as a separate, fully
covered cost similar to blood
transfusions?

RATHMANN: I don’t antici-
pate negotiating in the usual
sense. We're making compari-
sons and giving them [HCFA|
information. EPO is superior to
blood transfusions.

HW: As we learned from
Genentech’s experience with
TPA, biotechnology com-
panies walk a fine line in pric-
ing their products. On one
hand, shareholders and inves-
tors want the highest possible
return. On the other, the
health care industry—your cus-
tomers—is justifiably worried
about the high cost of new
technology and what it does to
medical inflation. How do you
balance the needs of both these
groups?

RATHMANN: That’s address-
ing a difficult problem. EPO is
the first of a new generation of
biopharmaceuticals. With the
other four biotechnology prod-
ucts, there were competing
products already out there. In
the case of EPO, you can’t get it
any other way.

The health care community
should be interested in new
products that are going to im-
prove health care. What we
want is the best health care in
the world and still make it af-
fordable. The [health care com-
munity] thinking tends to go in
one direction—price, the lower
the better. That’s not going to
lead to quality health care.

Profits are what it takes to
fund the next breakthrough.
There’s a need for incredible in-
vestment. The health care com-

munity should emphasize
quality controls and new prod-
ucts. They should worry about
who's going to fund the devel-
opments you and | need over
the next few years. You have to
consider all these aspects.

We would like to educate a
lot of groups [about the needs
of investors]. We don’t want to
kill the goose that’s laying
those golden eggs. Retired peo-
ple in this country have been
indoctrinated with the fact that
they want lower Medicare
rates. Health care costs are all
they care about, when we
haven't solved Alzheimer’s or
Parkinson’s ... It’s not a matter
of pinching the costs back.
These companies have to be
financed.

EPO is one of the best prod-
ucts to be introduced in the
past five years. Our dialysis bill
is $2.3 billion a year and many
[patients] are merely surviving.
The role of EPO is to provide a
quality of life. I’ve talked to
people [kidney dialysis pa-
tients] who haven’t sweated in
three years. When they take
EPO, they sweat. For them it's
a wonderful thing.

HW: After dialysis, what do
you see as the next major mar-
ket for EPO—areas such as
autologous transfusions or
sickle—cell anemia?

RATHMANN: The single most
important use (after dialysis)
will be as an adjunct to AZT
[the AIDS drug that can cause
severe anemia). That is Ortho’s
indication. [Ortho Pharmaceu-
ticals is a division of Johnson &
Johnson.] They're developing
the program. A number of
AIDS patients have to be taken
off AZT because of anemia.

EPO would be a clear therapeu-
tic gain.

As for sicklecell anemia, the
data is not extensive enough.
EPO turns on the production of
red blood cells; it may turn on
the production of more sickle-
cell genes, too. We don’t
know yet.

Autologous transfusion is a
wonderful concept—to reduce
dependency on other people’s
blood except in extensive trau-
ma. Using EPO with autolo-
gous transfusions probably will
come to pass. But then you're
giving it to healthy people and
you have to know whether
there’s any downside. .

HW: Some analysts think
these uses combined will be a
larger market than dialysis, yet
you licensed all other EPO
uses to Johnson & Johnson's
Ortho. What was the trade-off
for Amgen here? Do you feel
in hindsight that you gave up
too much?

RATHMANN: We talked about
any alternative that seemed to
be feasible. We found that the
best combination of Amgen’s
strengths with another com-
pany was with Johnson &
Johnson. We had already estab-
lished a lot of precedents by
carrying our products into the
clinic [the human stage of test-
ing] on our own. We possibly
would have been better off had
we carried EPO on our own for
a few more years. The risk was
that if the [stock] market had
been very unkind, we wouldn't
have had the money to fund
our research. The best choice
was to pick a very strong
partner.

HW: What about the patent
situation? You've challenged
Genetics Institute and its part-
ner Chugai Pharmaceuticals of
Japan in patent court and
before the International Trade
Commission. Some analysts
have called your position
overly aggressive and sug-
gested that to avoid the court
costs you settle for cross-
licensing with Genetics Insti-
tute. Is that a possibility?

RATHMANN: We would not
like to compromise our position
very much. There may be
something that would be ap-
propriate. As you go through
the ITC and court cases, you
find out the substance and tim-
ing behind each other’s patent
action. Hopefully, you both
reach the same conclusions.
Then there may be a basis for
discussion. That has not hap-
pened yet.

HW: Your second major prod-
uct appears to be G-CSF
[granulocyte-colony stimula-
ting factor], which stimulates
production of white blood
cells. Can you fill us in on the
uses for G-CSF?

RATHMANN: G-CSF acts spe-
cifically on neutrophils [one
type of white blood cells]. The
first direct application is in

replacement of neutrophils that
have been depressed by some
disease state or by medical in-
tervention such as chemothera-
py. Often the patient’s
neutrophil count gets so low
they take him off the treatment.
We can pump the neutrophils
back up again with G-CSF.

HW: Analysts are anticipating
that Amgen will file for market
approval of G-CSF early next
year. Is that realistic, and who
are your corporate partners
with this product?
RATHMANN: We'll probably
file sometime in the first half of
1989. To our knowledge we're
the only company that has
reported clinical data. We have
a relationship with Kirin-Am-
gen [a Japanese joint venture)
giving them rights to G-CSF in
Japan, and we're sharing the
rights in the rest of the world
except Europe. We have all the
rights in the U.S.

HW: One of the biggest prob-
lems for pharmaceutical com-
panies is a lack of new prod-
ucts. Will biotech companies
like Amgen face the same
problem? If you did, would
you consider a merger?

RATHMANN: With all the
[biotech] products coming
down the road, there’s not
going to be the same dry spell
as those that the large pharma-
ceutical companies have. It
takes them 9% years to get
something approved, so they
have a pipeline that’s dry for
many years. EPO got through
in three years, so we're only
looking at a dry spell of a few
years if we’ve got a product in

[human trials]. We're not look-

ing at a sterile pipeline for
seven or eight years.

I would consider a merger
for filling my [product] pipeline
but not so much because of any
perceived drought. I think
biotech companies need mar-
keting muscle, and it's useful
to have a single marketing ef-
fort for a flood of those prod-
ucts. You might be able to mar-
ket jointly, or that by itself
might be enough synergy to
justify a merger. But it would
be very difficult to do.

HW: As chairman of the In-
dustrial Biotechnology Associ-
ation, as well as being head of
one of the major biotech com-
panies, what do you see as the
industry’s biggest challenge
today?

RATHMANN: There are at
least a couple of areas. Those
include the protection of intel-
lectual property around the
world and the pressures on the
health care system in terms of
cost. It would be unfortunate if
the system became disen-
chanted with biotech because
people decide it doesn't justify
the cost. In a free-enterprise
system like ours, people should
say that this has such therapeu-
tic value that we should be able
to tolerate a lot of cost, =)




Widely regarded as one of the outstanding )
biotech companies with a therapeutic focus, :
Amgen is well along in bringing to market

one of the flagship products of the industry.

Dr: Rathmann tells a story of well-managed .
progress—and of the intrinsic risks and
challenges of making biotechnology work on

a commercial basis.
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Reprinted from Biotech 88: Into the Marketplace

A Survey of an Industry in Evolution,
Including Interviews with Key Industry

Leaders

Published by the Arthur Young High Technology
Group (1987).

Amgen Inc.
(Thousand QOaks, California)

George B.
Rathmann, Ph.D.,
Chairman,
President, and Chief
Executive Officer

Editors’ Note:

Dr: Rathmann, President and Chief Executive
Officer of Amgen since October 1980, is one of the
industry's accredited pioneers. Under bis guidance,
Amgen was among the first biotechnology compan-
ies 1o make a public equity offering, and it has
gone on to develop an impressive porifolio of prod-
ucts at various stages of clinical testing. Most in
the public eye at this point, erythropoietin (EPO)
has been shown in clinical trials to correct the
anemias of dialysis patients. It promises to be a
major early product of the industry, with diverse
potential applications.

At fiscal year end, March 31, 1987, Amgen
had total revenues of $34.7 million and a net
income of $1.1 million. lts total assets were $96.8
million, and its staff numbered 260.

As the current chairman of the Industrial Bio-
technology Association (IBA), George Rathmann
bas been entrusted by his peers with the responsibil-
ity of speaking for the industry as a whole. The
logic of that choice is clear when one meets the
man.

Commercializing EPO—from
AtZ

AY: Did you first recognize a market need
for EPO, or did you have “'on hand™ a mole-
cule searching for an application?

Dr. Rathmann: [ wasn't actually involved in
the initial selection of erythropoietin as an
Amgen project. [t was targeted at an early
stage of the company's existence by our sci-
entific board, a group of very prominent
scientists asked to consider what kinds of
projects Amgen could and should under-
take. Their meetings occurred before [ was
recruited as CEQ, although I subsequently
sifted their suggestions and liked the EPO
proposal. We specifically mentioned it in the
prospectus for our Initial Public Offering
and earlier in a private placement memoran-
dum of October 1980.

I had to make a decision about the texture
of that particular project versus many oth-
ers. I weighted very heavily that erythro-
poietin had already been recognized as a
biologically active molecule present in every-
body which seemed to be essential for pro-
ducing red blood cells. It was thought to
be—and now we understand thac it is—the
dominant molecule causing red cells. There
was also evidence that it is produced in the
kidney, and many dialysis patients suffer
serious anemia. So the trial linkage could be
made: Dialysis patients are anemic because
their disabled kidneys do not produce
enough erythropoietin.

Today that theory is so well-substantiated
that it seems as if there could be no alterna-
tives, but there were many alternatives and
uncertainties at the time. To say that EPO
was a perfectly defined commercial target
would be something of an‘exaggeration. On
the other hand, there was interesting work
by a research team at the University of Chi-
cago, under Dr. Eugene Goldwasser, indica-
ting that EPO was a potential focus for
development.
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AY: Looking again at EPO, we were fasci-
nated by a recently published diagram that
lays out the various financial arrangements
you have entered into to develop and market
the product (see diagram). It's spectacularly
complex, at least on paper.

Dir: Rathmann: Itis an accurate representa-
tion but only a snapshot in time—the
present time. For insight into why it took
that shape and how it really works, we would
have to look at the time dimension over the
past 4 years, starting with Amgen as it was
in January 1984—particularly our needs
then, and how we met them.

Should reagent sales be in or out?
How are we going to handle
manufacturing? How do we
determine cost? There were
stepwise additions.

The first step was the formation of Kirin-
Amgen, our joint venture with the well
known Japanese firm, Kirin Brewery Co.

Lid., to develop and commercialize EPO.
That step alone led to the ramifications of
nearly half of the chart because once a joint
venture is formed, you need understandings
as to who's funding what, who gets paid
what, who has rights to what, how will it
work in the States, how will it work in
Japan, how will it work in the rest of the
world. All of that is laid out in the diagram.

Agreements evolve as you go along that
need to be put down in black and white.
Should reagent sales be in or out? How are
we going to handle manufaccuring in vari-
ous respects? What do we do in terms of
pricing manufactured product as it moves
downstream to various markets? Do we
charge cost? How do you determine cost? So
there were stepwise additions as our rela-
tionship with Kirin progressed.

At the same time, we recognized from the
beginning that the joint venture needed the
option to select partners in markets around
the world. We had the option to select one
partner, many partners, or no partners. That
was all in the original deal. We did assume
that there would be one or more partners, in
addition to Kirin and Amgen, involved in
marketing the product.

Schenuatic of transfer of vights and rvevenues for Amgen’s Erythropoietin

(Transfer of Rights)

AMGEN AMGEN

US \ nonkidney ~ contract / RaD royaltics
oW nights " milestone
US /rights license '\ fee payments

AMGEN/KIRIN llv JOHNSON & JOHNSON

non-US righes

contract | RaD

manuf,

(Transfer of Capital)

AMGEN
AMGEN AMGEN

AMGEN/KIRIN €——— JOHNSON & JOHNSON
milestone
payments
manuf.

products R&D | revenues

AMGEN

AMGEN AMGEN AMGEN

Source Mantgomery Securmmies. by permisinn

-._UN!&

AY: Was this because Kirin is not experi-
enced in pharmaceutical marketing or...

