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ABSTRACT

George Rathmann begins the interview with adiscussion of hisfamily
background and childhood years in Milwaukee, Wisconsin. At an early age, Rathmann
developed an interest in chemistry, which was partially fueled by both his elder brother and
brother-in-law, who were chemists, and his high-school chemistry teacher, Mr. Leaker. After
high school, Rathmann attended Northwestern University, where he later earned hisB.S. in
physical chemistry. After receiving his B.S., Rathmann intended to go on to medical school.
However, hisdesire to work on the research end of medicine was strong, and he decided to
continue in physical chemistry, receiving his Ph.D. from Princeton University in 1952. Even
before Rathmann finished his Ph.D. thesis, he was hired by 3M Company as aresearch chemist.
In is twenty-one years with 3M, Rathmann worked in many capacities, rising through the ranks
to become the Manager of X-ray Systemsin 1969. Rathmann credits his nurturing and positive
experience at 3M as being very influentia during his future career. Rathmann left 3M in 1972
to become President of Litton Medical Systems. Didliking the environment and philosophy of
Litton, Rathmann left in 1975 to join Abbott Laboratories as Vice President of Research and
Development in the Diagnostics Division. Rathmann enjoyed the aspects of managing research
and development initiatives. While with Abbott, Rathmann first became interested in
recombinant DNA. Hisdesireto learn more about DNA served as the impetus for his career
move into the then-emerging field of biotechnology. Rathmann left Abbott and joined Amgen
in 1980, where he still serves as Chairman Emeritus. As Amgen’s Chairman, President and
CEO, Rathmann worked very hard to procure the venture capital needed to start-up a major
biotech company. Amgen burst into the world of biotechnological discovery with Dr. Fu Kuen
Lin cloning the human erythropoietin gene, which led to the development of Amgen’s Epogen
and Neupogen. In 1983, Rathmann joined the Board of the newly formed Biotechnol ogy
Industry Organization [BIQO], serving as Chairman in 1987-88. Working with his colleaguesin
the biotechnology world, Rathmann felt that his time with BIO was a great |earning experience.
By 1990, Rathmann felt that he had accomplished all that he could with Amgen and became
Chairman of ICOS Corporation. Rathmann concludes the interview with thoughts on his years
at ICOS and the future of biotechnology.

INTERVIEWERS

Arnold Thackray is President of the Chemical Heritage Foundation. He majored in the
physical sciences before turning to the history of science, receiving a Ph.D. from Cambridge
University in 1966. He has held appointments at Oxford, Cambridge, Harvard, the Institute for
Advanced Study, the Center for Advanced Study in the Behavioral Sciences, and the Hebrew
University of Jerusalem. In 1983 he received the Dexter Award from the American Chemical
Society for outstanding contributions to the history of chemistry. He served on the faculty of
the University of Pennsylvaniafor more than a quarter of acentury. There, he was the founding
chairman of the Department of History and Sociology of Science, where heis the Joseph
Priestley Professor Emeritus.



Leo Slater isthe currently the John C. Haas Fellow at the Chemical Heritage Foundation
in Philadel phia, where he also served as Director of Historical Services from 1997 to 2000. A
former research chemist at the Schering-Plough Research Institute, he received his doctoratein
History from Princeton University in 1997.

David C. Brock is Program Manager for Educational and Historical Services at the
Chemical Heritage Foundation in Philadelphia. Heisalso currently a Ph.D. candidate in the
History Department, Program in the History of Science at Princeton University. In 1995, Mr.
Brock received his M.A. in the History of Science from Princeton University and in 1992, he
earned aM.Sc. in the Sociology of Scientific Knowledge from the University of Edinburgh.
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INTERVIEWEE: George B. Rathmann
INTERVIEWERS: Arnold Thackray, Leo Slater, and David Brock
LOCATION: Philadelphia, Pennsylvania

DATE: 16 and 17 September 1999

THACKRAY': George, we realy would like to begin by talking not so much about you, but
about your father, mother, and family background. Can you start there?

RATHMANN: Sure. | knew them both! [laughter] | wasbornin 1927, and | was the fourth in
afamily of four kids. | was apretty late arrival. My father was forty at the time | was born and
| was the fourth of abrother and two sisters. My mother and father had arelatively limited
education. My mother actually went to a finishing school overseas, her maiden name was Blatz.
She was from avery prominent Milwaukee family, but of course, the brewery had long since
disappeared before | came, because there was prohibition. So the Blatz heritage was mostly one
of image, not necessarily of money. Whereas my father was an enterprising young man who
decided to leave high school after two years and go into business, | think largely because there
wasn’'t enough money to keep going. So he went and became a businessman at avery early age,
and then moved from one business to another, usually from the sales side of the business. But
he was very entrepreneurial, much more so than | believe | am. Everything was a self-started
kind of activity: it was the granite business, the marble business, and then the insurance
business. So the heritage there, if you will, was one of people that were of German background,
sort of the typical, hard-working, German family where the work ethic was part of the principles
of agood family—a ot of love, and anice placeto live.

THACKRAY: What was the age gap between you and your siblings?

RATHMANN: My oldest sister is till dive. She'sthirteen years older than | am. My second
oldest sister married a chemist, and that was—as I’ ve indicated to anumber of interviewers—
certainly important to me. | really admired him. Heworked at Eli Lilly after he graduated with
his degree in chemistry. Then my brother came aong shortly after. He may have been
influenced, as | was, by my sister’s husband. My brother was seven years older than | was. He
went into chemistry and stayed in chemistry for quite a number of years, although eventually he
joined my dad in the insurance business. | decided | was going to do it alittle differently. | was
going to be in medicine, and medicine really intrigued me. But | had no interest in being a
physician. | was going to do medical research. It just seemed like that would be avery exciting
career. | had mentioned that there are various books that | read, and | happen to remember one,
Microbe Hunters was influential (1). But probably the most influential thing in my early life



was our chemistry teacher in high school who was kind of cranky, very smart, very demanding,
and generally pretty well disliked. [laughter] But I thought he was aremarkable inspiration
because he really relished the science. He was not just our chemistry teacher. | wasin a school
where | had a scholarship in high school, Milwaukee University School it was called, and he
taught—as in many of these private schools—general science, biology, chemistry, and physics,
the whole bit, and also was the lightweight basketball coach and afew other things. [laughter]
But he was good, and | felt truly inspired by—Mr. Leker, was his name. He' slong gone, of
course, but that was a step toward deciding that chemistry was important to me aswell as
science. Then the medical side of it was partly because of my brother-in-law being at Eli Lilly,
and the idea that he would kind of share with me, you know, al sorts of things that they were
doing. | went through hislab once. It was very exciting. And the whole thing of actually trying
to find things that would cure people of serious diseases was avery inspiring idea. My brother
did not go into medical research, but he was in the chemical field and he actually worked out in
New Jersey and at several other places before he decided to go into the insurance business at
probably about the age of thirty-five or thereabouts.

THACKRAY:: Your brother-in-law and your elder brother, were they bachelor’ s-level
chemists?

RATHMANN: Both my brother-in-law and my brother were bachelor-level chemists. My
brother-in-law went on to get hislaw degree after he'd been at Eli Lilly for about ten years. He
became a patent attorney. They were both bachelor chemists.

THACKRAY: And your oldest sister, what did she do?

RATHMANN: Both of my sisters were teachers. They both got married and both ended up with
families and long marriages. Both of them were married more than fifty years before they lost
their husbands. But there was a big awareness of the education dimension in the family.
Obviously, they were both teachers. One taught mentally handicapped, the other one taught
fifth grade. Soit wasreally aK to 12 type of education.

THACKRAY': Chemistry and education between them were pretty strong.

RATHMANN: Yes, they were pretty important subjects. In fact, my grandfather on my
father's side—I didn’t realize this when | was young because he was eighty years older than |
was. | did know him for afew years before he died. But he was ateacher at that same school
that | went to high school. It was called the German-English Academy at that time, whichis
kind of afunny thing. The German-English Academy became the Milwaukee University



School. He was ateacher and a well-respected teacher there. So there was alot of education in
the family.

THACKRAY:: Did reigion have any importance in your parents’ lives?

RATHMANN: It was certainly not of paramount significance. My father was a devout
agnostic, and my mother always believed that it would be very desirable to have more religion
in the family. So with her side of the family being somewhat religious, | was shepherded off to
Sunday school when | was about nine. My father didn’t object, obviously, but my mother
thought thiswas really essential. | was a pretty devoted student at both—I was alittle split
personality. | was a Congregationalist and then a Lutheran, and that didn’t—oh, excuse me, and
an Episcopalian in-between there. So | had something of everything. But the main schools that
| attended were Congregation and Lutheran, that is, Sunday school. Actually, | got halfway
through confirmation as a Lutheran. But it began to interfere with my high school because |
was doing that when | was fourteen and fifteen. | would not call it areligious family, no. My
mother, obviously, took it very seriously.

THACKRAY: What were your principal pursuits apart from school when you were in your
early teens?

RATHMANN: In high school, | had a couple of objectives. One was not to take courses from
really nasty professors, and | managed to miss some awfully good courses that way. But | had a
great deal of concern about getting beaten up in classes. | wanted to have the highest grade
point average in the school, and | had let that dictate, foolishly; those courses that you could get
beat up pretty badly, | just didn’t take. | took all the advanced courses that there were. | mean, |
took physics and | took solid geometry and trigonometry—those courses. But | did avoid a
really nasty American history coursethat | regretted ever since because it was a great course.

So for the most part, | concentrated on science and naturally had to take language courses
because of the need, ultimately for science, having had both French and German. It became less
important later on. But it wasavery, very good school. It's an even better school today. It's
now called the University School of Milwaukee, and it involves the merger of three schools, and
it isan extraordinary school. We have actually maintained contact with that high school.

They’ re amodel school for the state and they do great things in the State of Wisconsin. | mean
it'sredly aremarkable school. We were fortunate. We knew it was avery good school when
we were there, and we certainly had a good education. In fact, being a private school, both Joy
and | had scholarships. Being a private school, you have the benefit of a high concentration of
teachers, to the point where they have time to spend. So | did take calculus, on an informal
basis, from my high-school teacher in math who was just an inspired teacher, asfar as | was
concerned. So it was avery powerful send-off for anybody. I'd strongly recommend it. The
benefits of areally good high school can make all the difference in the world, and | certainly
was a beneficiary of that.



THACKRAY: How did your ambition, your grade-point ambition fare?

RATHMANN: Oh, | had the best gradesin the school! [laughter] Not every time, but most of
thetime. But | think | was also afrightful teacher’s pet. | mean—there was no question about
it. When [ finaly finished my senior year, there were kind people in the school that would
reflect for me what | was like during those four years, and they made it very plain: | was aroyal
pain! Because there would frequently be many, many times where the whole class would be a
dialogue between the teacher and George. | thought that was pretty straightforward and normal.
Therest of the class thought it was normal aso, but weird. | think | was viewed asfairly weird
because | took everything very seriously. | can’'t say | enjoyed school. It was very easy for me.
So | suppose | enjoyed it alot more than if it had been hard for me. But it was a good school
and | think the personal opportunities were really remarkable. Y ou could get help from just
about anybody any time. They volunteered their time, and it was primarily in math and science
that | got the extraattention. In fact, | sort of did penal servitude for Mr. Leker. | took care of
his garden and | took care of his plantsin his greenhouse and, in turn, | got alot of private
attention whenever | wanted it. | wanted to understand what the word “isotope” meant—I
remember that—it just perplexed me. What could an “isotope” be? And | think he had alittle
trouble explaining it to me, but he was perfectly happy to take the time and try and straighten
out thiskid that had just learned something about the Periodic Table, but hadn’t learned quite
enough yet.

THACKRAY: Were your sisters and brother like that at the school, or were you an aberration?

RATHMANN: There were some aberrations—but | wasn't it. My sisters were outstanding
students, both of them. My brother came along later and went to the same school they went to.
He was an aberration because he decided his role was troublemaker. He was very, very smart,
but he just found it was more fun to be smart and cocky and get the teachers upset. So he was
the bad boy in the family, and | knew that, too. But | aso knew he was very smart. Hewas a
smart guy. He spent alot of timewith me. | got alot of persona growth from avery, very
understanding brother who was seven years ahead. So he would dose me up sometimes with the
latest things that he was learning, and | felt privileged to have the chance to hear somebody take
the time with me and explain to me what those things all meant. Usualy, it wasin math and
science because he was like | was: very interested in math and science. So that’strue. |
shouldn’t overlook that. That was afortunate situation to remind me of. My sisters were
enough older. By thetime | got to that age they were off in college and married before—I think
they were married when | was thirteen or fourteen, thereabouts, so my brother was still in
college but at least I’ d see him on weekends and so on.



THACKRAY:: Did you have manual dexterity in experimental pursuits, or was it theory, asit
were?

RATHMANN: No. My lab work was aways good. | waskind of lazy, so | would try to figure
out shortcuts in the lab and sometimes that would backfire and | wouldn’t probably do the best
work that there was, but | was very satisfactory in those terms. | was interested in lab work but

I had alot of interestsin school. | had alot of sportsinterests, and | really tried to minimize the
amount of time—that was through Northwestern [University], too. At Northwestern | was
taking many lab. courses—I had a major in chemistry and | had aminor in physics, aminor in
math, and aminor in biology. When you have that much physics and biology, as well as
chemistry, you're taking an awful lot of lab courses. | was on the track team, and | was
interested in intramurals, and some of my labs got short shrift. 1'd have athree-hour lab—I"d be
out of therein an hour or an hour and a half so | could get out to practice or do something else.
So | probably didn’t distinguish myself. You actually seeit on your grades. 1’d get an“A” on
course work, and an “A-" on the lab, and that was kind of apain. So | wasn’t remarkable. |
never was remarkably good at independent research. | didn’t enter into contests. They weren't
so common then, like Westinghouse and things like that. | don’t even remember when they had
them. But | never attempted to do an independent experimental program. | had to when | was
at Northwestern in the honors program, and | did an experimental program and | actually
achieved a publication from my senior thesis (2). But it was not remarkable. 1t was certainly
not an inspired piece of either theoretical or experimental work.

THACKRAY:: You didn't—back in the dlightly earlier, high school era—sort of have chemistry
sets, backyard explosions, and so forth?

RATHMANN: Wadll, that | did. Yes, it waswritten up in one of these articles: the playing
around with explosives. That wasirresistible. It was absolutely irresistible. When you find out
that you can take a metal and you can put it in water and you can blow up the hydrogen that’s
being generated, and then you can find it can be sodium or it can be potassium or it can be
lithium! Good Lord! You're suddenly catapulted into just the most exciting dimensions. |
don’'t know whether it’ s the noise or whether it’s just the remarkabl e chemical phenomenon that
you’ re witnessing and the fact that you have control over this. | never even came closeto
having any kind of aninjury or anything like that. | was actually pretty fastidiousin how | did
these things. But | had some pretty good-sized explosions. There’'s no doubt about that. A
friend was injured playing around with white phosphorus. | didn’t like white phosphorus. | was
more of a metals man [laughter] sodium and potassium. | loved to use zinc and hydrochloric
acid. | was fascinated by the concept that water is made up of hydrogen and oxygen and that
you can duplicate the oxygen of air with the oxygen you pull out of eectrolysis. From my
brother-in-law, | learned how to electrolyze water and take AC to DC, so you have direct
current so you can separate the gases. It'snot so hard. Sometimes you can put them both
together, and then they’re all ready to blow with amatch. The two areasthat | did the most in
were electricity and chemistry, and chemistry was—with malice, afore thought—to have



something quite impressive. And actually, although | ended up impressing my future wife to
some degree, | impressed other men. | was more boy-oriented than women-oriented when it
came to explosions. We were just bad boys. That'sall. Wejust thought it was more fun than
anything to make alot of noise. Never had any encounters with police or any encounters with
injuries. We were spared. Although | look back and | think, “Boy, | probably shouldn’t have
been doing some of the things | did.” But they weren’t that bad. It was usualy little chunks;
maybe of something like 50 grams of sodium or potassium, wrap it up in paper, so you kind of
keep the hydrogen around alittle bit. Y ou kind of optimized the circumstances for the blow,
and then you' d throw it down the sewer or you'd throw it somewhere where you're afair
distance away when it goes off. Some experimental activity | did do. Useful experiments, |
can’t recall having done many of. [laughter]

THACKRAY: Where did the sodium and so on come from—the school lab?