Ds: Rathmann: Kirin currently has no
pharmaceurical market. You mighe then ask
why we formed a joint venture with Kirin if
it has no pharmaceutical market. We our-
selves wanted control of the U.S. market—
that was the most important thing. We also
wanted sufficient financial support so that
we wouldn’t bankrupt ourselves while
aggressively pursuing our EPO program.
Those were our prerequisites at the time,
and Kirin saw its way to joining us in the
venture on terms that we found congenial.
But the initial arrangement didn’t give us
real marketing clout—we begged that ques-
tion. We figured that we could create a mar-
keting force in the United States if
necessary, and that we could probably find a
way to market directly in Europe or with a
partner. Kirin was committed to helping us
on those issues, and that was encouraging.
That first stage, then—the snapshot of early
1984 through mid-1985—clearly led on to
our subsequent joint development agree-
ment with Johnson & Johnson, which bears
on marketing. )
Negotiations with Johnson & Johnson
became complicated because it wanted
some degree of participation in the U.S.
market. Had it not, we would have been
quite content with a much less complicated

relationship. Licensing off any part of U.S.
marketing rights was not in our original
thinking. The agreement to cede certain
U.S. market rights to ] & J created extra
pathways in the diagram that would not
otherwise be there.

AY: Einstein said that Nature is as simple as
it can be—would you say that this deal is as
simple as it can be?

Dy Rathmann: Obviously, you can con-
ceive of simpler deals, but if nobody's inter-
ested in them, they don't do you any good.
This deal is as simple as it could be to meet
the requirements of the various partners.

You can conceive of simpler deals,
but if nobody’s interested they
don’t do you any good.

It was only part of the financing of EPO,
you understand. When a company is able to
sell stock, a lot of the financing still comes
about from cash raised in the capital mar-
ket. What we were adjusting here were
relationships that could support our
program—without undermining future
profits so much that the market for our
stock would dry up.

AY: Thank you for explaining. There are
further key issues we would like to go into.
It's clear that biotech companies need very
experienced people running the clinical
trials process and the relationship with regu-
latory agencies. Did you find those people at
Johnson & Johnson?

Dr: Rathmann: No, we have them here.
People can attribute to the larger pharma-
ceutical companies what they will, and some
of their accomplishments are outstanding,
but I'm not going to be a spokesman for
that. Amgen set up its clinicals indepen-
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discover that the assumption was
erroncous—and possibly save themselves
massive expenditures. To my mind,
Amgen’s interests are served by resolving
these types of problems, even if they aren't
resolved as our own counsel and our think-
ing and desires would suggest. If the parties
to patent disputes behave in a respectable,
business-like manner, we won't tear things
apart.

AY? Should biotech patents be challenged by
biotech companies?

Patents are a way of keeping the
people out abead who were ahead
initially.

Dr: Rathmann: 1t’s true that when you start
challenging patents, you are likely to weaken
the benefits of a leadership position for any
and all biotech companies. Patents tend to
support the initiators of actions and the
discoverers of things. When you start to
challenge them, you set the stage for people
who are not at the leading edge to cacch up.
Patents are a way of keeping the people out
ahcad who were ahead initially.

So there's good reason to ask if it's appro-
priate for a biotech company to challenge
another biotech company's patent. I have
put that question forcefully in a number of
cases where [ believed it inappropriate. At
the same time, Amgen strongly supports the
patent structure in this country and around
the world, and all companies in biotechnol-
ogy share our view. The industry strongly
supports the patent system—yet a number
of companies have challenged patents. Itis a
dilemma of sorts, one that can only be
resolved on a case-by-case basis. I may be
wrong—I may be living in a fool’s
paradise—but I have not found that these
kinds of controversies cause the key execu-
tives of biotech companies to behave other
than objectively in their dealings in other
areas. We may have certain sensitive areas
with respect to patents, but when it comes to
other issues, we have an excellent under-
standing with each other.

AY: When a biotech company brings suit
against another on a patent matter, there are
legal expenses and time is invested by senior
scientists and executives. Are there other
negative effects?

Dr. Rathmann: 1f you challenge a patent
and it is found to be invalid; if you challenge
the scope of a patent and it is made more
narrow; or if you have challenged the unob-
viousness of a patent and it is found to be
obvious, all of those things may be bad
precedents in cases where the challenger
becomes the challenged and wishes to have
his own patent supported. This is the down-
side of a court ruling against the breadth or
validity of a patent.

AY: What is your view of the recent product
patent on EPO granted to Genetics Insti-
tute, one of Amgen's direct competitors?

.“.

—
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Dr: Rathmann: 1believe that the Genetics
Institute patent will have no commercial
impact on Amgen. Properly construed, that
patent does not extend to recombinant EPO.
In addition, the patent is of very question-
able validicy.

AY: As our concluding question, we would
like to ask for your assessment of the indus-
try's future.

Dr: Rathmann: This industry is headed
toward delivering the commercial resulcs
that were projected a long time ago. There
will be billions of dollars of sales. Whether
those sales will be in agriculture or chemi-
cals or diagnostics or pharmaceuticals is a
question everybody will differ on. But with-
out any question, biotechnology is changing
the world, and it's going to have tremendous
commercial impact.

I suspect that the combined sales of
biotech companies in the health care market
will, in time, just about equal the combined
sales of pharmaceutical companies; and
similarly in chemicals, agriculture, and so
on. You can predict from first principles
that where you have a technological revolu-
tion, you have opportunities for shifts in
market share. There will be shifts in market
share, and some of the gains will belong to
independent biotechnology firms. They are
earning those shares through the tremen-
dous innovations they're bringing to the
marketplace. But the bigger companies
won't be hurt. Shifts in market share usually
occur because the people that let it happen
are also doing pretty well.
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To Our Stockholders

Amgen entered fiscal 1988 facing
a series of challenges unprece-
dented in the Company’s short
operating history. We are pleased
to report that fiscal 1988 has been
highlighted by a series of accom-
plishments which will accelerate
Amgen’s transition into a fully
integrated operating company.
The progress which we have
made in every aspect of our oper-
ation strategically positions
Amgen to be a successful partici-
pant in the growth of the emerging
biotechnology industry. The solid
scientific foundation which has
been established and developed
since the Company began opera-
tions in 1981 will serve as the
cornerstone for Amgen’s commer-
cial success as we prepare to
introduce our products into the
marketplace during the next
phase of the Company’s evolution
and maturation.

Financial Performance

Fiscal 1988 marked Amgen’s third
consecutive year of profitability, a
feat distinguishing it as one of a
select group of companies within
the biotechnology industry to
have achieved and maintained
such operating performance. The
combination of product sales,
corporate relationships and part-
nership funding has enabled
Amgen to execute a strategy of
operating at or near breakeven
during the development phase of
the Company’s evolution. Such a
strategy, combined with one of the
strongest balance sheets within
the industry, has enabled Amgen
to optimize the management of its
financial resources and ensure
that it has the necessary capital
available to bring its products
through development to the
marketplace.

Revenues for fiscal 1988 were
$53.3 million, an increase of 54%
over the prior year's revenues of
$34.7 million. Over 80% of the
Company’s revenues were derived
from operations, principally from
relationships with corporate part-
ners, and approximately $2.1
million of product sales to the sci-
entific research community. The
Company posted its third con-
secutive year of increasing profits,
with a net income of $1,725,000,
an increase of 52% over fiscal
1987 results.

The financial profile of the orga-
nization was substantially
strengthened during this past
fiscal year with the completion of
two major financings. The first of
these was the successful offering

of 2.3 million shares of common
stock, which brought the Com-
pany approximately $75 million in
net proceeds. Proceeds from this
offering will be used to meet the
expected increase in capital
expenditures and working capital
requirements relating to the
commercialization and further
development of Epogen ™
erythropoietin (Epogen) and the
Company’s other products under
development.

The second infusion of capital
resulted from the completion of
the offering of Amgen Clinical
Partners, L.P, a research and
development limited partnership,
whose principal objectives are the
clinical development and com-
mercialization of granulocyte
colony stimulating factor (G-CSF)
and selected growth factors for
wound healing. The $75 million in
net proceeds from the offering will
further accelerate the clinical
development of these important
biotechnology products.

With this added capital, Amgen
possesses one of the strongest
financial positions of any com-
pany in the biotechnology field
and is well positioned to meet the
financial challenges of bringing
its products to the marketplace.




Product Progress

Since its inception, Amgen has
pursued an aggressive program
of new product discovery and
development. The Company has
distinguished itself as one of the
most successful in the bio-
technology industry at bringing
products through research and
development and into clinical
testing, and currently leads the
industry with six of its phar-
maceutical products in human
clinical testing; however, new
product development has not
taken place at the expense of pru-
dent fiscal policy as the Company
continues to maintain a strong
operating profile. Through judi-
cious management of its tech-
nical and financial assets, the
Company has maintained a suc-
cessful balance of resource
allocation which has enabled it to
assume a leadership position in
terms of both its scientific and
financial performance.

The enthusiasm of Amgen’s staff
for developing innovative solu-
tions to important health care
problems continued to fuel the
Company’s clinical progress dur-
ing fiscal 1988. The increased
pace of development and the
higher level of achievement are
reflected in the progress the
Company has made in advanc-
ing its major programs toward
the market.

Amgen became only the second
company in the biotechnology
industry to author and file a Prod-
uct License Application when it
submitted its 19,500 pages of
documentation to the United
States Food and Drug Admin-
istration last October on Epogen,
Amgen’s designation for its pro-
prietary human recombinant
erythropoietin product. After
review and approval of its
application by the United States
Food and Drug Administration,
Amgen will introduce the product
directly to the kidney dialysis
market through its own dedicated
sales force. Epogen will offer new
hope to many of the 90,000
kidney dialysis patients through-
out the United States who suffer
from chronic anemia associated
with renal failure.

During fiscal 1988, Amgen
reported the first clinical response
to human recombinant G-CSF in
studies being conducted with
cancer patients at New York's
Memorial Sloan-Kettering Cancer
Center. In these trials, investiga-
tors demonstrated that G-CSF
can restore the level of a popula-
tion of white blood cells known as
neutrophils in patients undergo-
ing chemotherapy. At the close of
fiscal 1988, Phase Il clinical test-
ing of G-CSF had been initiated
as part of our multicenter trial in
patients suffering from small cell
lung cancer who are undergoing
chemotherapy. We expect that
these pivotal trials will supply

the necessary data to support
Amgen’s second PLA which

we hope to file by the end of
fiscal 1989.

Phase Il clinical testing of
Amgen’s recombinant hepatitis B
vaccine continued during fiscal
1988 in conjunction with our mar-
keting partner, Ortho Pharmaceu-
tical Corporation, a subsidiary of
Johnson & Johnson. When com-
pleted, the data collected from
these trials will be used in sup-
port of an application to market
this important prophylactic and
help curb the threat of hepatitis B
infection throughout the world.

The Company continued to invest
in research to better understand
the diverse activities of the body's
immune system and the potential
therapeutic benefits of immune
modulators such as the inter-
ferons. Both consensus interferon
and gamma interferon advanced
in Phase Ill and Phase Il clinical
trials, respectively, exploring
applications as either anticancer
or antiviral treatments. While
more trials and studies are
needed to better assess the role
of these products in cancer ther-
apy and in treating viral dis-
orders, the Company remains
optimistic regarding the use of
these important immune modu-
lators based on the results
obtained to date in clinical trials.




IL-2 continued to advance in
Phase Il clinical trials being con-
ducted in conjunction with Ortho
Pharmaceutical Corporation. With
researchers throughout the world
investigating the role of this
immune regulator, we remain
hopeful that this product will ulti-
mately play an important role in
assisting cancer patients.

Planning For Success

In order to accommodate the
demands on the organization
which accompany the Company’s
successful product development,
Amgen expanded both its staff
and facilities in fiscal 1988. Dur-
ing this past fiscal year, the
Company completed and occu-
pied a new 59,000 sq. ft. research
and development building, which
provides space for 150 scientists
when fully occupied as well as the
24,000 sq. ft. manufacturing
facility which provides the Com-
pany with a dedicated mamma-
lian cell culture production
capability. The space added dur-
ing this past fiscal year equals
the total for the Company during
its first five years, a concrete tes-
timony to the success of our
technical programs and the sci-
entists who manage them.

The new R&D building allows us
to consolidate the various
molecular biology and basic
research groups under one roof
and provides a more conducive
environment for scientific staff
interaction. This facility also
houses our product development
group and library as well as pro-
vides for some staff expansions in
the years to come. The $13 million
facility is the finest ever built at
Amgen and highlights the prog-
ress we have made since com-
mencing operations with 3,000
sq. ft. of research space in 1981.

The completion of the mammalian
cell culture manufacturing facility
is another milestone on Amgen’s
road to commercialization. The
state of the art GMP facility was
completed at the end of the fiscal
year and is currently undergoing
a series of qualification produc-
tion runs to insure that it meets
all of the FDA requirements for the
production of human pharmaceu-
tical products. We expect the
plant to be producing product
during the second half of fiscal
1989 in advance of the antici-
pated market introduction. The
dedicated mammalian cell culture
manufacturing facility will provide
Amgen with sufficient capacity to
meet the anticipated demand for
Epogen.

Amgen’s staff has grown to meet
the changing requirements of the
organization. As the Company’s
product portfolio has broadened
and expanded beyond the discov-
ery phase of product develop-
ment, personnel additions have
focused on the downstream sup-
port activities which are critical
functions during the latter stages
of product development. Staff
additions in fermentation, pro-
cess development, cell culture
manufacturing, clinical and reg-
ulatory affairs and, most recently,
marketing and sales, signal the
maturation of the Company and
emphasize its transition from a
research and development orga-
nization to a fully integrated,
independent health care com-
pany. The marketing and sales

organizations are now expanding
in anticipation of the eventual
approval of Epogen by the FDA

in order to insure that all of the
elements are in place for a suc-
cessful product launch.

At the close of fiscal 1988,
Amgen’s staff had grown to 353,
an increase of 33% over the pre-
vious year. We enthusiastically
welcome our new staff members
to the Amgen family and know
that each will contribute to the
growth and prosperity of the
Company and help meet the chal-
lenges which are ahead. As
stockholders in Amgen, most of
our staff members have the
opportunity to participate in the
growth and success to which
they have contributed.




Converting Expectations

To Results

The achievements of the past
year have brought Amgen to the
threshold of the commercial suc-
cess which was envisioned when
the Company commenced opera-
tions seven years ago. At that
time, Epogen, G-CSF and other
products were merely scientific
challenges whose true value
and clinical efficacy remained
undiscovered. Today, through the
efforts of Amgen’s staff, those
visions of the future are being
transformed into important
human therapeutics and com-
mercial reality.

While some may gauge the long
term value of the Company in
terms of potential sales, products
or profits, the truest measure of
the character and worth of the
Company today may be taken
from the success of our staff.
Amgen’s progress testifies to a
standard of excellence which has
been achieved and which rises
with each new success.

Through such efforts, the objec-
tive of building a biopharmaceu-
tical company based on advanced
molecular biology and recombi-
nant DNA technology is becoming
areality. Many challenges still lie
ahead, but we are better posi-
tioned today than at any time in
our history to meet these chal-
lenges and fulfill the expectations
of patients, physicians, stock-
holders and staff members.

For those of you who have become
Amgen stockholders during the
past year, | would like to welcome
you and thank you for the confi-
dence you have displayed by your
investment decision. | look for-
ward to a long and mutually
beneficial association. To those
long term holders of Amgen
shares, | thank you for your con-
tinued support and confidence.
You have seen the Company grow
and evolve to reach the most
exciting period in the Company’s
history. We look forward to shar-
ing our continued growth, pro-
gress and success with each of
you during the coming years

as we transform Amgen into a
successful biopharmaceutical
company. We renew our commit-
ment to maintain Amgen’s
position as one of the leaders in
the emerging biotechnology
industry and a company with
which we are all proud to be
associated.

George B. Rathmann
Chairman of the Board,
President and

Chief Executive Officer

May 29, 1988







Pioneering Innovative
Solutions To Important

Research into deep

Medical Problems

tank fermentation pro-

cedures is aimed at
improving the output
and efficiency of the
manufacturing pro-
cess for Epogen

The development of recombinant
DNA technology represents the
dawn of a new scientific era.

The molecular wizardry of the
molecular biologist or genetic
engineer is producing a new gen-
eration of therapeutic products

in quantities and at a purity level
suitable to solve major human
health problems. With these
developments a new age of thera-
peutic medicine will emerge, and
Amgen intends to be a major
contributor to this new generation
of pharmaceutical products
based on recombinant DNA tech-
nology. During fiscal 1988,
Amgen continued to put in place
the infrastructure and internal
organization to insure a smooth
transition from a research and
development company to an
independent commercial enter-

Allen Nissenson,

M.D., Director of Med-
ical Nephrology at
UCLA and an Amgen
clinical investigator,
chats with dialysis
patient, Bob Hudson,
one of the participants
in Amgen’s Phase Ill
clinical trial.

prise. The Company'’s first
product, Epogen, holds the
potential to revolutionize the
treatment of severe anemia,
especially that which is associ-
ated with chronic kidney disease.

Epogenis Amgen’s designation
for its proprietary form of human
recombinant erythropoietin.
Erythropoietin is a glycoprotein
which normally is produced in the
kidney, circulates in the blood-
stream and is transported to the
bone marrow where it stimulates
the growth, multiplication and
maturation of immature stem
cells into mature red blood cells.
In patients who develop kidney
disease, there is often an
impaired ability to make erythro-
poietin and, in turn, an impaired
ability to make red blood cells,

a condition defined as anemia.
In the extreme situation where a
person’s kidneys fail, the patient
is unable to produce sufficient red
blood cells, and often has a red

cell level, or hematocrit, of one-
third to one-half of normal. As a
result of this chronic anemia,
patients often suffer from severe
fatigue and exhaustion and lack
the energy to live a fully active
life.

Prior to the development of
Epogen, the only therapeutic
alternative for treating such
chronic anemia was repeated red
cell or whole blood transfusions,
which carried with them the risk of
exposing a patient to infectious
agents carried in the blood. In
clinical trials being conducted
throughout the world by Amgen
and in conjunction with its com-
mercial partners, Epogen has
been shown to increase the level
of red blood cells in kidney
dialysis patients, thus reducing
their dependence on blood trans-
fusions and improving the quality
of their lives.
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Highlighting the clinical progress
on Epogen were the Gompany’s
presentations of its Phase Il mul-
ticenter trial at both the American
Society of Hematology and the
American Society of Nephrology
meetings, which were held in
Washington, D.C. during Decem-
ber. Several clinical investigators
and Amgen researchers reported
on the various trials and studies
with Epogen, and their presenta-
tions were considered by many to
be the highlight of the meetings.

Amgen further reinforced its posi-
tion as the worldwide leader in the
clinical development of human
recombinant erythropoietin when
it filed its first Product License
Application on Epogen at the

end of October. This 19,500 page

A substantial amount
of support and docu-
mentation is required
for the filing of a PLA
Amgen’s Regulatory
Affairs Manager, Larry
Johnson, reviews a
portion of the appli-
cation which the
Company submitted
in support of Epogen
last October.

submission summarized the
clinical and technical progress
which Amgen has achieved on
this important therapeutic prod-
uct during the past six years. The
filing of this application was a
major milestone in the maturation
of the Company, distinguishing
Amgen as one of only two com-
panies in the biotechnology
industry who have authored and
filed such an application on one
of their therapeutic proteins. This
accomplishment further demon-
strates the ability of biotech-
nology companies to progress
beyond research and develop-
ment and assume responsibilities
to insure their long term commer-
cial success. Itis a source of
great pride to our staff, which
made such an achievement pos-
sible, as it is with great antici-
pation that we look forward to
FDA approval and marketing of
this important product.

Amgen has always
sought to protect its
technical leadership
and proprietary tech
nology through an
aggressive patent
strategy. On October
27,1987, Amgen
received the first
patent granted by the
U.S. Patent and Trade-
mark office on
recombinant human
erythropoietin

Another major milestone reinforc-
ing Amgen’s position in the com-
mercial development of Epogen
took place on October 27,1987
when Amgen was awarded the
first United States Patent cover-
ing the production of recombi-
nant human erythropoietin. The
patent, U.S. 4,703,008, claims the
DNA and gene sequences encod-
ing erythropoietin, as well as the
vectors and the host cells which
manufacture and produce the
product. We believe this patent
demonstrates the strength and
breadth of our position on this
important therapeutic product,
and reaffirms Amgen’s role as the
worldwide leader in its clinical de-
velopment and commercialization.

In an effort to enforce our rights
under the patent, the Company
has initiated two infringement

suits in the United States District
Courts against competitors which
we believe are infringing the
claims of the patent. We have
also initiated an action before the
United States International Trade
Commission against a licensee
of one of our competitors seeking
to prevent acts of unfair competi-
tion in their importation of
recombinant human erythropoietin
into the United States. While
there can be no assurance as to
the ultimate outcome of such
actions, the Company is resolved
to protect its technology and the
interests of its stockholders.

During the early stages of the
Company’s evolution into an
independent health care com-
pany, Amgen has developed a
series of select commercial rela-
tionships in order to complement
its internal skills and capabilities
in bringing its products to the
marketplace. As the Company




develops and introduces its own
products into the marketplace
directly, such relationships will
have a much less material impact
on Amgen’s success. The Com-
pany’s long term objective is to
build an organization which both
manufactures and markets the
products which result from its
research and development.

Epogen will be the first product
which Amgen will introduce into
the marketplace directly through
its own dedicated sales organiza-
tion. The Company is committed
to achieving the same success
and standard of excellence in the
marketing of its products as it has
achieved in the other sectors of its
business operations. In anticipa-
tion of the approval of Epogen,
Amgen is well along on the imple-
mentation of its plan to ensure
that the marketing and sales

organizations are in place and
prepared to introduce the product
into the marketplace once FDA
approval is received.

Amgen’s sales force will market
Epogen to nephrologists for use in
kidney dialysis patients in both
the hospitals and free standing
dialysis centers. As additional
Amgen products are developed,
the sales organization will expand
to meet the demands of calling on
the hospital based physicians
and specialty practitioners to
whom the Company’s products
will be targeted.

Amgen believes that the excel-
lence of the products it has
developed should be reflected in
the quality of the organization
which markets them, and it is
committed to duplicating the
quality of its research efforts in
the development of its sales and
marketing organization.

Epogen will help
restore the level of red
blood cells in kidney
dialysis patients who
suffer from chronic
anemia

Amgen’s GMP manufacturing
facility was completed during the
fourth quarter of fiscal 1988. The
$20 million, 24,000 square foot
facility is currently undergoing a
series of manufacturing qualifica-
tion runs to insure that it meets
all the regulatory requirements for
the production of human pharma-
ceuticals. We expect that the
facility will be fully operational
during the second half of fiscal
1989, in advance of the approval
of the product, and should pro-
vide the Company with the
capability to meet the market

demand for the foreseeable future.

Beyond the kidney dialysis
application, recombinant human
erythropoietin holds the potential
to treat a broad spectrum of
anemias and other clinical con-
ditions, especially those where

Amgen’s dedicated
mammalian cell
culture facility will
provide Amgen with
sufficient capacity to
meet the anticipated
demand for Epogen

blood transfusions may be
required. Studies to assess more
accurately the full range of poten-
tial applications for the product
are currently underway in con-
junction with our marketing
partners. As additional trials are
carried out, we will more fully
appreciate the broader potential
role of recombinant erythropoietin
in clinical medicine beyond
chronic kidney disease.