RATHMANN: Oh, now, that’saterribly unfair question, Arnold! [laughter] Naturally, we sent
for it through the Internet! [laughter] No, it turned out that we thought Mr. Leker wouldn't
mind if asmall chunk of sodium disappeared from hislab oncein awhile. That’swhereit came
from. We did buy some thingsin the store. Y ou could buy mercury in a store, which we did. |
can’'t remember what | was doing with mercury, but | know | remember buying mercury.
Maybe just fascinated by it—maybe trying to build a manometer or something else, | can’t
remember. But yes, the chemicals were procured from the chemistry |ab.

THACKRAY': Seeing your academic prowess in science at that age—this is remote from both
your father’s and mother*s educational experience. Did they approve of what you were up to?

RATHMANN: WEéll, their attitude about what people in the family should do is they should do
what they loveto do. That wasit. Except for some bias on my father's side that | should go
into business, | should do whatever | wanted to do, aslong as | was aware that maybe business
was a good opportunity. His dream for me, which | never developed or realized, wasthat I’d go
ahead and get my M.D. if that’swhat | wanted, and I'd get my Ph.D. after my M.D. if that's
what | wanted. But maybe by that time I’d be interested in getting an MBA at Harvard, and that
was his contribution to guidance, and that would be that | would be interested enough to try to
combine the science with business, because he had a great respect for business. He felt that
there was a great deal of public service in abusiness career. Hefelt he was serving his
customers, and took that very, very seriously. So | felt that hereally liked the idea that | would
then apply what | learned in a useful way, mainly business. | resisted the business thing pretty
hard. He wanted me to run his company more than once, and | decided | didn’t want to run a
business, namely an insurance company, which he had started from scratch, but | just didn’t
want to do that. | was very excited about 3M by that time. So after | had kind of redirected
myself away from medicine into just plain research, which is what my intent was anyway, |
went to 3M and got involved in business most back-handedly. It was certainly not a



preconceived ideathat | wanted to be a manager or anything likeit. That wasabig decision
later on, alot later. So | was going to be an M.D. that did research.

Which reminds me, in the thing that you wrote, by the way, there' s one thing that | have
to correct because it came out wrong once in another article. | was asked how did | change from
pre-med into regular graduate school in physical chemistry. What had happened was, | had
applied to medical school when | was eighteen, and | did that because | was going to push
through three years of schooling in two years and complete my junior year in two years, and at
the end of my junior year, hopefully get admitted into medica school as athree year undergrad,
which they did do at that time. Unfortunately, the year | tried to get admitted was the year that
veterans were returning. It was 1946, and what actually happened was that the class that started
in 1947 had alot of veterans coming back. The classes were full and they said, “We don’t need
to take ajunior, and anyway you're only eighteen yearsold.” Here | was applying to medical
school at eighteen and they thought that was really pretty stupid. That’s where the eighteen
camein. | didn’t get admitted then. | was accepted for medical school after my third year in
college, which was in 1948. | sacrificed my fifty bucks and didn’t go to medical school,
because | just felt that they had done mein. I’ d gone to Northwestern primarily because of its
great medical school. I'd had agood average all the way through. A very good average. |
averaged about A- in college. | just felt they ought to have admitted me. | was a conscientious
person. | didn’'t see any reason not to. | couldn’t understand not making it. | didn’t apply to
any other schools, so by thetime | realized | wasn’t going to be admitted to Northwestern, it
was too late to apply to another medical school. So then, when | was accepted, after my third
year, | had been spending alot of time with my advisor in college. He was avery good guy and
he was very encouraging and thought | was a super candidate for physical chemistry—he was a
physical chemist—that | had the kind of brain that would be great for physical chemistry, much
better than all this medical memorization. | said, “Well, | just like this medica thing.” He said,
“Well, you weren't going to do medical. You weren't going to be a physician anyway. Why
don’t you go on and do the research side and if you want to, go back and get your M.D.
afterwards, as long as you're just going to do research?” So | thought, “Waell, that’s not too bad
aplan.” So | switched over.

But the decision to go to pre-med was very simple. Suddenly | just thought there's
nothing more important than medical research. | actually haven’t ever changed from there. | do
believethat istrue. It wasjust aquestion of how to get the education necessary so you could do
medical research. | thought the pre-requisite would have been the M.D. But the error that’sin
there wasthat | received my bachelor’s degree at eighteen. | did not. | got my bachelor’s
degree in June of 1948, at which time | was actually twenty. But | would have gotten into
medical school at nineteen, which would have been kind of fun, but they wouldn’'t let mein.

THACKRAY': So Northwestern was a no-brainer for the reasons that you mentioned?

RATHMANN: Y ou mean going to Northwestern?



THACKRAY: Yes.

RATHMANN: Yes. It wasredly avery smplething. It had awonderful reputation at my high
school. A number of graduates had gone there so | had afirst-hand feeling that it was a good
school, and as compared to the University of Wisconsin—I think today you’ d be hard-pressed to
say which medical school is better, but in those days, it was clear that Northwestern's medical
school was considered exceptional compared to University of Wisconsin. Those are two
schools about the same distance away from Milwaukee. | didn’t have any huge appetite to go
across the country or anything like that. Actualy, | had alady friend in Milwaukee at the time
and | liked to be fairly close. She was my future wife, of course. So she was still in high school
for one more year, and | went on to Northwestern. But the main thing was the medical school.

THACKRAY:: Your father's business was doing well? Were there any financial issues?

RATHMANN: Waéll, it wasinteresting. When | got that scholarship—I got a scholarship to
Northwestern—my dad' s income was extremely modest. It was so modest that | could get a
hardship scholarship, yes. Dad had taken an awful beating during the Depression. He'd started
adepartment storein 1927, bought into it in 1928, and got more and moreinto it. Actually, he
was not hit by the crash as much as he was by Sears & Roebuck moving in down the street from
him, and he just got wiped out; | mean, we see that today. | bleed every time | see aWal-Mart
destroy six little companies. | just think, “There for the grace of God, goes my dad,” because
that’s what happened. Here was a neat little department store, and all of a sudden, Sears moved
in right on the same streetcar line, but six blocks further on. He said he watched his customers
go by on the streetcar and that wasit. So he was wiped out. The department store was
dissolved and he lost all that he put into it. Then he started in the insurance business, and that
was a nightmare because nobody could afford buying insurance when the crash came. Nobody
could afford to buy insurancein 1930 to 1933. So those were tough years. Now | didn’t go off
to college until 1945, but he hadn’t adequately recovered from the Depression, as the country
had not adequately recovered. Right through the beginning of the World War [I1] there wasn't
much recovery from that Depression. We kind of forget the fact that the World War actudly, in
asense, wastimed for taking us out of that Depression. So he had suffered, struggling in the
insurance business for those years, and then finally he emerged—when he spotted group
insurance as a possibility and got into that—as a very successful insurance person and actually
started an insurance company. But he started the life insurance company when he was sixty-
five. So we had tough years, and when | applied for Northwestern, it was not hard to get a
scholarship. That was straightforward, because hisincome was so low.

THACKRAY: How did you brother make it through?



RATHMANN: My brother worked histail off in college. He actually did not have a
scholarship because he wasn't that great a student. As| say, he was anice, neat guy, but he
certainly didn’t have the academic credentials, so he'd take on jobs. He was the guy in the
family that would carry three paper routes when he was about thirteen—very young. Then he
got off to the University of Wisconsin. He went actualy to State Teachers Collegein
Milwaukee, which was largely free because it was a block away from our home. But then when
he finally was able to figure out how to get to Wisconsin, he had several jobsin Wisconsin. He
had four jobs and he worked at a hotel there, and he just sort of crammed alot of thingsin. So
he paid his own way all the way, for every bit of it. | didn’t pay all mine, athough | aso did
work when | was at Northwestern. | had aBoard job and | graded papers, and | did some
tutoring. But it wasn't enough to cover everything. | had a scholarship, but | still couldn’t
cover al my ongoing expenses. So it was arelatively modest drain on my dad. | was actually
supported for the extra expenses from the family, but the scholarship was possible because his
income was so low.

THACKRAY: All of this sequence must have been very tough on your mother.

RATHMANN: Itwas. That'savery interesting observation. Because you remember, my
mother was aBlatz, and as | said, the Blatzes had gone beyond the point of being a prosperous
family, but they were recognized as being very prosperous in Milwaukee. The brewery took its
awful beating during prohibition and the family lost control of it and never extracted any assets
from the brewery after about 1922. 1n 1922 my grandfather lost hisjob as president or
something and the thing was going down the tubes, and other people took over the business. So
there was no asset there, but there was alot of pride, and it was difficult for my mother when
things went badly. She was avery wise, very, very sharp lady, but she couldn’t quite handle the
idea that my dad should be able to expand his office when he was trying to grow. Y et she had
to be very parsimonious with funds and we lived in arental place. We just rented, always. My
dad never owned any of the property that welived in. | mean, there are other values that are
much more important than your economics, but | think they were tough times for Mother, yes.

THACKRAY': Was your mother enthusiastic about a medical career and your academic record?

RATHMANN: Wall, there was no doubt that my concept of doing something in medicine was
extremely exciting to my mother. |1 mean that was inspirational. |1 mean there’s no doubt. She
wasn't that enthusiastic about the business world anyway, and the thought that there were three
of usin science was very exciting for her. She liked that. The education and science
dimension—that’ s the mother input. The business side, you can see where that came from!
[laughter] Both were needed, if you're ever going to do something like biotechnology.
Obviously, you have to have the excitement on both sides.



THACKRAY:: Yes. In Northwestern, between the physical chemistry and helping to earn your
keep, | mean, that must have taken up most of your time. Did you have any time for recreation,
diversion as an undergraduate? Also, what age were you when you actually went?

RATHMANN: Wadll, | actually graduated at twenty, and during that time, | did alot of things. |
mean, school was always easy for me. As| say, | actually could cover athree-hour lab in an
hour and a half, usually—now, probably sloppily. | don’t mean | was wonderful. It wasjust so
I’d get by, and I’d do it well enough to get agood grade. But | never had to spend alot of time
on homework and stuff. That was not a big problem for me. So | wasin every intramural sport
that therewas. | played touch football, we played basketball, we played baseball, and | was on
the track team, and | don’t know, | thought | had lots of diversions. | don’t recall much in the
art dimension, for example. Oh, yes, interestingly enough, | did go down to the Chicago
Symphony anumber of times. It wasn’t that far from Northwestern. But | certainly wasn’'t
really active on anything but school and school-related activities. That was true. But it was
pretty broad.

THACKRAY: Were you living on the campus?

RATHMANN: Yes, I lived in adormitory on campus the whole time at Northwestern for the
three years | wasthere.

THACKRAY: Backtrack alittle. Y ou mentioned Joy a couple of times.

RATHMANN: Wéll, Joy was out at Skidmore [College], and she was a diversion during
vacation times, but other than that, we didn’t get to see each other very much. She was one year
behind me when | started college. She was two years behind me because | went through in three
years. We did get to see each other more when | came out to Princeton. My first year at
Princeton was the last year of hers at Skidmore, so we got together quite a bit that last year. But
| never dated anybody in Northwestern. That’s probably a good point. | had probably more
time than the average guy because my date was 1000 miles away! [laughter] So that sprung for
sometime.

SLATER: You met in high school?

RATHMANN: Yes. Shewasafreshman and | was a sophomore. She came in as a scholarship
student in her second year. That sometimes happened in that high school. You didn’t get in the
first year. You'd get in the second year. She came in the second year. | wasimmediately

charmed. There was no doubt about it. But we didn’t date until | was asenior. But she was the
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first person | ever dated. That wasabig thing in my lifethat | finally got kind of blackmailed
into asking her for adate, and | finally did it, and she accepted finally, and that was the
beginning of arelatively long period. [laughter] It's going to be fifty years of marriage this
coming June, so it’s been along time.

THACKRAY:: Just pause and talk alittle about her family background.

RATHMANN: Yes, that’sinteresting. | don’t know how relevant, but it’s an interesting
background. She was an orphan at the age of two. Her father had served in the First World
War—these things today are more anecdotal than they are reality, but at the time it was believed
to be reality—and he been given exposure to poison gas in the First World War, and he ended
up with abrain tumor. The linkage, which I’'m sure medically could not be proved by any
manner or means—if you think about Agent Orange and all the rest of the stuff—the assumption
in that family was that he contracted the brain tumor as aresult of being exposed to gas. It was
adreadful period of about ayear of rapid deterioration. It turned out that Joy’ s mother was so
totally devoted to trying to keep him as comfortable as possible during that year that she
eventually was badly weakened, got strep throat, and died before he did by about two months.
So within an absolutely short span of time, two-year-old Joy was made an orphan, and does not
remember her mother or her father. She had a sister, and we still know the sister and they’re
good friends, but she basically had no family. Her grandparents raised her, one set of
grandparents, then another set of grandparents, and finally two cousins, as the grandparents, of
course, died. So her childhood was not awonderful childhood. We contrast it al the time that
she doesn’t look back on that childhood as something that was wonderful—not through
anybody’ s fault; it was nature that dealt her some tough blows.

THACKRAY: Thiswasin Milwaukee?

RATHMANN: That wasin Milwaukee, yes.

THACKRAY:: Shewas of German background?

RATHMANN: No. She's Scotch-English. Yes. So we met when she was afreshman. She
came to our school. 1’d heard about her before because my best friend had liked her; he had
known her before. So I’ d heard about her, and when she came and | saw her, | wasimmediately
charmed. There’sno doubt about it. | liked her right off the bat. | don’t think it was
necessarily reciprocal. It took about three years before there was any reciprocity, probably for
good reason! [laughter] 1 was kind of finky in those days. Asl say, | learned from my friends
what afink | waslater on. But | don’t think that ever bothered Joy. | think she liked me as kind
of an eager-beaver student. | think she thought that was kind of nice. So we enjoyed each other
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right from the first day we met, but we didn’t have any dates or anything for a couple more
years.

THACKRAY:: Just follow that trgjectory forward alittle. That is, when did you get married?
Wheat did Joy do after Skidmore?