With the approval of our first
product, Amgen will cross the
threshold of commercialization
and realize the goal it set for itself
when it commenced operations
in1981.

Dennis Tajiri, Amgen’s
Manager of Cell
Culture Product Devel
opment, prepares an
experiment aimed at
studying the variables
affecting cellular
growth







Innovative Products
To Improve The Success
0f Cancer Therapy

Amgen’s early success
with G-CSF has
closely paralleled its
initial success with
Epogen. At the close of
Fiscal 1988, Amgen
had initiated Phase Il
multicenter trials at
twelve medical centers
throughout the United
States

Like its counterpart erythro-
poietin, which controls red blood
cell production, G-CSF is the mol-
ecule which is responsible for the
regulation and control of a popu-
lation of white blood cells known
as neutrophils. Neutrophils are
important because they represent
one of the body’s primary means
of defense against bacterial
infection. In certain patient popu-
lations such as those undergoing
chemotherapy and radiation,
there is often an impaired ability
to mount an effective immune
response. The indiscriminate

nature of such anticancer
therapies results in the destruc-
tion of cells crucial to the immune
response, such as neutrophils, in
addition to the malignant cells
against which the therapy is
directed.

Amgen became the first and
today remains the only United
States company evaluating
G-CSF in human clinical testing.
The trials, which began at New
York’s Memorial Sloan-Kettering
Cancer Center, have now been
expanded to include twelve cen-

ters throughout the United States.

In addition, Phase I/Il testing of
G-CSF is also underway at sites
in Europe, Japan and Australia.
Early clinical results on the
potential of G-CSF as an adjunct
to chemotherapy have demon-
strated the dramatic effect of this

Collaborative efforts
between Amgen and
Memorial Sloan-Ket-
tering Cancer Center
helped accelerate the
clinical development
of G-CSF Amgen’s
Lawrence Souza,
Director of Exploratory
Programs, confers
with Malcolm Moore,
M.D. of MSKCC on
some preliminary
results from the
G-CSF studies

compound in increasing neutro-
phil levels. Additional Phase I/l
clinical trials to investigate other
indications also began in fiscal
1988, broadening Amgen’s pro-
gram to define the potential
applications for this innovative
therapeutic.

The Company has reported the
results of its clinical trials at the
International Society for Experi-
mental Hematology in Tokyo and
the American Society of Hema-
tology in Washington, D.C., and
recent results of European and
Australian investigators have
been published in The British
Journal of Cancer and Lancet,
respectively.



At the close of fiscal 1988, Amgen
initiated a multicenter Phase Ill
clinical trial of G-CSF at several
medical centers in the United
States exploring the role of G-CSF
as an adjunct to chemotherapy in
small cell lung cancer patients.
The results of this pivotal study
will provide Amgen with the data
for its PLA submission on G-CSF,
which it anticipates filing by the
end of fiscal 1989.

With the success of G-CSF
adjunctive therapy, biotechnology
offers the potential of increasing
the efficiency and effectiveness of

conventional cancer therapies.
Such treatments may allow more
frequent and greater doses of
chemotherapeutic agents without
the subsequent depression in
white cell counts which have lim-
ited the current chemotherapy
regimens. By restoring the
immune competence of such
patients and raising their neu-
trophil levels, we hope to reduce
the risk of infection and the
dependence on antibiotic therapy
employed in such treatments.

Amgen continues to explore other
applications for G-CSF beyond
the role it may play in chemo-
therapy. Funded by the resources
of Amgen Clinical Partners, L.P, a
research and development limited

Kirby Alton, Amgen's
Director of Thera-
peutic Product Devel-
opment, confers with
Janice Gabrilove, M.D.,
the principal investi-
gator overseeing the
clinical trial of G-CSF
being conducted at
MSKCC.

partnership which was sold in
fiscal 1988, the Company is cur-
rently conducting trials on
patients undergoing bone marrow
transplantation and is exploring
applications in the area of severe
burns and systemic infection. By
better understanding how to con-
trol and regulate the immune
response, medical science may
be better able to develop inno-
vative approaches to improve the
success of cancer treatments.




Inventing The Future

Amgen commits a substantial
portion of its research budget to
the discovery and development

of new product candidates. The
Company has long recognized
that its ultimate success depends
on its ability to discover suc-
cessful product candidates which
will allow it to build upon the
foundation of its first generation
products such as Epogen and
G-CSF. One area of research
which has appeared most promis-
ing is the area of growth factors
for tissue regeneration and wound
healing. Funded by the resources
of Amgen Clinical Partners, L.P,

Amgen has one of the
most comprehensive
programs in wound
healing of any com-
pany in the biotechno-
logy field. Researcher
Susan Schiffer checks
a culture of cells pro-
ducing PDGF, a growth
factor which is being
studied for its poten-
tial role in wound
repair.

Amgen has been able to acceler-
ate its development programs in
this area during the past year.
Amgen has one of the most com-
prehensive programs in wound
healing of any company compet-
ing in the biotechnology field, and
during the past year, the Com-
pany has moved four of its product
candidates into advanced stages
of preclinical testing using a
variety of model systems. We are
investigating the potential of
platelet derived growth factor
(PDGF) and epidermal growth
factor (EGF) in accelerating the
healing process and in treating
surgical or soft tissue damage.
Insulin-like growth factor (IGF-I)
holds promise in accelerating
both soft and hard tissue or bone

repair and might play a role in
orthopedic surgery applications.
Fibroblast growth factor (FGF) is
currently undergoing investiga-
tion not only for its ability to
accelerate the healing of surface
wounds, but also to explore its
ability to promote the growth of
new blood vessels. Each of these
product candidates offers exciting
market opportunities for Amgen.
While each will not necessarily
resultin a new product, we will
select the most promising candi-
dates for human clinical testing
during fiscal 1989.

Amgen continues to

study and evaluate

alternative cell lines

for the production of

its biopharmaceutical

products. Researcher

Katie Fuller uses fluo-

rescent microscopy to

examine the morphol-

ogy of a new cell line 13
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Beyond our efforts with growth
factors, additional exploratory
programs on lymphokines and
hematopoetic growth factors,
immunomodulators, vitamins,
enzymes, growth promotants,
pigments and specialty chem-
icals, strategically position Amgen
for success in several segments
of the emerging biotechnology
industry. The Company believes
that the successful selection

and development of these pro-
grams will help to achieve a well
filled product pipeline in the future.

Amgen’s success at marketing its
recombinant DNA products to the
scientific research community
has enabled Amgen Biologicals to
set the industry standard for
purity and product performance
of such reagents. With demand
increasing for existing products
and the expansion of the product
line to include several newly
cloned proteins, sales have again
shown steady growth. With
approximately $2 million in sales
in fiscal 1988, the Company
achieved another year of record
performance and raised the stan-
dard for product quality in the
industry. The enthusiastic
response from university and cor-
porate researchers worldwide
provides further evidence of the
success of the Company’s early
marketing efforts.

Building on the core technology
which was developed in conjunc-
tion with the Company’s phar-
maceutical programs, Amgen’s
animal health programs covering
natural growth promotants con-
tinued to advance through field
testing during fiscal 1988.

Field trials on Amgen’s porcine
somatotropin continued on plan
with partner SmithKline Beckman
during fiscal 1988. Data from
several of the trials continue to
support the potential of this natu-

ral molecule for reducing the fat
content of pork, in addition to
increasing feed efficiency in pigs,
thus representing a significant
economic opportunity for hog
farmers throughout the world.

Testing of Amgen’s bovine soma-
totropin in conjunction with our
corporate partner continued to
demonstrate the utility of the
product in increasing milk yield in
dairy cattle by between 15% and
20%. Upon completion of the field
testing program, this product
should improve the production

and economics of dairy farming ‘
operations.

Amgen has success-
fully extended its
recombinant DNA
technology to several
applications in the
field of animal health
care. Researcher
Rou-Yin Hsu assays
samples to detect a
gene sequence
inserted into a cell as
partof the Company's
efforts on animal
growth promotants.




Exploratory work with Arbor Acres
Farm, Inc. to assess the applica-
tion of Amgen’s gene mapping
and other genetic selection tech-
niques to the poultry business
continued as part of our 50-50
partnership in GT Systems.

Amgen’s activity in the field of
animal health care presents it
with an opportunity to leverage its
basic science into new markets
beyond human pharmaceuticals.
The application of such tech-
nology to animal health care

is clearly established, and it
provides us with new product
candidates as we develop new
solutions to the challenges facing
today’s farmer.

The application of genetic
engineering techniques to the
production of specialty chemicals
has posed a series of unique
challenges to molecular biolo-
gists within the biotechnology
industry. The manipulation of
families of genes to produce large
quantities of compounds under
rigid economic constraints has
proven to be a serious challenge
to all companies in the field.

Since its inception, Amgen has
pioneered the successful applica-
tion of its multigene or gene

Research scientist
Eric Fisher explores
the application of
Amgen’s gene cluster
technology in an effort
to develop new pro-
duction techniques for
dyes and pigments

cluster cloning technology for

the production of various dyes,
pigments, vitamins, flavors,
fragrances and other specialty
chemicals. This capability dra-
matically expands the universe of
potential target molecules whose
synthesis is now possible through
advances in recombinant DNA
technology.

During the past year the Com-
pany expanded its portfolio of
exploratory programs while con-
tinuing on plan with its corporate
relationships. The Company’s
long term goal is to build a suc-
cessful business unitin the area
of specialty chemicals based on
the application of its gene cluster
technology and recombinant DNA
techniques. Today, Amgen scien-

Researcher Barbara
Karan-Tamir burns
away the alcohol used
to sterilize a wand
prior to spreading
bacterial colonies on
an agar plate to evalu-
ate genetically
engineered organisms
producing improved
detergent enzymes

tists are applying their skills to a
variety of projects ranging from
pharmaceuticals and nutrition to
industrial enzymes and fine
chemicals.







Waiting For Epogen—
The Road To The Marketplace

Amgens mammalian
cell culture facility was
completed at the close
of fiscal 1988 and is
currently being quali-
fied to insure that it
meets all GMP re-
quirements for the
production of human
pharmaceuticals

The development of new and
improved pharmaceutical prod-
ucts is often an expensive and
time consuming process, requir-
ing sophisticated scientific and
technical skills. Until recently, the
search for new medicines has
focused on synthetic compounds
whose mode of action was to
mimic the activity of those mole-
cules which occurred naturally

in the body. The advances in
molecular biology and recombi-
nant DNA technology heralded
the start of the biotechnology rev-
olution and opened new avenues
for the development and commer-
cialization of novel and innovative
pharmaceuticals which could not
be produced by conventional
technology.

One such compound is Epogen,
Amgen’s proprietary form of
human recombinant erythro-
poietin, which only a few years
ago was no more than a research
curiosity. Today, as we seek

Fu-Kuen Lin led the
team of Amgen scien
tists whose efforts
resulted in the suc-
cessful cloning and
expression of the
gene encoding
erythropoietin

approval from the FDA, Epogen
stands at the threshold of com-
mercialization, offering renewed
hope to those patients suffering
from the anemia associated with
chronic kidney disease.

Erythropoietin was first identified
in 1906 as the molecule responsi-
ble for the regulation and control
of red blood cell production. Qver
the next seventy-five years,
attempts by researchers to purify
and characterize the molecule
met with limited success.
Although erythropoietin occurs
naturally in the blood stream,
itis present at extremely low
concentrations which makes its
purification from blood or urine
impractical as a source of mate-
rial for therapeutic use. As a
result, studies using erythro-
poietin derived from natural
sources have been severely lim-
ited in scope and number. This
shortcoming was first over-
come in 1983 with Amgen’s
production of human recombinant
erythropoietin.

John Adamson, M.D
along with colleague
Joseph Eschbach,
M.D., was one of the
first physicians in the
world to clinically
evaluate Epogen as
part of the studies
which were initiated in
December 1985 at
Seattle’s Northwest
Kidney Center.

Amgen scientists were the first to
successfully apply genetic
engineering technology to clone
and express the gene for human
erythropoietin thereby setting the
stage for the production of this
important molecule in quantities
and at a purity level sufficient for
human therapeutic use. With the
assurance of greatly increased
supplies of pure human erythro-
poietin, the comprehensive
investigation of its clinical and
therapeutic application was pos-
sible for the very first time.

Amgen initiated clinical testing of
human recombinant erythro-
poietin in December 1985, when it
entered Phase I/l testing of its
Epogen product at Seattle’s
Northwest Kidney Center. The
patients who participated in this
trial were the first in the world to
benefit from this important
therapeutic compound. The

Joseph Eschbach
M.D., along with co-
author John Adamson,
published the results
of the first United
States trial on Epogen
in the prestigious New
England Journal of
Medicine. Their early
findings have now
been validated at sev-
eral clinical sites
throughout the world.
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results of this investigation were
published in the New England
Journal of Medicine, and set the
stage for a new era of therapy in
the field of nephrology. After its
initial clinical success, Amgen
moved to more advanced Phase
Il testing at several clinical cen-
ters throughout the United States.
A summary of these data was pre-
sented at both the American
Society of Hematology and the
American Society of Nephrology
meetings in Washington, D.C.
last December.

In October 1987, Amgen filed its
PLA on Epogen, achieving
another major milestone on the
way to the marketplace. Today
this product is undergoing FDA
review

As we await the FDA approval of
Epogen, each of us has an oppor-
tunity to reflect on the signifi-

Through the applica
tion of genetic engi
neering technology,

mammalian cells are

or the pro
duction lovative
biopharmaceuticals

such as Epogen

cance of the product. For Amgen,
it signifies the culmination of a
research effort which began with
the Company's founding. It sym-
bolizes the coming of age of
erythropoietin as an important
medical treatment as well as a
commercial opportunity.

For Linda Bell, who lost her kid-
neys to polycystic kidney disease,
and who has suffered from the
fatigue and anemia which accom-
panied her condition, it meant a
return to near normalcy, a chance
to renew her daily activities

and keep pace with her family
once more.

For Jennifer Pelly, a Seattle
mother of two teenagers, it has
meant a chance to regain control
over her life, which she had sur-
rendered to the effects of her

chronic anemia. It has meant a
chance to ski, bicycle or play ten-
nis again—things that she had
not done since her kidney func-
tion was lost.

For Barbara Karlin, an author and
journalist, it has meant a chance
to spend an active and enjoyable
day shopping and walking in
Westwood with her daughter. It
also meant a return to work and a
level of productivity which she
had not enjoyed since the onset
of herillness.

For Don Colter, M.D., a Seattle
surgeon, it has meant a return to
a full patient schedule and the
resumption of the active surgical
practice which he had to suspend
due to the complications of his
chronic anemia.

For Ron Labyorteaux, it has
meant a chance to pursue a vari-
ety of recreational and physical
activities he had not enjoyed
since the onset of his illness.

Christopher Blagg,
M.D., head of the
Northwest Kidney
Center in Seattle, has
hailed Epogen as
the most important
advance in the treat-
ment of chronic renal
failure since the
adventof kidney
dialysis

For Christopher Blagg, M.D., head
of Seattle’s Northwest Kidney
Center, Epogen marks the most
significant advance in nephrology
since dialysis and transplanta-
tion became a reality. For his
colleagues John Adamson, M.D.
and Joseph Eschbach, M.D.,
Epogen marks the dawn of a new
era in treating the severe anemia
of patients suffering from chronic
kidney disease.

For each and every kidney dis-
ease patient who suffers from
chronic anemia, Epogen signifies
renewed hope: hope of alleviating
the debilitating effects of their
chronic anemia and hope for
regaining control over their lives
and lifestyle.
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Results of Operations

Scale-up and produc-
tion capability are
essential elements of
Amgen’s long-term
strategy for success.
Cell culture production
supervisor, David
Bengston, checks the
preparation of sterile
media prior to the start
of an Epogen produc-
tion run.

Management’s Discussion and Analysis of Financial Condition and Results of Operations

Operations for the fiscal years ended March 31, 1988 and 1987 have been characterized by increasing revenues
of $53,325,000 and $34,722,000, respectively, predominately derived from corporate partners, including pay-
ments for achieving technological milestones, and interest income. Such increases have been accompanied by
increasing expenses, predominately for research and development. Research and development expenses for the
fiscal years 1988 and 1987 were $39,631,000 and $24,450,000, respectively. General and administrative
expenses have increased at approximately the same percentage rate as research and development expenses.

1988-1987 Total revenues increased by $18,603,000 for the fiscal year ended March 31, 1988, as compared
with the prior year, predominantly as a result of interest income, milestone and other corporate partner payments
from Amgen Clinical Partners. Interest income increased for the same period as a result of higher levels of
invested funds.

1987-1986 Total revenues increased by $11,363,000 for the fiscal year ended March 31, 1987, as compared
with the prior year, predominately as a result of interest income, milestone and other corporate partner payments
from Johnson & Johnson, Kirin, Kirin-Amgen and Kodak. Interest income increased for the same period as a
result of higher levels of invested funds.

In fiscal 1988, 1987, and 1986, the Company had two principal sources of revenue: revenues from its corporate
partners and interest on short-term investments. Payments from Amgen Clinical Partners, Abbottt, Johnson &
Johnson, Kirin and Kirin-Amgen accounted for 69%, 70%, and 83% of total revenues for the 1988, 1987 and
1986 fiscal years, respectively. See Note 3 of Notes to Amgen’s Consolidated Financial Statements. In addition to
these sources, the Company has generated increasing revenues from sales of genetically engineered reagents
for research purposes. Until revenues from product sales are substantial, the Company anticipates that corpora-
ate partner revenues and interest income will continue to be the Company’s principal sources of revenue.

Equity in loss of affiliated companies, in the amounts of $1,049,000, $1,895,000 and $648,000 in fiscal 1988,
1987, and 1986 respectively, reflects, principally, the Company’s share of the losses of Kirin-Amgen that resulted
from research and development payments by Kirin-Amgen to Amgen and Kirin.
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Financial Condition

The Company’s cash requirements have been satisfied from several major sources: proceeds from sales of
equity securities, interest income and revenues from corporate partners. In addition, during fiscal 1988 the
Company entered into various sale-leaseback transactions for the acquisition of certain equipment with an
aggregate cost of $11,269,000. The Company continues to maintain a strong financial position with cash, cash
equivalents and marketable securities of $105,565,000 at March 31, 1988.

In May 1987, the Company completed a public offering of 2,300,000 shares of Common Stock, resulting in net

proceeds to Amgen of approximately $75,000,000. The Company anticipates that the net proceeds, including

interest thereon will be used for the expected increase in capital expenditures (including expansion of manufac-

turing capabilities) and expanded working capital requirements relating to the further development of Epogen, |
G-CSF and the Company’s other products under development. Uncertainty as to the receipt and timing of ‘
regulatory approvals for products makes it difficult to estimate the amounts allocated to each use. Prior to

significant sales of human therapeutic products, the Company will need to develop a marketing and sales

organization, and a portion of proceeds may be used for this purpose.

In June 1987, the Company completed private placement of limited partnership interests, resulting in net pro-
ceeds of approximately $75,000,000. The resulting limited partnership will fund the development of G-CSF and
certain recombinant growth factors under a development agreement with the Company.

The Company expects its existing funds and cash payments under existing corporate partner agreements to be
adequate to finance planned capital expenditures and operations for the next several years.




Consolidated Balance Sheets
March 31, 1988 and 1987

Amgen Inc.

1988

1987

Assets Current assets:
Cash and cash equivalents $ 106,000 $ 921,000
Marketable securities, at cost which approximates market 105,459,000 56,723,000
Receivables:
Corporate partners:
Related parties 7,023,000 3,379,000
Others 1,052,000 1,493,000
Interest 3,443,000 1,654,000
Other 406,000 237,000
Inventories 1,040,000 —
Prepaid expenses 432,000 673,000
Total current assets 118,961,000 65,080,000
Property, plant and equipment, at cost—net 54,766,000 23,330,000
Note receivable from affiliated company 9,600,000 —
Funds held by Trustee for construction 5,955,000 5,611,000
Investments in affiliated companies 672,000 872,000
Other assets 2,881,000 1,916,000
$192,835,000 $ 96,809,000
Liabilities and  Current liabilities:
Stockholders’ Accounts payable $ 6,617,000 $ 3,018,000
Equity Employee compensation and benefits 1,953,000 1,136,000
Other accrued liabilities 1,267,000 620,000
Accrued clinical costs 793,000 73,000
Unearned corporate partner revenue—related parties 150,000 453,000
Current portion of long-term debt and lease obligations 2,008,000 450,000
Total current liabilities 12,788,000 5,750,000
Long-term debt and lease obligations 16,503,000 7,100,000
Commitments (Note 5)
Stockholders’ equity:
Common stock, $.0001 par value; 50,000,000 shares authorized;
outstanding—16,691,163 shares in 1988 and 14,262,301 shares
in 1987 2,000 1,000
Additional paid-in capital 181,619,000 103,760,000
Deficit (18,077,000) (19,802,000)
Total stockholders’ equity 163,544,000 83,959,000
$192,835,000 $ 96,809,000

See accompanying notes.
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Amgen Inc. Consolidated Statements of Operations
‘ Years ended March 31, 1988, 1987 and 1986

1988 1987 ; 1986
Revenues and other income:
From corporate partners:
Related parties $34,927,000 $14,611,000 $11,389,000
| Others 7,223,000 13,650,000 8,851,000
Product sales 2,130,000 1,580,000 856,000
Interest income 9,045,000 4,881,000 2,263,000
Total revenues and other income 53,325,000 34,722,000 23,359,000
Expenses:
Research and development 39,631,000 24,450,000 17,424,000
General and administrative 10,284,000 6,782,000 4,600,000
Equity in loss of affiliated companies 1,049,000 1,895,000 648,000
Interest expense, net 287,000 — 15,000
Total expenses 51,251,000 33,127,000 22,687,000
Income before income taxes 2,074,000 1,595,000 672,000
Provision for income taxes 349,000 458,000 124,000
Netincome $ 1,725,000 $ 1,137,000 $ 548,000
Earnings per share $.10 $.08 $.05
Shares used in calculation of earnings per share 17,334,000 14,933,000 11,644,000
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Amgeninc. Consolidated Statements of Stockholders’ Equity
Years ended March 31, 1988, 1987 and 1986

Additional
Common paid-in
stock capital Deficit

Balance at March 31, 1985 $1,000 $ 59,191,000  $(21,487,000)
Proceeds from issuance of 313,356 shares of common stock in a

private placement — 5,000,000 -
Net proceeds from issuance of 2,638,000 shares of common stock

in a public offering — 37,028,000 —
Issuance of 158,649 shares of common stock upon the exercise of

stock options — 299,000 —
Net income — — 548,000
Balance at March 31, 1986 1,000 101,518,000 (20,939,000)
Net proceeds from registration of common stock — 714,000 —
Issuance of 286,515 shares of common stock upon the exercise of

stock options — 1,528,000 —
Net income — — 1,137,000
Balance at March 31, 1987 1,000 103,760,000 (19,802,000)
Net proceeds from issuance of 2,300,000 shares of common stock

in a public offering 1,000 74,613,000 —
Net proceeds from issuance of warrants in connection with the

Limited Partnership-1988 portion - 2,191,000 —
Issuance of 128,862 shares of common stock upon the exercise of

stock options - 1,055,000 —

Net income — — 1,725,000
Balance at March 31, 1988 $2,000 $181,619,000  $(18,077,000)
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See accompanying notes.