RATHMANN: Yes. Well, what happened was we dated when | wasin high school, and | went
on to college, and she stayed back, and being Northwestern, it was kind of convenient, so we
maintained that relationship. It was alittle more strained when she was out at Skidmore, but we
certainly corresponded like every day, practically. Then | went to Princeton, and during that last
year, we saw alot of each other with the plan of getting married as soon as she graduated, and
wedid. She graduated in 1950 and on June 24, which also was the day the Korean War started,
we went off on our honeymoon from Milwaukee and did not realize the war had started because
we went up to the Keweenaw Peninsulain Michigan, which israther isolated. We got to the
newspapers about the third day and there it said, you know, “War this’ and “War that.” We
thought, “What are they talking about? These papers are nuts up here!” But we were at war
with the Koreans, of course. That first year, then, was my last year at Princeton. So she'd
graduated. | had my last year at Princeton. She worked during that time, even though she was
pregnant very quickly. On our first anniversary, two days before that, she gave birth to our
oldest son in Princeton. She stopped working on my thesis, which was areal blow because

she’ d been doing all the artwork for my thesis, all the graphs and charts and everything. So |
had to finish up on my own and it was kind of nasty. But then | did submit my thesisand it was
accepted, and so that was my last year (3). | completed my orals, final oralsin September, but
by that time | was already hired by 3M. We of course had been married for a year, we had a
young one about to arrive, and we made the decision that we would go to 3M because 3M
sounded like it was just a very exciting company. We liked the idea of being back in the
Midwest and Minnesota was exciting. It was agood year. | had the choice of about ten
different companies.

So the Princeton period was a nice period because when you got to Princeton, one of the
first things that everybody did, isthey went to the library to read the story about Princeton’s
philosophy of graduate students. It was that one: they will screen the graduate candidates very
carefully; two: if they were right in how well they screened them, then all of them should be
capable of graduating, and they would. So you’d have to do something exceptional not to
graduate once you got into Princeton; and three: there was no reason in the world for you to stay
more than three years for your doctoral degree. The idea of holding onto these people as slaves
for four or five or six years was not good. Boy, you read this after you got there, and you were
very glad you cameto Princeton. You'd think, “ Thisis about the best place in the world,” and it
turned out to be that way. It did take just three yearsto get through. It was a fabulous place to
learn. | mean, just wonderful. Of course, | really went therein part because | thought | might
see[Albert F.] Einstein somewhere dong theline. | redly did! 1t's embarrassing to think back
how naive you are. | did see Einstein, and it was exciting. So it doesn’t sound asiif it might be
to the average person. | would go past the Institute for Advanced Study every day, and | would
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drool thinking about what’s going on in there. At one time or another, most of the key people
would present at colloquia and seminars and so on. So | saw Einstein quite a number of times
and many of the othersthat are really extraordinary scientists who were there. The Institute was
just something you just marveled at, the brainpower that was there. 1t was quite remarkable and
| don’t know if it’s been matched ever since, because it really was an amazing place. Einstein
walked around the campus in his smock and that’ s the way he looked. He was usually
escorted—I think it was his sister that escorted him around. He never made a comment at any
symposium or colloquium that | was at when he was there, but it was still just a miraculous
feeling to be in the same room.

THACKRAY:: Just go back, if you would, into Northwestern. Y ou mentioned earlier the
person recruiting you to physical chemistry.

RATHMANN: Yes, that was Professor [Robert L.] Burwell, and he was a Princetonian. So |
don’'t think he'd like to be referred to as having recruited me. He simply gave me very sound
advice, that his alma mater, Princeton, was the best place to go; that physical chemistry was
clearly my career path, and that objective information was provided to me by my counselor at
no extracharge. | was, therefore, guided very strongly into applying to graduate school. He
was broadminded enough to suggest that | might even want to apply to some others, which | did.
| applied to [University of] Californiaand Caltech [California Institute of Technology] and MIT
[Massachusetts Institute of Technology] and, oh, about six or seven. So he covered the
waterfront, but he made very surethat | applied to Princeton. When | got my Princeton
acceptance, he sort of suggested that | wouldn’t even have to wait for the others. So, it wasn't a
hard call. | wasfairly pressured—the University of Californiawas really on me over and over
again that it would be a great place to go to school. Caltech turned me down, which later on
was alittle bit embarrassing, because | had so many good friends at Caltech when | was at
Amgen. | didn't want to tell them that | wasn’'t good enough to get into Caltech! [laughter]
That was a heck of ablow! | never did understand it. There was something missing and people
don’'t always enlighten you. | would have liked to have understood that one. But every other
place accepted me and beat up on meto try to get meto come. Princeton was not the most
enthusiastic. They gave me arelatively prompt acceptance, but they didn’t do anything
remarkable to try to say, “Thiswould be a great place for you.” They did not afford me a
scholarship. They did give me ateaching assistantship right away, which was standard at the
time. You ordinarily would expect to have your costs of graduate school paid for. Then | did
get a scholarship later on, but in the beginning | had a teaching assistantship initially, and then |
got aresearch assistantship. The research assistantships were perfect because what you did was,
you did nothing, and you were compensated for it. Y ou did the research you had to do anyway,
and that was anice set-up. So, Princeton was a super place. But | don’t think there was
anything wrong with Northwestern. When | got to Princeton, | realized that the physical
chemistry that I’ d had, the organic chemistry I’d had, and the ana ytical chemistry I'd had, the
whole thing was first quality and there was nothing that was left out. And the same thing
happened to me from high school. When I left high school to go to Northwestern, | found out
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that | cruised right off the bat. So education is so important. | mean, you’ re a privileged
individual, mostly because somebody took the time to give you the education.

[END OF TAPE, SIDE 1]

THACKRAY: Somewhere in that sequence from late Northwestern, you really were pretty
much defining yourself as a physical chemist: “Thisiswhat I’'m going to be when | grow up.”

RATHMANN: Yes, that’sright. | had really stopped thinking about medical research and had
become captivated in afew other disciplines of physical chemistry. One of them that was most
exciting was polymer chemistry. There was a man by the name of Arthur Tobolsky at Princeton
who was actudly arelatively lazy teacher. Hewas so lazy [laughter] that one day the bell
system was off and it rang off schedule. So our class started at 11:00 am, and the bell happened
toring at 11:10 am for no reason, and he dismissed the class! [laughter] Asfar ashewas
concerned, he'd done work for the day and by gosh, it sounds a little short today, but it looked
all right for him. [laughter] But he wasreally smart, and he was absolutely inspirational. What
he did was bring us into an awareness of why polymers—basically, he did in that course for us
in polymers what chemistry is now doing for biotechnology in the speech that I'd like to give.
That is, polymers are some weird bunch of stuff—you couldn’t dissolve them; you couldn’t
work with them; they were strange things. And how do you make them? Isit all just luck, just
like you cook some ooze together and, like [Charles| Goodyear, you cook stuff up and
sometimes that gave you a benefit? What he did was, he showed us the theoretical
underpinnings—which are chemistry—behind [Wallace Hume] Carothers, primarily. Carothers
was the scientist that invented both nylon and polyester when he was at DuPont [E. |. DuPont de
Nemours and Co., Inc.]. In ashort period of about three or four years he did all this, and he did
this with atremendous theoretical foundation, and then extraordinarily sophisticated
experimental work, because what the theory tellsyou is, you' ve got to have highly purified
materials. Experimentstold you how to actually execute that, and so what happens is that you
get nylon in the first experiment that you ever ran in that direction. So it was just so inspiring,
because you had this insight and understanding about things you’ d seen all your life, but you
had no understanding about them, and now you see exactly how they were made, why they were
made, and the huge advance that was made possible by that kind of superb science. That was
theinspiration. So | decided to be in polymers; so | shopped around at different companies.

Again, those were very nice years. The years when | was looking for graduate school
they were hungry for people, and when | was looking for jobs, they were hungry for people. In
1951 when | went looking for jobs, | was offered three different positions at DuPont, and
offered a position at 3M and Dow [Chemical Company], and oh gosh, just everywhere | ever
went | was offered ajob, except one place, American Cyanamid turned me down. American
Cyanamid just happened to have a guy there that didn’t like Carothers and | just raved on about
Carothers. He was just absolutely opposed to him, because | think Carothers had gotten alot of
credit for some stuff that this guy thought that he was really entitled to. [laughter] So that was
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the worst interview I've ever had in my life. [laughter] Hedidn't like me. But every other
place, it was easy to get a job, and so why would | pick 3M? | picked 3M because first of al,
my brother had told me that 3M was the greatest company in the country. That wasbig! Here
was my brother talking to me when I’ m twenty-two saying, “This s the place you ought to
pick.” So | was still very susceptible to influence by someone | really respected, and he just
said, “Thisisagreat company.” He' d worked with them when he was at Kendall Oil. They had
been exchanging some materials back and forth, and they had done some experiments together.
Hejust said, “They’rejust a bunch of wonderful people.” The person that | went to work for
was the man that my brother had actually interacted with at 3M Company; he offered me the job
and | took it. It was never amistake. 3M wasjust agreat placeto goto. My own interview trip
to 3M told me | wanted to be there because they were doing such extraordinary things. | mean,
they were just all over the place in terms of innovation and | just thought, “Wow, this placeis
alive! Thisisreally what youwant.” They aso offered me the most basic job that | was offered
in polymer research. So | could study the structure of polymer molecules by light scattering, by
viscosity, by osmometry, by all these techniques, and really begin to understand the molecules
of polymers and how they worked and how they filled space and all the rest.

THACKRAY:: George, thisis your Ph.D. dissertation abstract (3)—

RATHMANN: Oh! Good God! [laughter]

THACKRAY:: I'velooked at it, but | must say it’s not—

RATHMANN: | can't understand it either, so—[laughter]

THACKRAY: What essentially did you do in that?

RATHMANN: Now, thisisnot avery inspired thesis. | did someinspired things with it later
on, but at the time when | did the thesis work, | was getting my Ph.D. That’s what the purpose
was. What happened was that there was a Professor [Charles Phelps] Smyth, the brother of H.
D. Smyth, who was of physics fame, he was—"C. P. Smyth” they called him, “Chemically
Pure” Smyth [laughter], and he was just awonderful person. He brings tearsto my eyes
whenever | think about him. He was so neat—just a super gentleman, you know. He was not
an inspired, creative individual, but he was extremely careful, extremely knowledgeable,
extremely kind, very thorough, and a wonderful man to work with.

What had happened was, it gave me afreeride aimost, and | shouldn’t really fail to

acknowledge that, because what happened was that he had managed, over a period of five or six
years—recent years—had adapted his background in dielectrics, dipole moments and dielectric

15



relaxation to be in tune with the new technology that had come along, which we now recognize
as microwaves. What he was clever enough to see, was that the availability of microwave
equipment, with reasonable reliability so that you could actually work with microwaves of
various frequencies, might make it possible to learn about the structure of liquids, and the
motion within liquids, because the frequency of microwaves were of the frequency of the
relaxation time of these molecul es, namely how fast they moved was roughly in sync with the
variations and the oscillations of the fields. So he set up a series of experimental procedures at
various microwave frequencies, usually measured in wavelengths, instead of frequency, you
define the wavelength. He had 1-cm., 3-cm., 5-cm., and 10-cm. equipment. He also had very
low-frequency equipment so he could get that. Of course, refractive index is measured at very
high frequency, that’s light frequencies. So you have the standard frequencies, and therefore it
was his belief that that should give you insight into being able to ook at molecules and see
exactly how readily they moved.

So what we did was then, given that existing equipment—I had to revise my piece. | had
the1 cm. | had to reviseit slightly because it wasn’t really working all that well when | got
there. But | didn’t have to do much, | had a piece of equipment and | had athesis. | mean that’s
what it amounted to. | could make measurements on this equipment, and as they always say,
“Organic chemists make terrible measurements on pure compounds, and physicists make very
preci se measurements on impure compounds.” Guess what physical chemistsdo! They make
imprecise measurements on impure compounds! [laughter] But we did better than that. We had
really nice equipment and with some upgrades, it worked very effectively. And then what we
did was, we pooled our information. So | would measure at 1 cm., someone el se would measure
the sameliquid at 3 cm. and at 5 cm., someone else at 10, and someone else at longer
frequencies. Then what you could do is, you could see where the dispersion occurred. In other
words, where was the energy absorption maximum? That was the clue as to what was the
average rate of motion of those molecules.

So you could say, “Well, gee, | know the moleculeisthisbig. Isit going to spin fast or
slow?” Well, if it' ssmall, it’s going to spin faster than if it’s big, except if there' sinternal
rotation, so | get some insight into interna rotation; except if there’s hydrophilic bonding that’s
going to slow it down. Y ou begin to make all these correlations between structure and what’s
going onintheliquid state. Whether it had any profound implications for anything anywhere, |
don’'t know. Actuadly, it had some implicationsin proteins and things like that that we never
applied it to, but we just did organic liquids, and we went pounding along. My big contribution
was, that | decided that since there were some pure chemicals available from a guy down the
hall that represented long-chain esters—I knew he had these long-chain esters—I decided to put
them in my equipment. The prediction would have been that they’ re so big that they won't
relax in time for usto see anything. But you knew that there was some free rotation in there so
it might work. So I just tried it empirically and it worked beautifully, right smack in the middle
of theright range, and we learned a lot about these long-chain esters and the effect of rotation.
So that’ s what we ended up writing up. My contribution was esters and alcohols. Somebody
else got interested in the halides and so on. So we pooled all of thisinformation and we
published quite a number of papers with Charles Smyth doing most of the author work because
he was a heck of afastidious author (4).
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THACKRAY:: You acknowledge here A. [Alexander] J. Curtis and P. [Patrick] L. McGeer.
They were a so graduate students?

RATHMANN: Yes, they were. That wastheteam. In other words, Curtis had 3 cm., McGeer
had the 10 cm., | believe, another scientist had the 5 cm.

THACKRAY: So Smyth really had alittle group.

RATHMANN: Yes, he had abigger group than that. He had about two others that worked in
thefield at the same time.

THACKRAY:: The Princeton Ph.D. program in chemistry at that time, how big was it?

RATHMANN: Itwasvery smal. Therewere eighteen kidsin our class, of which nine flunked
out, defying the little instructions we got at the beginning. | think we had a particularly bad
class. | don't know why. Certainly some of the people that flunked out were not realy as
strong candidates as they should have been. Some of them also had complicationsin their
personal lives and so on, so we had afairly high mortality. | think it was even more than nine
that flunked out—it was very small. Our class of eighteen people was very small, and | don’t
think it was that much bigger in any of the other years. When you're there for three years, why,
you have two other classes you' re aways there with. | don’t think any of those were any larger.

THACKRAY: Have you kept in communication with the successful cohort graduating people?

RATHMANN: Very few. There are acouple of peoplethat | see periodically. The one that
I’ve seen the most is P. L. McGeer. He's up at the University of British Columbia[UBC] and
he' s doing medical research up there. McGeer went to DuPont, and then he went and got his
M.D. after being at DuPont for several years. Then he came out here and became a member of
Parliament up here in British Columbia because he’s a Canadian. Then he went into medical
research at UBC. He and hiswife have published many times. He met her at DuPont. So I’ve
kept in very good contact with Pat McGeer. He's quite aremarkable guy. He was on the
Canadian Olympic team, and it was partly Pat that made us compete in graduate school. We
competed in al the intramural sports and beat everybody! [laughter] But that’s because he was
aremarkable athlete; and very, very nice. Al Curtisdied, and another party, Don Pitt, actually
cameto 3M eventually, and | don’t know what happened. I’velost contact with him. But |
maintain contact with Pat McGeer. There are some other members of the class that are well
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known in science, and I’ ve seen them when | attend certain symposiums and things like that
onceinawhile.

THACKRAY:: | waswondering, regarding the move to industry: did you think of academe?
Was Princeton in the air for your career or not?