Amgen Inc.
Years ended March 31, 1988, 1987 and 1986

Consolidated Statements of Changes in Financial Position

fio 1988 1987 1986
Cash, cash equivalents and marketable securities
provided (used) by operations:
Net income $ 1725000 $ 1,137,000 $ 548,000
Depreciation and amortization 4,120,000 2,646,000 2,538,000
Equity in loss of affiliated companies 1,049,000 1,895,000 648,000
Changes in:
Receivables (5,161,000) (4,179,000) (1,608,000)
Inventories (1,040,000) — —
Prepaid expenses 241,000 (116,000) (127,000)
Accounts payable 3,599,000 1,996,000 78,000
Accrued liabilities 2,184,000 556,000 693,000
Unearned corporate partner revenue (303,000) (1,523,000) 1,613,000
Cash, cash equivalents and marketable
securities provided by operations 6,414,000 2,412,000 4,383,000
Investment activities:
Purchases of property, plant and equipment (35,556,000) (11,787,000) (4,749,000)
Loan to affiliated company (9,600,000) — —
Investment in affiliated company (849,000) — —
(Increase) decrease in funds held by Trustee (344,000) (300,000) 2,263,000
Increase in other assets (965,000) (294,000) (415,000)
Cash, cash equivalents and marketable
securities used by investment activities (47,314,000) (12,381,000) (2,901,000)
Financing activities:
Net proceeds from registration and/or issuances of
common stock and warrants 77,860,000 2,242,000 42,327,000
Increase (decrease) in long-term debt and lease
obligations 10,961,000 (1,274,000) 564,000
Cash, cash equivalents and marketable
securities provided by financing activities 88,821,000 968,000 42,891,000
Increase (decrease) in cash, cash equivalents and
marketable securities $ 47,921,000 $ (9,001,000)  $44,373,000
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Amgen Inc.

1. Summary of significant
accounting policies

Notes to Consolidated Financial Statements
March 31, 1988

Business Amgen Inc. (the Company or Amgen) was founded to develop, manufacture and market products
based on advanced biotechnology. To date, the principal activities have included research, development and
manufacturing of products for preclinical and clinical testing and sale to the scientific research community.

Principles of consolidation The consolidated financial statements include the accounts of the Company
and its wholly owned subsidiaries. Investments in affiliated companies which are 50 percent owned and/or for
which the Company exercises significant influence over operations are accounted for on the equity method. All
material intercompany transactions and balances have been eliminated in consolidation.

Cash equivalents and marketable securities Cash equivalents consist of money market funds. Marketable
securities consist primarily of debt securities and certificates of deposits.

Inventories Inventories are stated at the lower of cost or market.

Depreciation and amortization Depreciation of buildings and equipment is provided over their estimated
useful lives on a straight-line basis. Equipment under capital leases and leasehold improvements are amortized
on a straight-line basis over the shorter of their useful lives or lease terms, including periods covered by options
which are expected to be exercised.

Revenues from corporate partners Revenues from corporate partners are recognized based on the terms
and conditions of the related agreements, as follows:

Revenues related to agreements which provide for predetermined levels of effort and fixed funding over the life of
the agreement are recognized over specified performance periods on a percentage of completion basis.

Revenues related to agreements which do not provide for fixed funding over the life of the agreement are
recognized based on the specific levels of effort employed during the period.

Revenues related to milestone payments, which the Company has the irrevocable right to receive and retain,
are recognized when the related milestone events are achieved. Payments received which are related to future
performance are deferred and taken into income as earned over specified future performance periods.

Research and development costs Research and development costs are expensed as incurred. Included in
research and development costs for the years ended March 31,1988, 1987 and 1986 are $22,614,000,
$12,768,000 and $7,916,000, respectively, related to revenues from corporate partners.

Interest cost Interest cost on construction in progress capitalized for the years ended March 31, 1988, 1987
and 1986 is $407,000, $486,000 and $499,000, respectively.

Income taxes The Company has elected early adoption of Statement of Financial Accounting Standard

No. 96 “Accounting for Income Taxes” and has chosen to retroactively restate its 1987 and 1986 consolidated
financial statements to apply this new method of accounting under which, among other things, loss carryfor-
ward benefits are treated as a reduction of the provision for income taxes rather than as an extraordinary credit.
Adoption of this accounting standard has had no effect on the Company’s net income for the years ended March
31,1988, 1987 and 1986 or on the Company’s deficit as of March 31, 1985 (See Note 8).

Investment tax credits are recorded on the flow-through method.
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1. Summary of significant
accounting policies
(continued)

2. Investments in
affiliated companies

Per share data Earnings per share are based on the weighted average number of common shares outstand-
ing. Shares issuable upon the exercise of stock option grants and warrants are included in the per share
computation unless their inclusion would be antidilutive.

In June 1987, Amgen Clinical Partners, L.P. (the Limited Partnership), a limited partnership in its development
stage, completed a private placement of limited partnership interests, resulting in net proceeds of approximately
$75,000,000. In connection with its formation, the Limited Partnership has been granted an exclusive royalty-
free license and right from Amgen to certain patents, know-how and materials related to the research and
development, manufacture and sale of products developed from certain technologies for human pharmaceutical
use in the United States. Amgen Development Corporation, a wholly-owned subsidiary of Amgen, serves as the
general partner of the Limited Partnership and has a one percent interest in the Limited Partnership.

In June 1984, the Company contributed $4,000,000 and assigned all of its right, title and interest in and
granted a worldwide royalty-free, exclusive license to certain technology for use in human therapeutics in
exchange for a 50 percent interest in Kirin-Amgen, Inc. (Kirin-Amgen). In May 1985, the Company assigned all
of its right, title and interest in and granted a worldwide royalty-free, exclusive license to certain technology
related to the breeding of chickens and turkeys in exchange for a 50 percent interest in G.T. Systems. Such
entities were formed for the development, manufacture and marketing of certain products based on advanced
biotechnology.

The Company accounted for its equity in the net losses of Kirin-Amgen based on the relationship of its cash
contribution to the total contributed cash received by Kirin-Amgen. At March 31, 1988, the Company’s invest-
ment in Kirin-Amgen had been reduced to zero. The Company has recorded its investment in G.T. Systems at
zero and, accordingly, is not required to recognize its equity in the net losses of G.T. Systems. The differences
between the carrying amounts of the Company’s investments in Kirin-Amgen and G.T. Systems and its underly-
ing equity in their net assets is primarily attributable to the Company recording no value in its investment
account for the contributed technologies.

Summarized financial information on a combined basis for the Partnership, Kirin-Amgen and G.T. Systems is as
follows:

Financial position March 31, 1968 March 31, 1987

Current assets, principally cash, cash equivalents and marketable securities  § 1,436,000 $ 9,279,000

Intangible assets, net 3,785,000 6,087,000

Total assets $ 5221,000 $ 15,366,000
Current liabilities, principally related parties $10914,000 $ 4,287,000
Long-term debt, payable to Amgen 9,600,000 —
Capital 36,536,000 30,000,000
Deficit (51,829,000) (18,921,000)

Total liabilities and capital (deficit) $ 5221,000 $15366,000




2. Investments in
affiliated companies
(continued)

3. Corporate partners

Year ended Year ended Year ended

Operating results March 31, 1988 March 31, 1987 March 31, 1986
Revenues from corporate partners:

Amgen $ 1,000,000 $ 1,500,000 $ =

Other 2,500,000 2,500,000 2,500,000
Product sales 117,000 25,000 —
Interest income 580,000 859,000 1,275,000

Total revenues and other income 4,197,000 4,884,000 3,775,000
Operating expenses, principally related to research and

development performed by related parties 34,503,000 12,168,000 6,561,000
Amortization 2,602,000 2,796,000 2,584,000

Total expenses 37,105,000 14,964,000 9,145,000
Net loss $(32,908,000)  $(10,080,000)  $(5,370,000)

Limited Partnership Pursuant to the terms of an agreement entered into with the Limited Partnership,
Amgen has agreed to use its best efforts to perform certain research and development, including that necessary
to receive Food and Drug Administration (FDA) approval for sale of certain products in the United States. Amgen
is paid for such services at an amount equal to its actual costs, as defined, plus a management fee equal to a
stated percentage of such costs. Amgen has also irrevocably received certain milestone payments totalling
$4,000,000 upon entering the agreement and achieving a significant milestone during the development pro-
cess. The total amount Amgen will be paid under this agreement is limited to the capital contributions of the
partners, as reduced by certain other expenditures or commitments. Included in revenues from corporate part-
ners—related parties for the year ended March 31, 1988 is $16,344,000 earned under this agreement.

In accordance with the agreement, Amgen is obligated to fund certain cost overruns associated with the
research and development up to specified limits. In addition, Amgen is also obligated to fund the costs of certain
clinical trials necessary to receive certain regulatory approvals for such products in major European countries
and has agreed to pay stated royalties to the Limited Partnership on sales of related products for human
pharmaceutical use in specified geographic areas of the world, including Europe.

If the research and development efforts are successful and the necessary FDA approvals are obtained, Amgen
will be responsible for manufacturing and marketing the resulting products in the United States on behalf of
the parties.

Amgen has been granted an option to purchase all of the limited partners’ interests in the Limited Partnership,
upon the occurrence of certain future events. If Amgen exercises such option each limited partner will receive, at
Amgen’s discretion, either an initial cash payment, a distribution of a specified number of shares of Amgen’s
common stock or a combination of each. In addition, each limited partner will receive stated royalties on future
sales of the Limited Partnership’s products in the United States and certain other geographic areas of the world
through December 31, 2005.

In order to fund certain initial expenditures, primarily related to organizational expenses and syndication fees
and expenses, the Limited Partnership and Amgen entered into a loan agreement whereby Amgen agreed to lend
the Limited Partnership $9,600,000. The loan is full recourse to the Limited Partnership and is secured by notes
receivable, aggregating approximately $68,000,000, received by the Limited Partnership in connection with the
offering of limited partnership interests. Interest on the loan is equal to the prime rate of a major bank plus .25%
(8.75% at March 31, 1988) and is payable annually in arrears. The principal balance of the loan is due in full on
June 30, 1990.

Johnson & Johnson In September 1985, Amgen and Ortho Pharmaceutical Corporation, a subsidiary of
Johnson & Johnson (Johnson & Johnson), entered into an agreement whereby Johnson & Johnson was given
certain rights to technologies involving three human therapeutic products in specified geographic areas of the
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3. Corporate partners  world. In June 1987, Amgen and Johnson & Johnson entered into an additional agreement whereby Johnson &

(continued)

Johnson was given certain rights to the manufacturing know-how related to one of the aforementioned tech-
nologies. In connection with these agreements, Amgen has irrevocably received and will irrevocably receive
certain milestone payments upon signing the agreements and achieving certain significant milestones during
its performance under the agreements. In addition, Amgen conducts certain research and development activities
with respect to the technologies on behalf of Johnson & Johnson and is paid for such services at specified
amounts which exceed its research and development costs. Included in revenues from corporate partners—for
the years ended March 31,1988, 1987 and 1986 are $4,115,000, $10,409,000 and $8,498,000 earned under
these agreements, including milestone payments of $2,000,000, $8,000,000 and $7,000,000, respectively.

Johnson & Johnson was also granted an exclusive license to sell any resulting products developed from such
technologies in the related areas of the world. In return for such license, Amgen will receive certain profit sharing
payments and royalties based on future sales. As of March 31,1988, the Company has earned no profit sharing
payments or royalties under this agreement.

Kirin-Amgen entered into a similar agreement with Johnson & Johnson regarding an exclusive license for

the development and marketing of a product. For each of the years ended March 31, 1988, 1987 and 1986,
Kirin-Amgen earned revenues of $2,500,000 related to the irrevocable receipt of milestone payments from such
agreement.

Kirin-Amgen Pursuant to the terms of agreements entered into with Kirin-Amgen, the Company conducts
certain research and development activities on behalf of Kirin-Amgen and is paid for such services at spec-

ified amounts not to exceed their actual costs, as defined, plus a stated percentage of such costs. Included

in revenues from corporate partners—related parties for the years ended March 31,1988, 1987 and 1986 are
$10,369,000, $4,937,000 and $3,096,000, respectively, related to these agreements.