RATHMANN: Ah, it’'sinteresting. | never did figureit out, Arnold, but | had the feeling that
Princeton was very anxious to have afew academic scholarsif they could get them. But | don't
think they felt | was a suitable enough academic scholar to go out of their way to make sure |
stayed in the academic world. | don’t know. You see, no one ever said to me, “Don’t doit.”
But no one ever said to me, “Doiit.” So | went along with the herd. In our year, | don’t know of
any that went into academic pursuit. It was avery, very easy year to get jobs. The closest thing
that anybody came to an academic job was, one of the guysin the group, his name was Bob
Crowe, and | know he did die. Bob was kind of pushed by Charlie to his favorite place, which
was Murray Hill Labs for Bell Labs. So Charlie would pick one guy each year, and Bob Crowe
was not the smartest guy in the lab by along shot, and | don’t know whether Charlie Smyth
knew this, but he was the hardest working. Bob Crowe wasin that |ab fifteen hours aday. |
mean—it was just like what you sometimes seein alot of different graduate schools, which was
not common at Princeton. | would work on weekends, but | didn’t work all night very often,
very rarely. But hedid, and | think that suggested that he would be the guy that goes to Murray
Hill Labs, and he did. He went to Bell Labs. I'm pretty sure he died at arelatively early age.
So that’ s an interesting question as to why we weren’t more attracted, or why we weren’t
guided, or why we wouldn’t think about an academic career. | gaveit no thought.

THACKRAY:: That'sabig switch from your high-school days, asit were, isn’t it?

RATHMANN: Wadll, | don't know. | think maybe there were some other factors here. I’'m sure
my father had—the concept of being an M.D. was top drawer in our family. The concept of
being an M.D. plusan MBA, that was really great. But theidea of going into an academic
career was not in the minds of anybody in the family. My brother and brother-in-law had both
gone to industry, although they didn’t have their Ph.D. | have afeeling that Princeton did guide
afew peopleinto an academic slot when they really thought they had remarkabl e capabilities as
independent researchers. |1 did not distinguish myself as an independent researcher. | think we
did some clever things, but it wasn’t like very clearly acalling. | certainly didn’t distinguish
myself as ateacher, in any sense. | don’t think anybody had anything against me, but | do know
that when | was teaching in the labs there, the fellow that was my partner—his name was James
Affleck. Jim Affleck was two years ahead of me in graduate school—and he became the
Chairman and CEO of American Cyanamid. If there' s any correlation for success in business
and being a clown, | think the two of us probably epitomized that correlation [laughter], because
we had one hell of agood time! When we were doing the lab supervision, we didn’t make
anybody mad at us, but he concocted a game that we used to play that involved taking corks and
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spinning them like this and then hitting them with your hand. We did thisright during lab.
While the kids were al working with their notebooks and everything else, here’ s Affleck and
Rathmann playing cork baseball. [laughter] So | probably didn’t distinguish myself asa
teacher. [laughter] The other thing I did, which was much more innocuous and | think alittle bit
more credit to me, was when | had another 1ab mate, named John Shellman. | have not kept
track with him. He was the smartest guy in the school. John Shellman and |, when we were lab
partners and teaching, we played three-dimensional tic-tac-toe without a piece apaper. | can’t
do this successfully today, but | did it every singlelab day. We'd go in and we' d say, “3A4,”
which isthe third one over and four down—and then the other guy would go “3B2” or
something. That would position an “X” in that three-dimensional cube. Then the next guy
would come back until atic-tac-toe, and we never had adispute. It’s like playing blindfolded
chess, which | can do, but rather badly. | could play that game very, very well. It was gredt,
because now, you see, it wasn’t so obvious as hitting a cork around the lab, [laughter] because
you could horse around and not be noticed by anybody. [laughter]

But | don’t know, there’ s something about success that requires people to have alot of
enthusiasm, probably a certain amount of humor, and | think those are factors that are way
underestimated in terms of what’simportant for success. 1'd hate to guide kids into hitting
corks around the lab and say that’ s the way to be a successful person, but | have afeeling that
thereare alot of characteristics that correlate positively with success, and certainly Jm Affleck
was one heck of asuccess. And his successor at Cyanamid was George E. Sella. George E.
Sellawas the best football player that we had in the school at the time | was there, at Princeton.
So you know, there are some other factors that we don’'t view. Now, in certain academic
pursuits, | don’t think that they correlate that well. | think that what countsis just exactly what
you expect—a guy that’s very, very smart, concentrates very heavily on narrow objectives, and
so on. But some other characteristics are interesting. Anyway, | think Princeton—asfar as|
was concerned—was a fully acceptable place. The process of getting your degree was pretty
straightforward—the course work was very effective, professors were, in general, quite
dedicated professors—again, you had small classes; a pretty nice place. But we were quite
active on the socia scenein the form of intramural's, because Pat McGeer insisted on that. He
had to have his sports going on continuously. So we probably were the beneficiaries of a pretty
healthy environment.

THACKRAY:: Polymerswas kind of a pretty active and hot field at that time, | think. You
mentioned Carothers. There was [Paul J] Flory.

RATHMANN: Yes, Flory came by. Paul Flory was actually a pretty good friend. The other
guy that we saw alot, in fact one of my best friends in Princeton went there; Allan [R.] Shultz
went to—oh, what was his name? Dr. [Walter H.] Stockmayer, atheoretical guy up at
Dartmouth [College]. So we got acquainted with them. You'reright. There werealot of
prominent people in the field of polymers because it—Ilike biotechnology—sort of matured with
these new insights into why they were the way they were. And that’strue. It was an exciting
time for polymers.
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THACKRAY:: Everybody was hoping that they’d “do anylon,” asit were—commercially.

RATHMANN: Yes. Well, what we did when | got to 3M was—my first interest was to
understand structure-property relationships. So why does a polymer behave like it does? Why
isone sluggish and one elastic? And what’sreally going on if you put a plasticizer in there?
What are the molecular mechanisms by which these things are changing? And why is natural
rubber the only good rubber for tires? Which it turns out not to be, but at the timeit was the
only realy good rubber for tires. During the war you ended up with reclaimed rubber and it was
adisaster. Your bicycle tires were rupturing all the time and they didn’t have the tensile
strength—and what is tensile strength? All this stuff where you got a basic interpretation and
understanding was exciting and fun.

SLATER: Do you recognize this paper?

RATHMANN: Thisis[Marshall R.] Hatfield's work more than Rathmann’s. He was a neat
guy. | forgot al this! Yes. | wonder why he put me on this paper (5). He did most of the work.
Yes, that’sinteresting. Paul Flory came by, and | presented to Paul Flory the work on the light
scattering of fluorochemicals (6). We had alot of fun. Hewasagreat guy. Right. Exciting
times.

SLATER: Werethere other areas of P-chem that seemed particularly engaging alongside
polymers?

RATHMANN: Waéll, you see, the amazing thing is that if you take a microwave study like | did
when | was at Princeton, and then you study light scattering, the equations, much to my
surprise—and boy, did | look good at 3M—the equations are almost identical, so you go
through the same sets of equations. They’re very complicated equations, but you' ve gotten so
familiar with them that it’s very easy to apply to light scattering, what you’ ve learned from the
microwave studiesthat | did. Soin physical chemistry, practicaly anything is exciting for me
because I’m going to understand what’s going on. So whether it’s kinetics, or thermodynamics,
or molecular structure, you aways feel like you’ve got arunning start to understanding it, and
it'svery stimulating. So that’s what these things were al about. 1’ ve seen publications—I sent
one to Marsh Hatfield about six months ago—publications as to why adhesives behave the way
that they do. It’s never been totally clear why everything isjust theway it is. But there are new
insights all thetime. We had an approach that was unusual, that came out of Princeton kind of
thing, which is using absolute rate theory to explain adhesion, but the whole process by which
you relate the physical properties of an elastomer to how it’s going to behave as an adhesive
give you very interesting insights. All of a sudden you sort of get the feeling, “1 know how to
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make a better one. | can seewhat it takes. | have to have certain properties that | haveto
achieve.” | don't know, it’sjust, that was why physical chemistry is so fascinating for me—any
part of it. If you'relooking at studies of light, electricity, studies of chemistry, electro-
chemistry, anything; you tend to just be able to get one step further into understanding than you
might have done if you had done more of a phenomenological type of examination. That of
course is what made biotechnology so exciting, | mean, | loved biology! | wasaminor in
biology in college, and the part | didn’t like about it was al the empiricism and all the memory
and dl that stuff. If you didn’t remember the interrelationships of awhole bunch of stuff you
didn’'t understand, you couldn’t do biology. Look at acell, you' ve got this thing to find, that
thing to find, that thing to find, and all these things are happening, and you don’t know anything
about what the molecules look like or what they’re doing. All of a sudden biotechnology comes
along and says, “Y ou want to know what factor eight is? Here, I'll giveit to you. And here's
thetotal structure from one end of the molecule to the other. Y ou want to know what
erythropoietin is: a hundred sixty-five amino acids, and I'll tell you what every oneis, I'll tell
you the sequence, I'll tell you how it’s folded, and I’ll show you why it behaves the way it does.
And you want to know what happens when areceptor gets activated? I'll show you. It couples
with another receptor molecule and you’ ve got yourself an activation state and that it
phosphorylates something.” And wow! | mean, thisisreally exciting, instead of just sort of
saying there’'s afactor one, afactor two, a factor thee, and you get up to twelve, and you think
you know twelve times as much as the guy that only knew about one. Well, you know alot, but
you can't reconstruct. The really bright physical chemiststhat | knew, and physicists and
others, have some of these same characteristics, they can almost start from scratch with anything
and sort of deduce what’ s happening from first principles. And I think there's something very
satisfying about that. Where you don’t need to memorize everything. Y ou just have to have
some principles, and then you can kind of reconstruct what’s probably happening and why it's
happening, and if you finally get achemical interpretation of abiological phenomenon, it's
there forever. |1 mean, now you know. That’s going to happen that way, and that’s why it
happens, and now | want to interfere with it. | can start to design the molecules that are going to
do that. | don’t haveto just try them in awhole series of empirical reactions. So, yes, I'd say
all branches of physical chemistry I think are fascinating.

Boy, you really dug some stuff out of here. None of this would be viewed as remarkable
by anybody. | think some of the insights that | got, which | never published after | did all the
work in Princeton, | felt were kind of remarkable, but the work at Princeton was basically an
experimental study that was guaranteed to win. 1’'m going to look at a bunch of liquids, and I'm
going to study the relaxation frequencies, and once | find that I’m in the right frequency range,
I’m going to have datathat no one's ever had before, and I’m going to be able, therefore, to
interpret it in waysthat it had never been interpreted before. So it’s a guaranteed thesis, and I'm
not particularly proud of that, but it was not an unastute thing to do, if what you really want to
do is get on with your career.

Thejob at 3M was intriguing because it was so basic, and what they had there—this
paper—the 1,1-dihydroperfluorobutyl acrylate one (6). Y ou showed it to me here somewhere.
Hereitis. Thethingwasthat 3M had acquired the rights to make certain fluorochemicals from
Joe Simon‘s—Simon's fluorochemical cell, and they now could make fluorochemicals [fluorine
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containing molecules]. And there were all sorts of unusual properties in fluorochemicals, one of
which of courseisthat it has avery low refractive index, avery low cohesive energy density.

Y ou're going to get remarkable properties supposedly out of everything you make that’s a
fluorochemical. Infact, you do. But the dimension that we were going to hopefully exploit,
which we didn’t do very well on, wasthat if you made a fluorochemical polymer, it would be
solvent-resistant and be extremely interesting as a gasket for military purposes, where you' d be
solvent-resistant and still have very good low temperature properties. Silicones have very good
low temperature properties, but they are not solvent-resistant, so you needed something better.
Neoprene has very good solvent-resistance, and that was a Carothers product, by the way—
polychloroprene. Neoprene has great solvent-resistance, but it has very poor low temperature
properties. So these hoses that would carry gasoline—you could handle the gasoline because it
was solvent-resistant, but when you got really cold, the hose would break. That's the kind of
problem that happened in the shuttle, obviously. So you wanted alow temperature rubber that
was solvent-resistant. Maybe fluorochemicals would do that. So, before | got there, they made
poly-1,1-dihydroper-fluorobutyl acrylate. They found out that it was alousy |low-temperature
rubber; it was sluggish and it didn’t bounce. | used to have a chunk of it around to say to
people, “Here we' re going to have this great rubber,” and you’d drop it on the table and it goes
"thud" and you know you don’t have a great rubber. So what’swrong with it? There must be
something wrong. Maybe we' re not making the structure, the molecules the right shape.
Maybe we're not getting high enough molecular weight. Maybe we' re not doing this or doing
that. So we made all these measurements to determine that, yes, we were doing things right, and
we still weren't there. We then began to explain, because of the nature of the chains that are
there, why in fact it would be a sluggish rubber. They turn out, after the fact, you could predict
it very nicely asavery inferior type of rubber, and it never made the grade. That one never
made the grade as arubber, but it was the first molecul e that was useful as Scotchguard. So that
was the break that we got. My assistant had spilled some on her shoe, and came back and said,
“You know, | got this spot on my canvas tennis shoe. It just doesn’t go away. It’'s permanent.
And look at this: when | put water on it, it spreads away fromit.” Which is what you expect a
fluorochemical to do. What you don’t expect isthat it’s going to stick on there. Another thing
you don’'t expect isthat it's going to stick like anything. Asa matter of fact, poly-1,1-
dihydroperfluorobutyl acrylate had been tried many times as a textile treatment and it always
failed. Well, how come we were so successful? Because everybody was so sure it would not
stick that they primed the cloth before they put it on and they wrecked it’s ability to bind to the
cloth. They primed the cloth with fluorinated materials to get it ready for this poly-1,1-
dihydroperfluorobutyl acrylate, and then the cloth was aready damaged enough so you didn’t
get a useful result.

As soon as she told methis, | said, “Well, let’s coat-up some fabric.” | coated up some
fabric, and | did it in two different ways. | used asolution and | used the latex where you just
dipped it in the water-based latex, and pulled it out. Y ou knew that would be an awfully
practical way to doit. And of course, it was. That’s exactly what the treatments were later
based on, alatex application. We found out that it was very nice and water-repellent. So | sent
it over to the fluorochemical group and said, “Try this, you guys. Seeif you likethat.” After
about amonth, | called them again, you know, “How about it?" They said, “Oh, we haven't
gotten around to it yet.” Then | forgot about it. Then Joanne Mullens, my assistant, came back
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to mein about three more months and she said, “Whatever happened to those samples that we
prepared for them?’ | said, “Oh, shoot. | don’t know. | didn’'t check onit. Let me check
again.” Wadll, it was anew guy that just arrived. His name was Bill [William] Peterson, and

Bill Peterson said, “I’ll run them.” | said, “Well, that’s a great piece of news. You're going to
run them after al thistime—they’ ve never been looked at?’ “Waell, that’sright. Never been
looked at.” So helooked at them, and he said, “ They’re the best things we' ve ever seen. How
did you do this?’ | explained to him how we did it, and he said, “Oh, my God! Thisis
fabulous.” That became the basis for devel oping awhole new polymer family that worked
much better than poly-1,1-dihydroperfluorobutyl acrylate. But the whole thing came out of the
fact that she was preparing these solutions for these light scattering studies and we were getting
very good solutions. We knew how to make the solutions correctly. There were alot of reasons
why those solutions were better than anybody else's that ever were tried before. But the main
thing was that the experiment to test them had just not been done even though we tested them
and said, “My God! It doeslook pretty good.” They had told us, “No. We haven't tested them
yet. We've done it before anyway, so it won’t work.” Well, it doeswork and it works very
well. So that was a big success out of abig failure. It was alousy rubber, but it was a great start
for atextile treatment. Of course, the whole thing that’s fun about 3M, which | think isthe
prototype for biotechnology companies, isthat you had thisideathat what you might want to
try, you tried. | mean, at 3M if you had an ideato try something, you amost felt like you had
the obligation to try it. Y ou never could use as an excuse, you know, that you had other jobs
that were more important. There was no job more important than your curiosity, and that was a
really, really nice program they had there. | mean, 3M was really remarkable in that regard, and
it'salot like biotech in the way that there’'salot of bottoms-up type of thinking and innovation
and energy. | think some people feel you have to push innovation into the organization, and in a
lot of ways you just have to let it blossom, and that was the 3M approach.

THACKRAY': How do they manage to keep nurturing that orientation?

RATHMANN: WEéll, they of course, brag about it alot. | suppose you get bragging values, it’s
going to get to people. They redly feel that a very important part of the charter for every
scientist there is that they have 15 percent of their time—they use that number all the time—15
percent of their time to do independent things that you think are of interest. You’re not
accountable for that 15 percent of your time. Well, you might wonder how many hours a day
and how many hours amonth? Or do you do it al a one time—well, they don’t tell you that.
They don't say, “1 want you to use no more than four hours aweek,” or something like that.
They just simply say, “You’ve got 15 percent of your time.” What that meansis, it takes the
heat off, so that if you really are doing something that’s not strictly on the track of your main
program, and even if your program is under some pressure, no one’ s going to come by and slap
your hands for having taken the time to ook down a side road that you happen to spot was
interesting. So that’s one of the things.

The other thing is that they have alot of individual recognition for when an innovation
has occurred. They’re quite fastidious about how patent applications are filed and how
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recognition is given to the people that do things. So you have alot of incentiveto try to be one
of those people that’s done something unusual. There' s alot of excitement in the company.
They consider the real test of a program, how much you learn that you didn’t expect to learn, as
much as how fast you pursued the objectives that you had. So they consider it ahighlight if
thereis ahigh, what they call “discovery potential.” So if you have aprogram in which “I’ve
learned thisthat | didn’t expect, and thisthat | didn’'t expect,” those are hallmarks of a good
program.

THACKRAY: Wasthisresearch labeled “basic research?’

RATHMANN: It was called “exploratory research.”

THACKRAY: And you were hired into exploratory research?

RATHMANN: Oh, | was hired into the Central Research Department. When you did these
things, it was called Project 99 Exploratory Research. What | actually did the rest of my time
would have been called “ Fundamental Research,” but it really isn’'t quite true, because | was
fully aware that what we were trying to do was get a polymer that would be useful in hoses for
the government. Later on, | was very well aware that we were optimizing a product for
Scotchguard. So “fundamental” isn’'t quite the right word, but somewhere between basic and
fundamental and exploratory. | think “exploratory” is probably the best word for when you're
doing something that you don’t quite know what the answer’s going to be, but you hope that it
has a commercial dimension. What | did at Princeton was clearly basic research, where it
challenged me. Every oncein awhilel tried to take up the challenge. “Now what have |
learned that could affect human society here in some way or another?” Sometimes there’ sjust
no obvious, no even un-obvious linkage as to affecting humankind with thiswork. So al you're
saying is“I’velearned something and havefiled it away and there’ s a building block here
somewhere that’ s going to build something some day, but | sure can’'t translate that one building
block into anything commercialy interesting.” | think 3M basically did alot of exploratory
research. Your program was usualy an exploratory research program. So | was exploring how
you could make a polymer more sprayable. So obviously, avery practical potential, but at the
sametime, | was examining the light scattering—a whole series of different molecules and how
their branches occurred and how frequently they occurred and so on. This one paper that you
showed me hereis avery good example of not seeing alinkage between an exploratory program
and reality.

Many years later, when | got up to Amgen, | interacted with a company called Raychem,
and Raychem said, “| know your work.” | said, “You know my work?” “Yoursand Allan
Shultz's, yes.” Well, you know, Stockmayer—the guy at Dartmouth, by the way—Allan Shultz
worked with Stockmayer, and Stockmayer was awonderful, wonderful person. | don’t know if
he's dtill alive, but he’sa great guy, atheoretical physical chemist in polymers. Anyway, so
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Allan Shultz and | published on some things that had to do with cross-linking of polymers with
radiation (7). Allan wasavery bright physical chemist, pretty straightforward, not unusually
imaginative, but just gets the job done. He began to correlate what happens when you radiate
plastics and rubbers and things like that. What are the changes due to? There’ s two processes
going on: oneis you're cross-linking, the other is you' re breaking chains. Y ou begin to seethe
bal ance of these properties and you can do certain things.

Raychem built abusiness on that process. So they began to affect polyethylene
insulation by radiation to the point where they could have the fusion point of polyethylene, the
melting point, because you' ve got a cross-link, and they knew exactly where to put that in terms
of commercial reality. We published on this stuff and told everybody how to do it (7). We
knew that people were saying, “Well, if you change polymer structure, you’ re going to have big
benefits. There Il belots of commercia products.” But there aren’t just any old commercial
products. If you try to affect tires thisway and so on, it’stotally impractical. But little tiny
connectorsthat are in electronic circuits—that’ s where this becomes very important. 1t changes
the penetration temperature, so this thing will stay intact asit heats up to 100 degrees.
Otherwise, you' ve shorted it out. That was Raychem’s whole business. It was kind of funny to
see. | redlized, suddenly, that asking yourself that question over and over again: “Is there some
way in which this has arealy important implication for human beings?” It is aways
worthwhile, because you really feel stupid when you've worked in afield for a couple of years
and you’ve missed it completdly that there were immediate implications to something of great
importance.

WEell, | think we're getting close to the time when I’ d better start getting ready for this
afternoon. What day will we finish this? Tomorrow, at noon?

THACKRAY:: All right. Good.

[END OF TAPE, SIDE 2]

SLATER: Wewere, | think at 3M and research and development there. If you wanted to
maybe expand alittle bit on your career at 3M.

RATHMANN: Sure. Wdll, | joined the company, and | picked the person | wanted to work for,
| picked the company | wanted to work for, and | picked the program. | was lucky that all three
coincided. The company was 3M and it had awonderful reputation. | liked the ideathat they
were in magnetic recording tape, something really quite revolutionary, and had the chance to get
exposed to it. Scotchlite reflective sheeting was something that impressed me that glowed back
at you, and | didn’t understand the optics of that, because that’s not supposed to happen. If light
hits an object at glancing blow, it’s supposed to bounce off that way, not back to the source, and
they had to control the opticsto makethat. So that’s pretty clever. And they had awhole bunch
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of other products. | was very excited about the company because of its tendency for innovation
and generating novel new ideas.

There was a particular individual, avery bright guy, [Frank A. Bovey], who eventually
left the company and went to Bell Labs to do independent research in health care, in medical
things. That had an influence on me at that time, because at the time | thought, “Gosh, he's such
agreat polymer chemist. Why would he go back and start to do basic science in medical
directions?’ | couldn’t quite understand it until later on when | got re-bitten by the medical bug.
But he was a very wonderful scientist in the sense that when we had our interview, when | came
to 3M, theinterview was entirely about real things. In other words, “We have this problem.
How would we improve the elasticity of afluorochemical? What kind of structure would you
think would be better than this structure, which is one of our structures here? Now, what would
you do to makeit so it would be stronger?’ All sorts of questions like that. And “Why would it
be as sluggish asthis?” So we actually kicked around ideas, and | know that | impressed him
because | was willing to embrace his problem and try to contemplate ways to solveit. They
impressed me that thisis alot more interesting discussion than telling me how great 3M was and
alot of platitudes and about alot of sort of philosophical stuff, which, by the way, can be
awfully important, too, but thiswas impressive. He was absolutely dedicated. Asamatter of
fact, they called him “Eager Beaver Bovey”—his last name was Bovey, as you noticed on some
of the publications. He was just so intense. Everything was exciting to him. Every piece of
science was exciting. He was alittle bit cynical about the business side of the company. Hefelt
that researchers were never paid enough, they weren't treated well enough; kind of alittle chip
on his shoulder, which | wasn’t that sympathetic with, because | kind of felt like we have a
pretty good deal; we get to do what we want to do and get paid for it. That sounds pretty good
to me. But hewas alittle cynical, other than that, he was a wonderful, wonderful supervisor. |
have not kept up with him. When he left town, he left to go to Bell Labs. Hereally had reasons
to go out of town. | think he was getting a divorce, awhole bunch of stuff. So we never
followed up. | wasjust lucky that | found those three things al in one place, the right company,
the right boss, and the right program.

So, when | started out, it was a matter of doing studies of basic molecular shapes of
polymers, and following the principles of Paul Flory and [Paul M.] Doty and a number of the
other key people a that time. | found myself learning about the structures and then being able
to get someinsightsinto what to do to change structures. So one of the things we figured out
we could easily do is make a sprayable adhesive that had never been sprayable before. We
knew exactly what to do about how to do that and change the strength of an adhesive by
modifying structure and so it was a great deal of fun.

It was true that | had a boss for whom | had a very high regard, who was the guy that
gave me my first promotion. He came by and he said, “Y ou know, Frank Bovey'sleaving.
WEe're going to have to replace him. Have you ever thought about being a manager? Or would
you rather have aNobel Prize?’ | thought that was kind of an interesting thing. | said, “Well,
hands down, I’d rather have the Nobel Prize.” He said, “WEell, if you become a manager,
chances are you' re going to be going down a path in away that you will never again be able to
pursue the other pathway.” | said, “Well, I’'m not likely to be that successful with the other
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pathway anyway.” | said, “I guess I’d accept being a manager as something that | could try and
see what happens.” Hedidn't know that | had afather that probably relished the idea of being a
manager more than being ascientist. So | think he was afraid I might have found it repulsive to
beamanager. | didn't at dl, but | wasn't at al sure that that’s something | was going to be
good at.

What he did was, he split up the group and said, “Y ou can manage part of this, we' re not
going to take that full a chance on having you try to do the whole job.” He also said that he
looked very hard for somebody elseto fill these shoes, that they tried to recruit from outside,
and they hadn’t found the kind of person they really were looking for. So kind of by default, |
was made a supervisor, not a manager, of part of the polymer group, and that was the beginning
of apathway that never stayed very steady. | was a supervisor, then | was a section head, and |
was a section head of polymer and physica chemistry. Then there was an opportunity to go into
the tape group as aresearch director reporting to the group asawhole. Then there was one
thing after another, and | never had ajob at 3M for more than about three years at atime, and
that | found probably was the necessary part of the stimulation of keeping me there for twenty-
one years. Somebody was smart enough to figure out that | probably needed stimulus. So the
career at 3M was just an awful lot of fun right from the beginning. There was evidence, | think,
that the company took alot of painsto make sure that if they think you were doing a good job,
they really let you know that you were doing a good job. So that was very stimulating, and you
had this enormous amount of freedom. There was no question about it. | could start a program
tomorrow, if | limited my time to 15 percent, and one way of looking at that isthat 15 percent is
roughly a sixth of your time. There'stwelve monthsinayear. If | wanted to, | could take two
months right now for this year, and | did that. |1 would rationalize that | could go and embark on
something. So thiswhole idea of how you make a sprayable adhesive came about by virtue of
my thinking that it would be afun thing to figure out how to do it. | had arelatively
conservative boss [Dr. Al Borders], the one who put me into the job, who would ask questions
like, “Why are you doing this? [laughter] You really think you’re going to be ableto do
anything useful?” At the time, | wasn't that sure. It just seemed kind of an intriguing thing. So
he had alittle bit of discomfort, but he had a great deal of faith, and so he was helpful, too. That
was the boss that was still there after Frank Bovey |eft.

So | had many mentors. | notice one of the things you people ask about is mentors. 1'm
always alittle suspicious of a mentor relationship because | think it can be a dominant one, |
think it can be painful, and | think you can have al sorts of associations. | think if your mentor
beginsto look like your father, one of the two of you is going to have some problems, unless
you had a perfect relationship with your dad. | happened to have had a perfect relationship with
my dad, but with people that I’ ve tried to mentor, sometimes | encounter this fact that I'm
suddenly getting attributes | didn’t need, which are kind of baggage from some prior part of this
person’ s experience.

| was alittle bit privileged because | was viewed as having performed well. The 15
percent mandate at 3M was tied a little bit to when your programs have generally gone pretty
well. You weren’t supposed to take 15 percent if you were on acritical program and it was
falling way behind. That wouldn’'t be a prudent thing to do. But most of the time things worked
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out for me well enough, and | thought my performance was good enough that | had the ability to
just branch into things that just fascinated me and hoped | could convince people later that what
| was doing was worthwhile.

But the other thing about 3M is, you did not have to—they called this “bootlegging” —
but you didn’t have to literally bootleg; you didn’t have to beillegal, or so surreptitious that no
one knew you were doing it. Y ou could bring it out and share it with your supervisor and with
others that you were investigating these kinds of things. So it was a great set-up, and there was
alot of stimulation because the other thing 3M had was a strong commitment that a very
significant percentage of their sales was going to come from things that were introduced into the
market in the last five years. So you knew that if you’ re going to keep doing that, you’ re going
to have to start stuff that you can't predict beforehand where it’s going to be and how effective
you're going to be. So there has to be afair amount of latitude. The other thing that was a
fundamental principle at 3M isthat 3M-ers should be alowed to fail. 1t's an official
pronouncement, in those words, and I’ ve got them on my dlides, by the way. “3M-ers should
never be afraid to fail.” Theideais, if you're going to be encouraged to take high risk
programs, you’ ve got to have it that you’ re not going to be beaten to death whenever you take
one that didn’t work. In fact, William [L.] McKnight who—talking mentors—was certainly not
my mentor because he was Chairman of the Board when | got there, but when | interacted with
him | found it to be a wonderful, wonderful experience. He was a down-to-earth, very soft-
spoken, but very powerful individual. He ran the company for quite a number of years, and had
had afifty-year career with 3M and worked his way from accountant right on up to thetop. He
had great confidence in research, great confidence in the initiative of the people at 3M, and great
awareness of the importance of not being punitive when people make mistakes. That was the
thing. Hesaid, “We've got to be so careful because as we get bigger, and that’ s the challenge in
getting bigger, we're going to be finding out that we' re going to be suppressing risk-taking
because it’ s so easy to sit in judgment as compared to joining the individual and be on his side
of the equation—that he tried and he learned something.” That is the question that we would be
asked at 3M. “Well, what did you learn? Gee, that didn’t work out. What did you learn?” And
if you learned something, that’s the end of any despair about that.