In December 1986, the Company and Kirin-Amgen entered into an agreement whereby Amgen was granted an
exclusive license to manufacture and sell a product developed in a specified geographic area of the world. In
connection with this agreement, the Company has paid and will pay Kirin-Amgen certain milestone payments
(aggregating $6,000,000) upon signing the agreement and the achievement of certain significant milestones
during the development and regulatory approval process. Included in research and development expense for the
years ended March 31,1988 and 1987 are $1,000,000 and $1,500,000, respectively, related to milestone pay-
ments earned by Kirin-Amgen under this agreement. In addition, the Company will pay Kirin-Amgen royalties
based on future sales of such product. The worldwide rights to the technology under this agreement were
contributed to Kirin-Amgen by Kirin Brewery Company, Limited and Amgen in July 1986 (see Kirin Brewery
Company, Limited).

In connection with its various agreements with Kirin-Amgen, the Company has been granted sole and exclusive
licenses for the manufacture and sale of certain products in specified geographic areas of the world. In return for
such licenses, the Company has either paid Kirin-Amgen stated amounts upon the receipt of the licenses or will
pay Kirin-Amgen royalties based on future sales. As of March 31, 1988, the Company has had only minimal sales
of such products.

Kirin Brewery Company, Limited In January 1986 and March 1987, Kirin Brewery Company, Limited (Kirin), a
Japanese corporation which owns the remaining 50% interest in Kirin-Amgen (Note 2), and Amgen entered into
agreements to collaborate in the further development of certain technologies. Pursuant to the terms of the
agreements, Kirin will pay Amgen up to specified amounts for the performance of certain research and develop-
ment activities with respect to such technologies and the achievement of certain significant milestones during
the development process. Included in revenues from corporate partners-related parties for the years ended
March 31,1988, 1987 and 1986 are $1,743,000, $4,989,000 and $3,258,000 earned under these agreements,
respectively, including milestone payments for the years ended March 31, 1988, 1987 and 1986 of $900,000,
$3,300,000 and $2,000,000, respectively.




3. Corporate partners  Upon the achievement of certain significant milestones in the development of the technologies, all right, title
(continued)  and interest in such technologies would be transferred to Kirin-Amgen. During the year ended March 31, 1987,
the technology related to the January 1986 agreement was transferred to Kirin-Amgen.

Abbott Laboratories In May 1983, Abbott Laboratories (Abbott), a stockholder owning 1,250,000 shares

of the Company’s common stock as of March 31, 1988, entered into a five-year research and development
agreement with the Company calling for payments aggregating approximately $19,000,000. Under this agree-
ment, the Company will perform research and development activities with respect to several types of diagnostic
products which, if developed, will be manufactured and sold by Abbott. The Company will receive a royalty on
net sales to the year 2000 on products which use certain diagnostic technologies. Products in areas funded
under the agreement cannot be sold by the Company either alone or with another corporate partner in most
instances until the year 2000. Included in revenues from corporate partners-related parties for the years ended
March 31,1988, 1987 and 1986 are $4,487,000, $4,006,000, and $3,815,000, respectively, related to this
agreement. The agreement terminated in May 1988.

4. Long-term debt Long-term debt and lease obligations consist of the following:

and lease obligations 4 March 31, 1988 March 31, 1987
Capital lease obligations $10,708,000 $ =
Industrial development bonds 7,100,000 7,550,000
Note payable to Limited Partnership 703,000 —

18,511,000 7,550,000
Less current portion (2,008,000) ( 450,000)

$16,503,000 $7,100,000

In connection with various sale-leaseback transactions, the Company is obligated under capital leases for
certain equipment with an aggregate cost at March 31, 1988 of $11,269,000. These obligations bear interest at
fixed effective rates of approximately 8% and are due in quarterly installments through December 1994. The
leases include options to purchase the equipment at fair market value at the expiration of the lease terms.

The industrial development bonds represent a December 1983 loan from the City of Chicago (the City). The
unexpended funds ($5,955,000 at March 31, 1988) are invested in short-term cash investments and are stated
at cost which approximates market. Such funds are to be used for the construction of a manufacturing facility in
Chicago. The bonds bear interest, payable semi-annually, at a floating rate (6.8% at March 31, 1988) which is
equal to 80% of a major bank’s prime rate, not to exceed 12% or be less than 6%%. The bonds are collateralized
by the manufacturing facility. In addition, payment of the outstanding principal amount and up to $500,000 of
accrued interest on such bonds has been guaranteed by a nonaffiliated party through December 1988. In
connection with the bonds and the related guarantee, the Company is required, until December 10, 1988, to
maintain unencumbered cash, cash equivalents and marketable securities aggregating $15,000,000 and is
prohibited from paying cash dividends. At March 31,1988, the bonds are payable in fifteen annual instaliments
of $450,000 and a final payment of $350,000 due on December 1, 2003; however, on December 10, 1988, the 35
holders of the bonds have the right to put such bonds for payment in whole or part. In the event such bonds are
put, the Company has the option to attempt to resell such bonds or to use the unexpended funds held for
construction to repay the related amounts. At March 31, 1988, the bonds are classified in accordance with their
stated maturities and the unexpended funds held for construction are classified as noncurrent assets.

The note payable to the Limited Partnership is a non-interest-bearing obligation representing the balance of the
purchase price for the Company’s general partnership interest in the Limited Partnership.

The aggregate stated maturities of all long-term debt, including capital lease obligations, due subsequent to
March 31, 1988 is as follows: $2,008,000—1989; $2,057,000—1990; $2,214,000—1991; $2,098,000—1992;
$2,235,000—1993 and $7,899,000 thereatter.
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5. Commitments

6. Capital stock

7. Stock option plans

The Company leases land, on which its Chicago manufacturing facility is being constructed, office and labora-
tory facilities and equipment under noncancellable operating lease agreements which expire on various dates
through 2008. Certain of the lease agreements require the Company to pay operating costs, including property
taxes, insurance and maintenance costs and contain renewal options at amounts adjusted for changes in the
consumer price index.

Future minimum lease payments under noncancellable capital and operating leases at March 31, 1988 are
as follows:

Year ending March 31, Capital Operating
1989 $ 2,121,000 $ 1,419,000
1990 2,121,000 1,382,000
1991 2,121,000 1,352,000
1992 2,121,000 1,139,000
1993 2,121,000 857,000
Thereafter 3,273,000 3,945,000
Total minimum lease payments 13,878,000 $10,094,000
Less amount representing interest (3,170,000)

Present value of minimum lease payments $10,708,000

Rent expense for operating leases was approximately $1,792,000, $1,283,000 and $710,000 for the years ended
March 31,1988, 1987and 1986, respectively.

On July 29, 1987, the Company's stockholders approved an amendment to the Company’s articles of incorpora-
tion increasing the number of shares of common stock authorized to be issued from 27,200,000 to 50,000,000.

In connection with the sale of limited partnership interests, Amgen issued warrants to the limited partners to
purchase an aggregate of 3,025,440 shares of its common stock in exchange for the right to purchase the
limited partners’ interests in the Limited Partnership (Note 3). The warrants entitle the holders to purchase the
Company’s common stock at a price of approximately $50 per share from July 1, 1988 through June 30, 1992
and approximately $55 per share from July 1, 1992 through June 30, 1994. The warrants are not freely trans-
ferable until certain events occur,

In addition to common stock, the Company’s authorized capital also includes 5,000,000 shares of preferred
stock, $.0001 par value. At March 31, 1988, no shares of preferred stock are issued and outstanding.

The following is a summary of the Company’s various stock options plans.

The Company’s Nonqualified Stock Option Plan is a non-statutory stock option plan covering the issuance of
options that will not qualify as “incentive stock options.” The Plan provides for the grant of options to selected
employees and members of the Scientific Advisory Board. At March 31, 1988, options on shares of common
stock available for future grant under this Plan total 1,600. Options granted have a maximum term of ten years,
must be issued at an exercise price of at least 85% of the fair market value of the shares on the date granted and
may not be transferred other than upon death.

Under the Company’s 1981 Incentive Stock Option Plan, as amended, options on shares of common stock may
be granted to eligible employees or officers of the Company at an exercise price of not less than the fair mar-
ket value of the stock on date of grant. The maximum term during which any option may be exercised shall be
ten years from date of grant. To date, options have been granted with two to five-year vesting schedules. At
March 31,1988, options on shares of common stock available for future grant under this Plan total 10,224.




7. Stock option plans
(continued)

8. Income taxes

The Company’s 1984 Stock Option Plan, as amended, provides for option grants designated as either non-
qualified or incentive stock options. The terms and conditions of this Plan are generally the same as those of the
Company’s Nonqualified Stock Option Plan or 1981 Incentive Stock Option Plan depending on the designation
of the option. At March 31, 1988, options on shares of common stock available for future grant under this Plan
total 140,196.

The Company’s 1987 Directors’ Stock Option Plan is a non-qualified stock option plan covering the issuance of
options that will not qualify as incentive stock options. The Plan provides for the annual grant of 2,000 options
to each member of the Company’s Board of Directors who is not an employee of the Company. Under this Plan,
options covering up to 100,000 shares of the Company’s common stock may be issued at an exercise price of at
least 85% of the fair market value of the shares on the date of grant. At March 31, 1988, options on shares of
common stock available for future grants under this Plan total 72,000.

The Company’s 1988 Stock Option Plan, which is subject to stockholder approval, provides for the grant of
options to purchase up to 3,000,000 shares of the Company’s common stock. The terms and conditions of this

plan are generally the same as the 1984 Stock Option Plan.

Stock option information with respect to the Company’s stock option plans follows:

Incentive stock options Nonqualified stock options

Shares Price Shares e P/igg

Balance March 31, 1985 unexercised 748,702 $.67-10.67 362,375 $4.50-5.63
Granted 221,114 $6.87-18.50 61,886 $6.50
Exercised (146,728) $.67-10.67 (15,175) $4.50
Cancelled (13,800) $.67-10.67 (4,875) $4.50
Balance March 31, 1986 unexercised 809,288 $.67-18.50 404,211 $4.50-6.50
Granted 277,637  $14.25-39.00 174187  $17.75-33.15
Exercised (243,788) $.67-10.67 (48,006) $4.50-6.89
Cancelled (28,752) $6.13-23.75 (22,234) $4.50-20.19
Balance March 31, 1987 unexercised 814,385 $.67-39.00 508,158 $4.50-33.15
Granted 506,262  $22.25-41.00 626,978  $20.00-40.00
Exercised (109,268) $.67-23.75 (22,100) $4.50-6.88
Cancelled (88,851) $6.88-40.00 (341,278) $4.50-38.25
Balance March 31, 1988 unexercised 1,122,528 $4.40-41.00 771,758 $4.50-31.45

At March 31,1988, incentive stock options and nonqualified stock options to purchase 402,127 and 343,662
shares, respectively, were exercisable and options on 3,224,020 shares were available for future grants, includ-
ing 3,000,000 options under the 1988 Stock Option Plan subject to stockholder approval. During the years
ended March 31,1988, 1987 and 1986, stock options to purchase 11,183; 24,365 and 37,000 shares of common
stock were exercised by tendering 2,506; 5,279 and 3,254 previously owned shares of the Company’s common
stock, respectively.