So | thought there were some wonderful, wonderful philosophies at 3M. 1I’ve embodied
themin thetak that | was planning to give today. | actually mentioned quite afew of them.
One of themis, “Policy isapoint of departure.” When you get to a company in which policy is
the last word and the managers and executives and even supervisors can lean on the word
“policy” and say, “No, you can’t do that. It’soutside of policy.” At 3M, you couldn’t make
that statement because the person would come right back with, “Wait aminute. | thought policy
was a point of departure.” Which meansthat in this particular case, the “policy” may not be the
appropriate course of action. Now, | admit I’ m not going to just embark on something the
company feelsis abad thing to do, but I’'m going to have a chance at least to do that. So those
were some of the philosophical things that | thought were underpinnings to why 3M—and to
answer your question: how could they sustain these levels of innovation over the years? Of
course, when | go back to 3M, and I’ ve given afew talks back there, | found out they feel
they've lost it compared to what they had. They think there’s much more bureaucracy and
resistance to some of the exciting ability to start something new. Yet, | think for itssize, 3M is
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still absolutely remarkable in the number of things it does and how really different things are. |
mean, there are many things that they showed me on my last trip there a couple of years ago that
| just thought were vintage 3M. That’s where you' d expect that sort of thing to start. Some guy
starts to make micro-surfaces. What’s he going to do with micro-surfaces? Don’t even ask
what micro-surfaces are. When you finally find out what they are, you'd say I’ m never going to
find out anything useful for a micro-surface, in which I’ ve created a surface of pre-determined
structure that | can create by certain techniques that he had, and what do | find? My God! It
becomes avery unusual abrasive. It becomes an interesting optical material. It becomesa
reflective materia that outperforms Scotchlite. On and on and on and on for this guy that does
this. Another guy says, “I’m going to make webs of stuff.” Why are you going to do that?
“WEell, | just think it’s going to have lots of benefits.” Thefirst thing was going to be brassiere
cups, of all things. And then they turned out to be—I don’t know, people got into their business
alittle bit too closely—face masks. Y ou know, this sort of thing. Success breeds success.

That’ s the other thing that you learned very clearly, and that is, if you want to analyze
why moraleis bad, and then try to figure out what to do to correct morale, you could spend an
awful lot of time dwelling on what’s wrong with your company and it doesn’t work. What
worksis having some successes. So if you say, “Come on, that’s not very logical. If | have
success, | have high morale. And if | have high morale, I'm going to have success. But how do
| get into that cycle?’ You've got to start it with success. You can't start it by scrutinizing what
caused your bad morale, because it just seems to me that takes your morale down the tubes. |
haven’t heard that in so many words from 3M, but | do know that success breeds success.

When you get a few good things and everybody sharesin the good news, that section and that
department has some good news—we're al winners. We're all winners. Then pretty soon, it
spreads. And | think that that’s how they sustain the level of innovation. So, not being punitive,
and rewarding success, and sharing success, | think those are all things that they do very well.

SLATER: In some sense, you learned to be a manager at 3M. How did you find that
experience of learning that as opposed to other kinds of learning you’ ve done?

RATHMANN: You know, for me, it never bothered me that there were no formal management
training courses. There were some later on, in the later yearsthat | was there, but the first
fifteen years| was at 3M, | don’t think | took asingle formal course. | never felt that | was
missing anything because there were plenty of role models, and | liked the concept of role
models better than mentors. | believe that | can look around me, and if I’'m perceptive, I'm
going to learn al the things I’'m going to have to know because | see how that fellow performs
and how that person performs and how that male or female, not important—they’ re role models
if I seethings that seem to happen that are good that seem to result from certain qualities and |
can make linkages. And if I’'m perceptive, I'll do this. | don’t need someone to tell me, “Now,
did you notice how he did thisor she did that? So it was clear to me that there were people |
really respected, that | could picture myself trying to emulate. They ranged from people like
William McKnight, the soft-spoken Chairman of the Board, who on one occasion made avery
simple summary of avery vigorous and painful discussion in which the lawyers were on one
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Side, the scientists were on the other, and he said, “Well, | realize why the scientists here don’t
want to take on that company in alawsuit, but, I'm listening to both sides of thisand I'm afraid
what we' re going to have to do is go ahead, but let’s not make it arancorous lawsuit. Let’s see
if there’ s such athing as alow-profile lawsuit. 1 know that’s very hard, but, | think that’s what
we're going to have to do.” And the most soft-spoken, even-handed, wonderful way in which
you could see he weighed everybody’ s comments very, very carefully. | wasjust dazzled—
wow! How would you like to be a Chairman of the Board that had the wisdom that that guy
has? It just seemed like awonderful thing.

There was another guy [Richard Drew] who | felt was awonderful role model. Not a
mentor in any sense. But arole model in the sense that he was the guy that was responsible for
more innovations at 3M than anybody else—one thing after another. Y ou couldn’t help but
want to find out how he did this. Y ou could ask him, and he'd tell you. | used to say, “How do
you get so many good ideas?’ I’'ve got aslideon that. You know, “Where do all these good
ideas come from? Where do you get theseideas?” Transparent tape, masking tape, Scotch-
Brite, facemasks—I mean, you nameit. He was responsible for a dozen of these things, and he
had the same explanation for al of them. He said, “Y ou encourage people to do things that are
new and different.” Well, you say, “Well, what? Y ou encourage just everybody?’ “Yes.”
“Everybody?’ “Yes!” “Well, what if it sabad idea?” Hesaid, “That's great! Let’s encourage
it anyway. The guy will rush down toward the goal, and he'll come to the end of thisblind
aley, and he'll come tearing back knowing it was a bad way to go. But, you drag on him and
slow him down and challenge him, it’ |l take him forever to find out it' sabad idea.” So he said,
“No! Just encourage everybody.” You say, “It can’t be that smple.” Well, this guy proved that
itwas. | mean, hejust came up with stuff over and over and over again. Theideawas, you're
going to be smart enough to know if it'sabad idea. | don’t haveto tell you that before you
start. If | challenge your ideatoo early, I’ll kill some good ideas.

So there were so many people in the company that you could listen to and learn from. |
never was aware, other than | had the feeling that | had wonderful examplesto look at; | never
had the feeling | was being trained as amanager. 3M did use the expression “On-the-job
training.” Maybe that was just sheer rationalization for not spending the money on education
and training, but they really zealously believed that you could go into alot of formalized stuff.
In fact, Dick Drew himself, the guy that invented Scotch Tape, was very cynical about alot of
formal training, including Ph.D.’s. | felt | was very privileged because he’ d talk to me. Most
Ph.D.’shedidn’t have any time for because he figured that they’ d aready stunted their
innovation capabilities completely by having so much formal education. But if you could
convince him that you were kind of open-minded, then he'd be willing to talk to you. So | think
that the role model idea was an easy way to become, | think, quite proficient in management
skills. 1t also speaks well for the kind of style that | think is most fun to be part of, and that isa
kind of a bottoms-up style, where the people that are making the calls on what’s good and
what’s bad and what’ s interesting and what’ s exciting to pursue are the people that are doing the
pursuing, not somebody looking at it from aloft somewhere.
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SLATER: Did you have much R&D contact outside of Central Research, or outside of 3M? |
mean, consultants' meetings?

RATHMANN: Y ou mentioned two types. Within 3M, they recognized that it was very
important to fix responsibility, so they had varied numbers of divisions, but let’s say twenty-five
divisions, and the responsibility was fixed. Thisisyour division, thisisyour job. Don’t worry
about the rest of 3M. Y ou get your job done as the general manager. | was not a general
manager, but that’ s the mentality of adivisional structure. However, they recognized also that
there are some risks that you' re going to have competitive activities between different divisions,
maybe lose the synergy that you could have by the strength of 3M, so they wanted to have some
feeling of responsibility across the structure. What they did was, they organized themselvesin
such away that al of the technical directors who were like vice presidents of research for each
division, al of the marketing directors, which were like the vice president of marketing for each
division, and so on—they would have formalized sessions together two or three times a year,
and they would frequently be off-site; many times at the lodge that 3M had up in northern
Minnesota. Y ou would become very closely affiliated with the rest of the people that werein
your corresponding position in other parts of the company. So that was avery strong fabric that
they wove into the structure that otherwise would have been self-standing strands or silos, and |
think that was very important. The general managers aso had a council and the council would
meet severa times ayear, off-site again. So there was a structure there that cross cut the
individual divisions.

Asfar as outside the company was concerned, the company was very cautious about
publication. It was not understood that every scientist had the right to publish every time he
wanted to. That was far from the 3M system. It was a bit secretive, and there were some people
that were offended by this. They felt that their light was being pushed under a bushel because
they didn’t get a chance to go to every important conference and tell the world everything they
were doing. But the incentive once in awhile—it was kind of areverse incentive—that induced
you to do the kind of research which was not linked to something practical so that then you
could claim there was no big lossif you published it. On the other hand, that particular strategy
was fraught with risk because your boss was in avery good position to say, “Let me understand,
again, why you want to publish this? It’'s because it had no relevance to anything we' re doing
here? Now, isthat exactly your position?’ [laughter] Well, you kind of hesitate to take that
position because you’'d get caught with that one. On the other hand, if you say, “Oh, no, it's
really got alot of relevance,” then you can’t publishit. Soit wasatricky area.

But | did present many publications, you know. Asyou can see, | had quite afew
publications and even more times, more informally, would be asked to participate in a Gordon
Conference, which was like heaven. You'd go off to New Hampshire and you' d have like three
days of vacation because it’s so beautiful there, and very stimulating because you' re kind of in
an elite group that’ s talking about some subject that not everybody can understand. So it was
quite an impressive opportunity when it came. But | think in general, scientistsin industry are
relatively insulated from national and international recognition. | think the price that’s paid
thereis when companies like an Amgen are started, it is quite likely that the head of scientific
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activities for the company, or the head of the company as a matter of fact, will be selected more
from academic people who have much broader visibility around the world than some person
who might have been doing a great job in a company, and is truly hidden from view. Soit was
kind of an unusual circumstance that someone like who | was, actually got involved with the
people starting Amgen. When | watch the recruiting going on for who’'s going to start a
company, it involves people who have alot more visibility than, let’s say, aresearch and
development director at a 3M company division. That guy’s buried and he’s out of—he has
virtually no contact. Once he gets to be a head of aresearch activity, he doesn’t even have these
kinds of publications. These may have predated his becoming an executive by five years or
something. So you’re out of contact, and there are afew cross cutting organizations around the
country for young executives. But | never got to the level where those people were, where | was
participating. The Industrial Research Institute, for example, is such an organization; it’s people
meet and get acquainted with each other. But even that, they’ re not in the stream of things asa
candidate for a CEO position. | think it's an oversight. | think maybe it’s to the benefit of
companies that these people are kind of held out of the limelight, but I think it’s kind of too bad,
because some of those people are wonderful candidates. In other words, when I’ ve thought
about it, I think of 3M and | think there’'s probably not ajunior executive at 3M that couldn’t
run a biotech company very, very well. Except people don’t know about it, and that person
probably is pretty comfortable up in St. Paul, and so you know, it doesn’t happen.

SLATER: Can you say alittle about leaving 3M to go to Litton [Medical Systems, Inc.]?

RATHMANN: God! Theless| say, the happier I'll be! [laughter]

SLATER: Yes, I've gathered that from some of the materials I’ ve read.

RATHMANN: All right, sure. Well, after having literally vowed I'd never leave 3M because
they were so wonderful to me, | reached a stage where | was so much more interested in medical
things than in other things, and 3M is primarily not amedical activity. So the jobs that were
likely to emerge for me, if | were going to get promotions to general-management level, were
likely to bein adhesives or abrasives. Asit was, | wasin photographic. | suddenly yearned for
something that was more vital from a health care standpoint.

SLATER: Your last dot at 3M was in the Medical Imaging.

RATHMANN: Medical x-ray. So | took on a business-oriented job in medical x-ray, and that
was very exciting for me, and it really whetted my appetite for being heavily into a medical

field. If | saw that that business was going to grow and be one of the biggest businessesin 3M,
and it was—it did grow, and it was an interesting business—but | recognized that the next step
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would be a different kind of an assignment, and very likely it would be—and there were people
angling for me in some other areas. And very likely | was going to be faced with, “How would
you like to head up the chemical division? How would you like to head up something in
adhesives or abrasives, or something?’ | didn’'t think that was a very attractive idea.

So when | thought that | could really expand my rolein the medical field, with medical
x-ray and other types of equipment, ultrasound, and other things that Litton was doing, that
combination was just like my origina decision to cometo 3M. It looked like | had al things.
The company that | was going to go with was exclusively medical. The bossthat | was going to
work with was Alan Enthoven, one of the brightest guysin this country even to thisday. The
area |’ d gotten acquainted with—the x-ray field—was extremely exciting to me because x-ray
was in the process of arevolution. It was growing from very slow, hand-dipped films and all
the rest to automation and much more rapid response, a ninety-second processor and things like
that. Then of course the revolution that really came, which | didn’t predict at al, wasthe
revolution of CAT scanning and other ways of doing imaging that goes far beyond x-ray.

But it looked like a perfect fit to me, and the other dimension that was important was, |
was going to be a General Manager now. Not in two years, not in three years, not in some place
where | wasn't sure | wanted to do it, but right in the place where | wanted to be. | was going to
be made a General Manager. That was President of what was called Profexray, and later on we
changed the nameto Litton Medical Systems. So it wasthe right-level job aswell as these other
factors. So it was just about perfect.

What | had overlooked was the nature of the company itself, Litton versus the nature of
3M. Although this particular part of Litton was medical and fitted that bill of the right
company, Litton was the wrong company for me. Litton, at that time, was a conglomerate that
had expanded rapidly on the principle that there’s alot of synergy between divisions, even if
they don’t know each other and don’t know what they’ re doing. The principle of conglomerates
had seemed to be established as a wonderful way to expand your business because you could
buy stuff relatively cheaply and then benefit from the price-to-earnings ratio of this growth
stock that you were and actually enhance your growth rate. The equation isquite simple. It's
an economic equation, it’s not a science equation, but the economic equation isvery clear. If
you buy something with a price-to-earnings ratio of ten, and you happen to have one of thirty,
immediately, your earnings go up for the amount of money you’'ve just expended. So the
number of sharesthat you have to put out is|ess than the average number of shares you have for
every dollar of earnings. So your earnings go up per share, and it looks like you' re doing
something very smart. All you’ve doneis bought a company that’s got a very poor price-to-
earnings ratio. [laughter] Soit’s self-fulfilling in away.

So anyway they rode higher and higher, and the stock was up in the hundreds, and then it
started to fade. When | joined, the stock had dropped to thirteen, and | got my stock options at
thirteen, and they said, “You're only going to get very few because these are so valuable.” |
was just dumb enough to argue but not to do anything about it. | said, “Four thousand sharesis
not alot of stock options at thirteen.” They said, “WEell, it was just a hundred recently, so that’s
like, you know, ahaf amillion dollars.” | said, “Yes, if it goes to a hundred, but how do we
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know it’s not going to go down?’ They said, “Well, there’s no chance of it going down.” |
said, “Fine.” |1 wasared jerk! | said, “Fine. Why don't | take half my shares at the price of the
stock ayear from now? If you're so sureit can’t go down, I'll take half the shares at that price.”
They said, “That’safoolish thing. Wewon't let you make that mistake.” Well, ayear from
then the stock was at seven, and the year after that the stock was at three. So it didn’t guarantee
that it was going to go back up to ahundred. But that was an indication of the problems at
Litton. Litton was having problemsin every direction. They had problems at a big government
ship building installation that they were running for the Navy. They were off schedule and they
had punitive actions there. They had bought these marginal companies that were al bought for
the wrong reasons that no one understood. They had enormous pressure on the presidents. So
what’ s the good news? The good news was that, as the President of thisdivision, | came up a
learning curve that was straight up because | had to try to perform under the very, very worst
conditions possible. The company’s products cost too much to make. They did not meet all
government regulations, and there wasn’t enough money for the research to do it, so you
couldn’t meet government regulations. You'd lost credibility with al your customers. Y ou had
lawsuits because your products weren’t working. So the x-ray activity of Litton was by far its
least successful activity. They had some good divisions. They had Microwave, and they had
Geophysical—Western Geo, | guessit was called—and they had a bunch of things that were not
bad. But thisdivision was adisaster. The pressure was sky-high to turn it around and | had
thought | had gone in to run a successful division because they’ d shown profits for the
preceding four years. | learned the hard way that those profits did not reflect the true health of
the business. There are ways of reporting profits without necessarily having a healthy operating
statement. That’s what had happened. There were huge increases in inventory, huge increases
in receivables, and the place wasin rea trouble. | didn’t catch on that it was in trouble for six
months. After | caught on, | couldn’t convince my bosses that | could ever get out of that
trouble, and | wasn't sure | could either. They eventually got out of the business, but it took
them about five more presidents that they went through, because the Litton system was that if
you don'’t succeed, you're out of here, and I’ [l get somebody that can. So | beat them to the
punch. | resigned. But | would have been out of there, too. | would have been fired along with
the succeeding Presidents.

SLATER: When you first made the transition, did you approach them? Did they approach you?

RATHMANN: They approached me. Inthe x-ray field, 3M had picked Profexray as our
distributor. We felt that we had to have an exclusive to compete with [Eastman] Kodak and
DuPont who sold to everybody.

SLATER: Please explain.

RATHMANN: Yes. 3M felt that if we're going to bein the x-ray film business, we will need
an edge to compete, and one way to do that isto have abias at the distributor level. So instead
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of distributing through everybody, we will offer Profexray an extra discount over other films.
They had big film sales, as a matter of fact. The ideawas, give them an extracut as an
exclusive distributor, and that would maybe balance off the fact that these others have great
reputations. So we'd give the Profexray salesman alittle bit more of the action. The other guys
didn’'t have to make gifts to their customers because they had a standard 20 percent discount,
and most of that was passed on to the customer. So they’d sell the x-ray film. It wasreally
amazing. They'd sdl x-ray film at 20 percent off the list price and a 2 percent cash discount
extra. So it was 20 plus 2, and most of these distributors would sdll the product for 20 percent
off. So they would be capturing 2 percent, but they’ d have huge sales. They’d have one
customer and they’ d drop ship directly from DuPont or Kodak right to the customer four
hundred thousand-dollars worth of product ayear. That was not unusual. They’d get their eight
thousand dollarsfor literally having to just talk to the guy once, and they had huge sales. |
mean, thirty to forty million dollars of x-ray film sales, and it also would help to facilitate other
kinds of sales because you’'d get into the lab there to see how the film was doing, and so on. So
you had kind of an automatic business.

We had to break that with the 3M film that was a good film, and initially it was not as
good as Kodak or DuPont, so we had to offer an extralittle bonus. Later on, at 3M, while | was
till there, we developed a higher speed film that neither of them had and we offered some
unusua benefits. But we still used the extra discount, so we offered them 25 percent instead of
20 percent. Unfortunately, sometimes the distributor would pass on the extra 5 percent, so he
didn’'t have any real incentive to sell it because he didn’t retain any more than he was retaining
with the Kodak film.

But, that was the idea: that Litton could help us enter the x-ray film business. We did
develop amulti million-dollar business this way, relatively quickly, and so then they knew me at
Litton. Alan Enthoven, who was running Litton Medical Products, invited mein to become
President, and he wasthrilled to death. He thought he’ d picked the plum of the world because |
had avery fine reputation at 3M, and 3M had a great reputation. So | got captivated by the idea
that | would be running what would soon be a hundred million-dollar division. I'd be one of the
top executivesin Litton itself. | didn’t ask myself whether the quality of Litton asacompany
had anywhere near the texture of a3M. It did not. | mean, the standards by which they did
business, the kinds of products they had, and the kinds of |everage they had—many years|ater |
saw adiagram of the businesses that 3M was in and the businesses that Litton wasin, and how
they came out on the diagram of your market share and growth of the business and al the rest,
and 3M'*s businesses like Kodak' s businesses, by the way, were all in the segment of this chart
that said, “Very, very desirable.” Litton's businesses were al in the segment of the chart that
said, “Dog!” So when you're running adog, you really know it. | realized it very quickly. It
was redly difficult.

But as | say, you come straight up alearning curve until suddenly you recognize what
accepting responsibility is. | think when you first eye ajob that isthe possibility of abig job, a
general manager’sjob, thefirst thing to think about is all the pluses. Y ou have more authority
and more things to be done; you have more resources; you have more of this and more of that.
Y ou don’t always recognize the tremendous responsibility that goes along with being the boss
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of something that’s got to thrive, and if it doesn’t thrive, you suffer and many others suffer.
When you're in one that doesn’t thrive and you suffer, you’ ve learned some experiences | never
had when | was at 3M. So | thought—at |east the rationalization was—a great learning
experience.

SLATER: Did that change your vision of like what your career would be? How you saw
yourself?

RATHMANN: Wadll, it did initialy, but probably in afunny direction. It changed my vision to
the point where | became very skeptical about being in abig company. | certainly was skeptical
of my ability to be apresident. So | was prepared to sort of drop out of the work force almost,
and do some consulting or something like that, as afull-time job, except | suddenly realized that
that’ s aterribly difficult thing to try to be gainfully employed. So while | was wrestling with the
idea of being a full-time consultant, | was approached by someone who had a friend at Abbott
[Laboratories] and they were looking for a head of R&D for the diagnostics division. | thought,
“Well, at least it isn’t taking on the CEO job,” which | didn’t want, or the President’s job. |
loved diagnostics. It was very fascinating for me because that’ s what medical x-ray was, and
what ultrasound was, and medical electronics. All thethings| did at Litton. | really liked the
technology at Litton. If we had been fully competitive it would have been alot of fun.

So | thought, well, a diagnostics thing would be very exciting. It'sstrictly R&D. Ina
senseg, | redirected my thinking from being an executive, which was my father’s goal for me. |
followed his other advice, “Do what you enjoy doing.” My dad decided that he liked being
Chairman of the Board a lot better than he liked being an employee, or even President, and so |
had considered the concept of being Chairman of the Board the very thing. When there'sa
William L. McKnight who's Chairman of the Board, and you just worship this guy, you just
hope someday you'’ re going to be qualified to be Chairman of the Board. It’skind of awild
dream, and it probably won’t happen. Well, | got disenchanted with that ideain abig hurry, and
| was very happy to be back in the research lab, and away from the responsibility of running a
company and getting beat up by my boss every week on my profits and my cash flow and
having ten percent staff cuts.

So | took a huge step in the direction of back to science, and loved it. Thejob at Abbott
was just perfect. It wasjust what | wanted. They needed a new way of looking at things, | felt,
which was to have a much broader product strategy than they had, and | knew how to do that. |
knew that there were plenty of opportunitiesin thisfield. | could see the numbersand | could
tell how far it was going to go. Sol just loved the job for five years at Abbott, and | took the
job knowing full well that | would not be CEO. 1 did not want to be CEO. They asked me a
few times along the way, “Isthere anything else I’d redlly like to do,” and | didn’t have any
appetite for anything but what 1 was doing there.
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SLATER: So managing R&D has sort of been qualitatively different than this other kind of
business?

RATHMANN: Yes. Wel, you still have alot of business responsibility, but the areas where
your time is spent—a very high percentage of your time—wrestling with actual problems that
have to do with facts and opportunities and, athough there’ s a people dimension, the part that
makes it fun isthe real challenge of bucking up against nature. The competition is another part
of nature, in away, but it’s fun to be attacking something like that rather than trying to

mani pulate numbers and come up with something that 1ooks better than it is, and a whole bunch
of thingsthat are very unpleasant. Having to spend too much time, literally meeting on the
subject of what our numbers are, and every possibly nook and cranny of our numbers, | find that
to be much less interesting than, “My gosh, we've got a new product, and if we could get it to
market, we'll totally change our business profile.” It’s still a business issue, but the meat of it is
something | can get my hands on and understand, and feel like | can contributeto. So | liked
that change right away, and | would have stayed at Abbott forever because it was a great
company and treated me well, except there was one strong pull and asmall push. The strong
pull was: | really wanted to know more about recombinant DNA [deoxyribonucleic acid], and
when | went to the group at Abbott, they were neat people, but they were not responsive.

Abbott had kind of handcuffed these people because they had alot of bureaucracy at Abbott that
was preventing them from doing very many experiments. They had taken all too literaly the
idea that this was dangerous stuff and had to be done with super-protection and all therest. It
was not that dangerous, but they were on the safe side, and the safe side was the dull side. So
they couldn’t offer me the kind of fun of doing new things in recombinant DNA that | was
anxiousto do. And | wasn't smart enough to do it. You know, | could have had the freedom to
initiate some programs, except | didn’t even know what recombinant DNA was. All | knew was
arough ideathat it was a new frontier and it was very exciting.

| decided to learn more about it and that was the idea that prompted me to leave Abbott.
The push was avery slight push, and that was that we had taken a potential cut in our staff
because part of our division had area bad year. We faced the reality that we had to take a staff
cut, and yet | knew we were going to grow over the years, so | asked for some kind of relief and
the management said, “Well, you don’'t have to take the cut, really. We'll just plan it and then if
things look up, you won't ever have to get rid of those twenty-one people.” But the rest of the
division was aware that | was supposed to lose twenty-one people, and they weren’'t being told
that if things went well, | wouldn’'t haveto doit. Sol got alot of people asking me when these
twenty-one people were going to leave. |I'm looking around me and | don’t want to have
twenty-one people leave because | knew what was going to happen, and it did happen. Within
two years, the research group was almost twice as big aswhen | was there at thetime. | knew
they weren’'t going to leave. It wasn't sensible to cut the research group. In fact, the bosses
recognized it wasn't sensible. It wasjust sort of like everybody’ s tightening their belts so we' ve
got to take some out of research.

It was an unpleasant time. | just felt likeit was unfair. | mean, | had to drop staff alot
when | was at Litton, but it was justified because we weren't successful. But the diagnostic part
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of Abbott was extremely successful, and the R&D was paying off enormously. So it was a bad
call, even on atemporary basis, to say, “Let’s reduce staff.” It wasaminor “push.” Themain
thing really was the pull of recombinant DNA. | was fascinated by the R& D associated with
recombinant DNA, and there was no way to do it through Abbott.

Then | said, “Well, there’'s acompany on the west coast and | think they’ ve got some
interest to us as apotential partner, and they’ ve asked me to consider being CEO and it hasn’t
even started yet. | mean, it’sjust agroup of scientists and a couple of venture capitalists and
they're going to start forming it and it’s called Amgen.” And | said, “I think they would like me
as CEOQ, of dl the funny things!” The Chairman of the Board and the Chief Operating Officer
of Abbott said, “We'll do it with you here at Abbott. Y ou start acompany here within the
company and we'll let you do that.” It took them one day to make that decision. | was really
impressed. We met together that evening and they said, “What would you need?’ | said, “Well,
| don’t think it’s possible to do it with Abbott. | might need an awful lot of money. | might
haveto go public.” “That'sal right. You could go public. Aslong as you leave us with 52
percent of the stock, you can take the company public.” | said, “Well, | might have to have
other companiesinvest. One of the ones that’s aready out there has Standard Oil in there as an
investor. Y ou know, the big bucksin oil might be necessary to finance recombinant DNA at the
magnitude you might need, and so | might have to have another company in as a partial owner.”
“That'sokay. If you want to do that, you could do it.” | said, “Well, I might have to have some
shortcuts on some of the, you know, approval cycle that we have here. If | haveto stick with the
RCE [request for capital expense] system, the AFE [authority for expenditure] system, and the
rest of the procedures for getting budgets authorized, | don’t think | could move asfast | might
haveto moveinthisfield. 1t'll be very dynamic.” They said, “Y ou can set up your own
systems. We'll respect the system. Whatever system you want to put in place.” 1 said, “Okay.
You' ve answered my questions. I'll doit. I'll start a biotech company right within Abbott in
exactly the way you' ve described.”

Then | thought about it. And I thought, “There's Cetus, and there’ s Genentech, and
there’sBiogen.” I'd studied them fairly well. Look what they are doing. They’re controlling
their destiny. They are going to go wherever it leads them. They're going to be able to promise
the people that come to work there that if they hit the home run, they’ re going to have very
lucrative returns on their stock. But a company that’s owned 52 percent by Abbott might not
have the freedom to go and launch a product to make, let’s say, excessive profits because they
might be siphoned off to Abbott and correctly so. Why is Abbott doing this?

| thought I’ d love to be in the company that’ s financed by Abbott. It'salot safer and
more secure, but I'm afraid it’salittle bit more secure than it is an opportunity. | took two days
and | said, “I fed terrible. Y ou guys—Bob [Robert Schelhorn] and [G.] Kirk [Raab]—are
wonderful to propose this. But I’m going to turn you down. I’m going to take the job at
Amgen.” | never regretted it, asit turned out. But what made it realy work, amazingly enough,
was Abbott. They said, “WEell, that’s up to you George. We respect you for that, but | hope
you’ re not confused into thinking that we might be so enthusiastic in supporting you that we'd
go and invest in Amgen. So don’t come around expecting any financing of your independent
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company. We like you, and it’s fine that you're doing just what you should do. It's afine thing.
But don’t expect anything from us.”

| said, “You don’t have to worry. These venture capitalists, they can raise any amount of
money that they need.” The venture capitalists had aready promised me five going on ten, and
then Genentech announced it would “go public.” They were going to go sell stock to the public;
they hadn’t quite doneit yet. They were going to have an IPO [initiad public offering] in the
middle of October for thirty-five million dollars. | thought, “Oh! We'll get five or ten million
dollars and we aren’t going to be able to keep pace with these guys. They’rejust racing—
they’ re going to go ahead—they’ re ahead of us by four years already anyway. It'sjust goingto
make it worse.” | said, “We're going to have to raise fifteen million.” The venture capitalists
said, “ That's okay with us. We'll try to raise fifteen,” but when we went out and talked to the
other venture capitalists, there wasn't fifteen out there. There was very little. We thought, gosh,
Genentech went public and we were out there trying to solicit, and we should have an easy time
because they were so popular. And, yes, they were popular, but they were also four years ahead
of us, and so alot of people said, “What do you have that’s all that wonderful? Y ou don’t have
any products. You don’'t have anything.” | couldn’t get much investment—maybe a coupl e of
million dollarsisall | could get. You know, so | thought, “It was guaranteed that the venture
capitalists would deliver the money, and all they could deliver was a couple million bucks.”

| went back to Abbott and | said, “Y ou know, | heard you when | left, and very smugly |
thought | was going to have no trouble raising the money because | sort of thought that was the
venture capitalistsjob. But | think it’s going to be my job, and I’ m going to start with you and
I’d like you to consider putting in three million bucks.” | put the pitch together that was a very
sophisticated pitch for Abbott. | knew everything that was going on in Abbott in the chemical
division, the Ross [infant nutritional] division, the diagnostics division, and the pharmaceutical
division. | had potential product candidates for each one of those based on recombinant DNA,
and | convinced them to put in the three million dollars. The venture capitaists, were lining up
three million dollars from Tosco [Corporation], so we had six out of the fifteen, and if we could
just get it up to ten somehow we' d probably be ableto get it.

| went back to Abbott and said, “We' ve got some opportunities to put another
pharmaceutical company into thisthing, but it would be better if you guys just upped the ante,
because if you upped your ante and Tosco upped their ante, why, we could get there without
another pharmaceutical company.” Abbott came along and they put in five, but Tosco couldn’t
reach the five; they put in three and ahalf. But that eight and a half was enough to whet the
appetites of the venture capitalists that were left on the fence. They said, “Gee, if Abbott is
putting in five million, they’ ve never bought a minority stock in anything; they must redlly like
thisguy.” So we raised nineteen. | never had to look back because it was just the greatest idea
intheworld. The recombinant DNA turned out to be just as exciting as | expected it to be. The
interesting thing was, of course, “How did | get the line on Amgen in thefirst place?’ It was
that | was going to do a sabbatical to concentrate on learning recombinant DNA. | was going to
do a sabbatical with Winston Salser, the professor at UCLA [University of California, Los
Angeles] that | knew. So when | called himin April and said, “Wdll, I’ ve gotten leave. I've
gotten asix-month leave.” They wanted to limit meto threeand | insisted it had to be six. “I
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got my six-month leave, Winston. I’m ready to come and work with you.” Hesaid, “Aw, gee, |
think I’ m not going to be around very much. I’m going to be part time in this new company I'm
trying to get started.” In April 1980, he was starting Amgen. So | said, “Well, that’s a heck of a
note. | was going to come out and work in your lab, you know? That’swhat we said.” He said,
“WEell, you can come and do that. Y ou can still work in my lab. 1’ve got some space for you.
I’ve got another guy that’ s kind of on a sabbatical here with me, and it’s going very well. His
nameis Marty [Martin] Cline. He' s doing the first experiments on gene therapy that have ever
been done. 1t’ll be wonderful. You can just do a sabbatical with me anyway.” | said, “Well, it
doesn’'t seem right, if you're not even going to be in thelab there. | mean, how am | going to
learn from you?’ But he said, “It could be wonderful.”