The provision for income taxes includes the following:
Year ended March 31, Year ended March 31, Year ended March 31,

1988 1987 1986
Federal income taxes $ 55,000 $ — $ —
State income taxes 294,000 358,000 124,000
Foreign income taxes — 100,000 -

$349,000 $458,000 $124,000
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8. Income taxes
(continued)

9. Property,
plant and
equipment
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The provision for income taxes varies from taxes based on the federal statutory rate of 37% in 1988 and 46% in
1987 and 1986 as follows:

Year ended March 31, Year ended March 31, Year ended March 31,
1988 1987 1986
Statutory rate applied to income before
income taxes $ 767,000 $ 734,000 $ 309,000
Tax effect of equity in loss of affiliated company,
not deductible for income tax purposes 323,000 872,000 298,000
State income taxes, net of federal income
tax benefit 185,000 193,000 67,000
Tax effect of other expenses not deductible for
income tax purposes 42,000 55,000 -
Foreign income taxes, net of federal income
tax benefit — 54,000 -
Tax benefit from utilization of net operating loss
carryforwards (1,023,000) (1,478,000) (546,000)
Other 55,000 28,000 (4,000
$ 349,000 $ 458,000 $124,000

At March 31,1988, the Company has tax-basis net operating loss, research and experimental credit and invest-
ment tax credit carryforwards available to offset future federal income taxes payable which expire as follows:

Net operating Research and Investment tax

losses  experimental credits credits

1997 $ = $ 252,000 $ 66,000
1998 — 560,000 60,000
1999 5,190,000 613,000 53,000
2000 7,289,000 767,000 68,000
2001 — 267,000 38,000
2002 — 177,000 =4
2003 — 347,000 =
$12,479,000 $2,983,000 $285,000

For financial reporting purposes, the Company has available net operating loss carryforwards of approximately
$12,636,000. Net operating loss carryforwards are different for income tax and financial reporting purposes
primarily due to differences in depreciation rates and accounting for stock options.

Property, plant and equipment consists of the following:

March 31, 1988 March 31, 1987

Land $ 1,385,000 $ 923,000
Buildings 5,990,000 -
Laboratory equipment 16,695,000 11,106,000
Furniture and office equipment 2,051,000 1,180,000
Leasehold improvements 15,578,000 6,152,000
Equipment under capital leases 11,269,000 -
Construction in progress 13,723,000 11,969,000
66,691,000 31,330,000
Less accumulated depreciation and amortization (11,925,000) (8,000,000)
$ 54,766,000 $23,330,000

Included in Buildings at March 31, 1988 is $5,199,000 related to a manufacturing facility in Chicago. In light
of the Company’s facilities needs, it does not anticipate using such facility in its current operations and is
attempting to sublease such facility on an interim basis.




10. Quarterly financial
data (unaudited)

The Board of Directors
and Stockholders
of Amgen Inc.

In thousands except per share amounts

1988 Quarter Ended

; i skl ﬂa/ch 31 December 31  September 30 June 30

Total revenues and other income $14 573" 518,553 $12,618 $12,581
Total operating expenses 14,005 13,161 12,174, - 11,911
Net income 487 351 393 494
Per share .03 .02 .02 .03
o e e e s LD

March 31 chemberﬁ Sep{ember 30 e Junq 30

Total revenues and other income $10626 $ 8,939 $ 71414 - $.:7.743
Total operating expenses 10,131 8,745 7,065 7,186
Net income 232 136 295 474

Per share .02 01 .02 .03

The Company has elected early adoption of Statement of Financial Accounting Standard No. 96 “Accounting for
Income Taxes™ and has chosen to retroactively restate the above quarterly consolidated financial results to
apply this new method of accounting under which, among other things, loss carryforward benefits are treated as
a reduction of the provision for income taxes rather than as an extraordinary credit. Adoption of this accounting
standard has had no effect on the 1988 and 1987 quarterly consolidated net income. See discussion in Sum-
mary of Significant Accounting Policies (Note 1and 8) to the consolidated financial statements.

Report of Certified Public Accountants

We have examined the accompanying consolidated balance sheets of Amgen Inc. at March 31, 1988 and 1987,
and the related consolidated statements of operations, stockholders’ equity and changes in financial position
for each of the three years in the period ended March 31, 1988. Our examinations were made in accordance with
generally accepted auditing standards and, accordingly, included such tests of the accounting records and such
other auditing procedures as we considered necessary in the circumstances.

In our opinion, the statements mentioned above present fairly the consolidated financial position of Amgen Inc.

at March 31, 1988 and 1987, and the consolidated results of operations and changes in financial position for

each of the three years in the period ended March 31, 1988, in conformity with generally accepted accounting 39
principles applied on a consistent basis during the period after restatement of the consolidated financial state-

ments for 1987 and 1986 to give retroactive effect to the change, with which we concur, in the method of

accounting for income taxes as described in Note 1 to the consolidated financial statements.

Arthur Young & Company

Los Angeles, California
May 9, 1988
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A copy of the Company’s annual report to the Securities and Exchange Commission on Form 10-K is available
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American Stock Transfer
99 Wall Street, New York, New York 10005

Cooley Godward Castro Huddleson & Tatum
Palo Alto, California
San Francisco, California

Arthur Young & Company
Los Angeles, California

The Annual Meeting will be held on Tuesday, July 26, 1988 at 10:30 a.m. at the Biltmore Hotel,
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guarantee obtained in connection with the Company’s industrial development bonds related to the construc-
tion of a facility in Chicago prohibits the Company from paying cash dividends through December 31, 1988 with-
out prior approval of the guarantor.

The following table sets forth, for fiscal periods indicated, the range of high and low closing sale prices for the
fiscal years 1988 and 1987:

1988 High Low
Fourth Quarter $35% $30
Third Quarter 37" 16%
Second Quarter 34Ys 26%
First Quarter 4% 34Ys
1987

Fourth Quarter 44, 23%
Third Quarter 24 17%
Second Quarter 25" 137

First Quarter 28" 18%
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THE WHITE HOUSE

WASHINGTON

April 25, 1989

Dear Dr. Reck:

Thank you for your interest in the position of Assistant to the
President for Science and Technology.

Please know that you were considered, along with many others, for
this important position. While your background is certainly
impressive and you many strong letters of recommendation were
written on your behalf, a decision has been reached, and the
candidate will be announced shortly.

Again, we appreciate your desire to be a part of the Bush
Administration.

With best wishes,

Sincerely,

(Ot Ot

Andrew H. Card, Jr.
Assistant to the President
eand Deputy to the Chief of Staff

Dr. Ruth A. Reck
7279 Westchester
West Bloomfield, Michigan 48322



7279 Westchester
West Bloomfield, MI 48322
31 Jan 1989

Andrew H. Card

Deputy Chief of Staff
The White House
Washington, D. C. 20500

Dear Mr. Card:

Thank you for returning my call this morning regarding my interest in
the position of Presidential Science Advisor in the White House.

I am enclosing the items which we discussed on the phone. If I can
provide any additional information that would assist you in your
decision, please let me know.

Sincerely,

Aot 7 Tk

Dr. Ruth A. Reck




PRESIDENTIAL SCIENCE ADVISOR IN THE WHITE HOUSE

The situation defining the role of the presidential science advisor in
the White House is:

(1)National security is threatened by a change in the balance of power
among nations.

(2) Global environmental changes can lead to a change in the balance of
power.

(3) Decisions to deal with environmental change must be made by the
administration in the face of limited economic resources.

(4) A multinational protocol will likely be negotiated and will dictate
necessary domestic responses to ameliorate climate change from the
greenhouse gases.

The related concepts that the President will need to face are:

It is necessary to correctly identify the threats from environmental
change: Over what spatial and temporal scale? How fast will crises
occur? What will be the consequences for the U. S. and for its enemies?
What is the likelihood of occurrence? Will proposed technologies be
needed? Will they do what they promise to do? Are they worthwhile for
the country to make investments in at this time?

Policy decisions relating to either (1) domestic means to deal with an
environmental change or (2) military or economic ways to deal with a
change in the balance of national security must be made in the face of
very limited economic resources and limited information. Hence, costs
must be carefully analyzed to identify appropriate policies.

The conclusions that can be reached as a result of the above are:

The U. S. cannot afford to make false assumptions about the threat from
climate change.

It cannot afford to make false assumptions relating technology to
environmental change or to the change in security.

It is necessary to clearly identify problems, consequences, policy
options and the value of proposed technology. We must seriously
consider the domestic consequences of proposed options.

Good decisions require understanding between the academic community,
industry and those in government who have the power to make decisionms.

Preparedness requires future planning with progress appropriate for the
cost.




(Note:equivalent statements can be written for any decisions which must
be made by the administration which involve the use of science.)

The role of the Science Advisor:

- to inform and advise the administration about all matters pertaining
to science and technology; to furnish leadership in dealing with the
other branches of government in matters relating to these topics; to
furnish a bridge between the government and both the academic community
and industry to bring about good policies and good decision-making
relating to all aspects of science, technology and the public welfare.
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Governor,

My. Bloch sent every annual report for the
last 8 years. VERY BULKY. If you want to
review them, I have them handy.

1c



NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

March 13, 1989

OFFICE OF THE
DIRECTOR

‘al
MAR 13 1989

Honorable John H. Sununu
Chief of Staff
The White House
Washington, D.C. 20500

Dear Governor Sununu:

I appreciate having had the opportunity last week to talk to you
and discuss NSF and its activities. Enclosed is the additional
information you requested.

With regard to possible candidates for the President's Assistant
for Science and Technology, the selection should focus on an
individual who knows both the industrial and academic aspects of
science, who has a good understanding of basic research, and who
knows from experience how technology affects the marketplace and
shapes the economic and security policies of the Nation.

Individuals who meet these criteria include:

Dr. Roland Schmitt, President, Rensselaer Polytechic
Institute, and former Senior Vice President for Research and
Development, General Electric Co.

Dr. Solomon Buchsbaum, Vice President for Customer Services,
AT&T.

Dr. Robert White, President, National Academy of Engineering.
Dr. Frank Rhodes, President, Cornell University.

John Young and Don Petersen, CEO of Hewlett-Packard and

Ford respectively, should also be considered. They are,
however, more likely candidates for the Position of Chairman
of the Advisory Committee on Science and Technology mentioned
in the President's message to Congress.

We agreed that additional information on NSF budgets and
priorities would be useful to you:




-2 -

Figure 1 tracks the President's budget request for NSF and the
Congressional appropriation over the last ten years. Except for
1986, the year of the Gramm-Rudman reductions, the appropriations
have followed the proposed increases for NSF, albeit at a reduced
level. The reductions reflect attempts by Congress to spread the
pain of the constrained budgetary situation between the disparate
activities that are included in the HUD-Independent Agencies
Appropriation, which includes non-science agencies like HUD and
VA along with NSF and NASA.

We have established priorities in two areas of special
importance (Figure 2). The first is research in groups and
centers, which provide vehicles for economic competitiveness.
The second is the education and human resources activities of
the Foundation, including precollege education in science and
mathematics, attracting women and minorities to science and
engineering, and graduate fellowships.

The smallest percentage increase (Figure 3) over the last nine
years is in disciplinary research and facilities. Within that
area, however, (Figure 3a) the year-to-year increases in engi-
neering have been significantly higher than the increases in the
science areas. Other NSF initiatives that I mentioned in the
areas that support technology, basic research in engineering, and
the environmental and geosciences areas, are seen in Figure 3b.

NSF's center programs (Figure 4), including the Engineering
Research Centers, Science and Technology Centers, and group
research activities are the major vehicles for combining
industry, academia, and the Federal Government in activities
that have a long-term effect on the economic competitiveness
of the country. The increases in that area of about 350
percent over the last eight years have been the foundation
of our cooperation with industry, the States, and focusing
universities on these new relationships.

The Education and Human Resources (Figure 5) efforts of the
Foundation have been increased tenfold in the same period.

As can be seen from Figure 5a, the biggest increases in this
support have been for students and precollege teachers and
related programs.

As requested and for more detail, I have enclosed NSF's Annual
Reports for the last decade.
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Finally, I have discussed with Secretary Cavazos our joint
activities in support of the President's initiative on education
as well as the assessment issues that you mentioned last week.

I am hopeful that we will be able to increase significantly our
cooperation with the Department of Education.

Sincerely,

.~ TS

Erich Blo
Director

Enclosures: 1. NSF Annual Reports
2. Charts
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SCIENCE & ENGINEERING COMPARISON

PERCENT INCREASE OVER PRIOR YEAR
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