Then he said, “But you know, you might be interested in the company that I’ m going to
try to form. Would you like to come out and be on our Board?’ | said, “Well, | can certainly
contemplate being on the Board.” He said, “How’d you like to be CEO?’ | said, “Well, gee,
that would be a most unusual thing. | don’t really want to be a CEO.” So we talked back and
forth. But | said, “I’'ll use my own money to come out and see you. | amintrigued. | realy do
want to do something in recombinant DNA, and maybe the company’ s a better vehicle than
being on asabbatical.” Assoon as| talked to him and some of the scientists that were already
signed up for the Board, that was just the most exciting thing in the world. | mean these people
understand recombinant DNA! They’re going to teach me faster than anything I could ever
learn in books or anything else. I'd read alot by that time, but still, | had no fedl for this
subject. | didn’t have any feel for how to go about doing this. These scientists all had had some
contact and experience with the earlier biotech companies like Genentech and Biogen. Thisis
how we' re going to get started, you know. We're going to do this, this, and this. The scientists
were wonderful. Actualy, some of them took great painsto explain to me what was really
involved, what you had to do, what you have to put together to make a company that would
work. They’d help with the recruiting of the scientists. Gee, everything was great.

A cute story, by theway, and | don’'t think we'll need it in, but it’s such a wonderful
story. One of the key scientists said, “I don’t think | want to take the stock.” He was a key guy.
He was head of adepartment at UCLA [Arnold Berk]. | said, “Arnie, why don’t you want to
take the stock?’ Hesaid, “Well, my dad’stold meit’'s abad ideato take the stock.” | said,
“Well, Arnie, | understand. Let’s go through this. We want to give you twelve hundred shares
for twenty-five centsa share. That’s three hundred dollars. Y ou got paid—Iet me understand
this—you got paid three hundred dollars for the last scientific advisory Board meeting. So, if
you just give us the three hundred dollars back that you got—now you had to pay some taxes on
the three hundred dollars, | understand that. But if you give us that back, and you’ re going to
get twelve hundred shares of stock, | really think you ought to do that.” He said, “Well, my dad
saysthat’saterribleidea” Hesad, “ Stocksin companies like this could be absolutely
worthless.” 1 said, “How old isyour dad?’ “My dad isfifty-two.” | said, “1 want to talk to
your dad. I'm fifty-two. | think | cantalk to your dad.”

So | talked to Arnie Berk'sdad and | said, “Mr. Berk, you should understand that the

advice you' ve given your son iswonderful. It’strue that someone can offer you twelve hundred
shares or ten thousand shares or a hundred thousand shares, and it can be a complete fraud and it
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can be absolutely worthless. The number of shares means nothing. It’s absolutely true, and you
can’t really be sure with a company at this stage what it’s worth. But I’m telling you, I’'m
betting on this company and I’ve got my life in this thing, and those twelve hundred shares
could easily be worth a very significant figure. We’re going to build a company that is going to
devote itself to trying to make every shareholder get a good return, and my gosh, we’re going to
be selling twelve hundred shares for something like five thousand dollars instead of three
hundred dollars. So I’ve got a lot more at stake with the fellow I’m taking five thousand dollars
from than you. | think this is a no-brainer. You should do it.”

He said, “Okay, Arnie, you can go do it.” I can’t give you the total numbers, but it
comes out to something like twenty-six hundred times that number of shares at one hundred
dollars per share—it’s twenty-six times one hundred thousand dollars—yes, that’s it. So it’s
about fifteen million-dollars worth of stock that he was about to pass up because he thought it
was going to be too risky. But it was a huge number. Whether he ever kept it long enough, |
don’t know.

Abbott‘s input of five million dollars is worth a couple of billion today, although they
sold out at two hundred thirty million. They were quite satisfied taking their five million up to
two hundred thirty million. They were very proud of themselves when they did it, thinking that
they really captured the thing at the peak. They gave away a factor of ten before they’re done.
The whole experience at Amgen was just a miraculously wonderful experience.

SLATER: Can I just take it back one moment? You were saying, when your curiosity was first
piqued about recombinant DNA, you knew what Abbott did in its different divisions, especially
diagnostics where you worked, and you felt that this technology could somehow address this set
of problems. Is there anything that stands out in your mind there? | mean, had they done
anything in that direction, in diagnostics there?

RATHMANN: Yes, what it had done is this. | had been very concerned that Abbott was
moving in a very conservative direction with respect to government regulation. There was good
reason for that. They had a very bad experience in 1971 in which they’d had a flaw in their
manufacturing and there were a lot of deaths. They almost went out of business because they
didn’t have satisfactory quality control of a particular area. It was actually a very unusual thing
that happened, but it happened. Therefore they were determined never, ever again to do less
than what was the most you should do in conforming with the best, most conservative practices,
including all regulations. So, what we had in the factory, which was very burdensome, was that
we treated everything that we touched as an etiologic agent, or a toxic material, potentially
biologically active. That was because our products involved hepatitis, and we obtained one of
the materials for the hepatitis test from infected blood. We had to categorize everything as
potentially infective, or potentially an etiologic agent. Therefore, all the precautions for the
entire plant, whenever you brought a new product in, if you were in that same plant, you had to
treat it as though it was toxic, biologically active and toxic.
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It seemed to me that there was only one thing that was in that plant that was toxic, and
that was the material we brought in, in order to get the hepatitis B surface antigen. The hepatitis
B surface antigen was the candidate for avaccine. So the hepatitis B surface antigen was
known to be absolutely safe. If you made pure antigen, it would be safe. If you madeitin
recombinant cells, in other words, it would be a very safe product, and you’ d need none of this
etiologic agent precautions and all this stuff—stainless steel here, and other stuff there—huge
burdens on bringing out new products. | wanted to try and bring out new products faster. |
hated that burden on every product that had to be put into that plant and had to be treated like it
was toxic.

So, | asked the recombinant group to make hepatitis B surface antigen, and they said,
“That'll cost you amillion dollars.” 1 said, “Well, it isn’t that valuable to us. We don’t have to
buy that much. But it would really ssmplify our plant and everything if we had it. Can’t you
make me some?’ “To make you someis going to cost amillion dollars.” Well, | didn’'t have a
million dollars. | was an R&D director. | had abudget of about ten million, but | wasn’'t going
to take one of it and set it off for that. So | talked to afriend of mine, and he said, “Well, my
advisor, Winston Salser, out at UCLA, has aclone of hepatitis. Why don’t you go get it from
him?’ So | went out to see Winston Salser, personally, paid him acall and said, “I’m really
interested in hepatitis B surface antigen. If you' ve got a clone, we might be able to get it
expressed and make stuff and that way avoid al this plant problem.” Hesaid, “Yes, I'll sell it to
you.” Hewasvery enterprising. | said, “How much would it cost?” He said, “Ten thousand
bucks.” | said, “It'sadea. Abbott will buy the clone for ten thousand dollars.”

SLATER: That was a good trip!

RATHMANN: Yes! Hesenttheclonein. | handed it over to the recombinant DNA group and
said, “I’d really like some surface antigen. Now you don’t have to spend all the front end
money to get the clone, so hereitis.” We went ahead for about three months. It was sort of like
the Scotchguard thing. | didn’t do much for three months, and then | came by and said, “Well,
how did it look? What does the surface antigen look like?’ “Oh, the stuff is still in the
refrigerator!” It turns out, two years later it was ill in the refrigerator. For some reason,
nobody was sure enough that it would be okay to investigate. It's not a matter of risk in terms
of biology. It wasjust amatter that it was a hard job to figure out how to get it expressed, and
they weren’t going to take alot of time. It was not one of their main programs. Even though |
was prepared to spend the money, whatever that would have taken—it surely wasn’t going to be
amillion—but they didn’t touch it. They left it in the refrigerator.

But there was a useful outcome. What had happened was, Winston had remembered this
contact. A year later, when he decided to start Amgen, he called me, and said, “Are you still
interested in recombinant DNA?’ At that time, Amgen began to form, and that was the reason
that he talked to me, and that’s how the whole relationship with Amgen started. It was because
I had wanted recombinant DNA to be applied to surface antigen.
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Now, when you say, well, you knew about al the other things at Abbott—that was a
matter of selling them on investing. | had not thought it was all that important. Y et some of
those things were alot more important than surface antigen. In other words, if you can put
things into Similac that made it more resemble mother’s milk, then that would be a huge thing.
Well, how do you do that? Well, you analyze mother’s milk for proteins that are there that are
not in cow’smilk. Today we know many. Some day we'll make them all and add them to
cow’s milk to make it more like mother’s milk. Oneis aproduct that | COS [Corporation] has.
There were afew things that we knew about such possibilities. Certain antibodies that we could
make that might be a good addition to Similac. That wasone. There were certain growth
factors. For the chemical division we could mimic amicrobial pesticide if we could make a key
protein by recombinant DNA. It turns out to be a billion-dollar idea, by the way. We said we'd
work on it for Abbott but that program was never started. We had awhole bunch of programs
like that.

But the motivation for me was—because of my diagnostics interests—to get surface
antigen without having any infective material to be there. Abbott did convert their diagnostics
over into recombinant hepatitis surface antigen. That’sthe way they do it today. Soit wasa
good idea, but it wasn't amonumental idea. But it precipitated things. If you'rein acompany
and agood idea can’t be worked on, your lucky to find another place where it can be done. That
was the call.

SLATER: Thisissort of aside question: When were you first aware that there was this biotech
thing out there?

RATHMANN: That’sinteresting. Y ou know, sometimes | disappoint myself because | wasn’'t
the prime mover at the company, at Abbott, to say that recombinant DNA is an exciting field. It
took somebody else to say to me, “Recombinant DNA isan exciting field!” | said, “What isit?’
There were two people there. One of them worked for me in research, Dr. Lacy Overby, who
was very knowledgeable, and he was the guy that was then put in charge of the recombinant
program at Abbott. He said, “We've just got to start arecombinant program.” So that program
was started under him. | had responsibility for his effort, but he was an independent guy. He
was in the central research part and we kind of financed afair amount of what he did. But the
recombinant portion of what he did was funded by the company, so | had responsibility for
much of hiswork, but not the recombinant program. He wastelling me al the time, “Thiswas
the wave of the future.” So, | wasn't theinspired guy. Hewas.

The other guy that was inspired was the head of the pharmaceutical research activity, Ira
Ringler, and he was even more than inspired. He was aggressive and active. He said, “ George,
| want to go on atrip with you because | think the two of us could ferret out whether it’s good
for Abbott to be more involved in recombinant DNA. There are some companies on the West
Coast. There'sacompany called Cetus and there' s Hybertech and there’s Monoclonal
Antibodies.” Hedidn't think of Genentech. But he said, “ These companies are doing thingsin
thisfield that arereally exciting.” | said, “Okay. I'll go out therewith you.” We visited Cetus,
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and | met a couple of peoplethat I’ ve known ever since, and one of them isavery good friend,
Ron [Ronald] Cape, who was Chairman of Cetus. We talked about the possibility of doing
some collaboration with Abbott. But it was pretty remote that there was that much interest by
Cetus. | mean, Cetus wanted to be a pharmaceutical company, but they had alot of investors.
They didn’t need us, and they didn’t exclusively think about pharmaceuticals. They thought
about alot of other things. They certainly weren’t thinking about diagnostics of interest to
Abbott. Sowedidn’'t have alot in common, but it did make me redlize: “Hey, there’saworld
out there that’s starting to do things that were impossible just a few months before!

Impossible!” Asamatter of fact, in December of 1979—1980 was the year | suddenly got
turned on to recombinant DNA. In December of 1979 there was a meeting at Abbott to decide
whether or not to try to make Interferon from cell culture, isolating it from places where natural
interferon would actually occur. Because I’d now heard the word “recombinant DNA,” | raised
the question whether this wouldn’t be better done by recombinant DNA. All the recombinant
DNA pros came down on me very hard and said, “You don’t understand. Interferonistoo
difficult to make by recombinant DNA. It will not be done by recombinant DNA. You just
don’'t understand!” So | admitted | didn’t understand. The program actually started at that time,
to make Interferon by these methods.

One month later—and I’ ve got the slide—[Charles] Weissmann announced the cloning
of Interferon. | didn’'t run around the company saying, “You idiots, you all told me | was
stupid.” | wasstupid! 1 didn’t know enough to know whether it could happen or it couldn’t
happen when | was talked out of it. 1t wasall right with me, and if they want to go ahead and
make it from tissue culture, that’ s fine. But then afew months after that, they abandoned the
program that they’d initiated in December of 1979 because it was clear that Interferon at |east
was going to be better handled by recombinant DNA. But it still didn’t mean much to very
many people at Abbott. That thiswas going to be a universal source of products for
pharmaceuticals. | mean, it still was just barely recognized.

It was in October of 1980 that | interested Kirk Raab in investing in Amgen because he
saw that there were implications beyond what people at Abbott had seen up to that time. He had
been in charge of the recombinant program that year at Abbott and they went nowhere for a
year. So he saw that they weren’t going anywhere and he listened to me tell them about how
great it was going to be at Amgen, and he put in the initia three then upped it to five million and
made it al possible. So | was not the guy that was the first guy to think about it. I'm kind of
embarrassed about that because | should have been. | mean, | should have been the guy that
was smart enough to see that thisis terribly important. But | was smart enough to decide | was
going to get more knowledgeable anyway.

SLATER: Let me ask you a development-related question. It stoo difficult to clone Interferon.
That’'s what the assertion was, which proved to be incorrect. But these things weren’t easy. I'm
interested, for instance, Schering [Plough Corporation] got three molecules from their
interaction with Biogen, one was alpha-interferon and another one was erythropoietin. Biogen
couldn’t get it to work. But other people got it to work. Isthere amanagement story? Istherea
resource story?



RATHMANN: I'd loveto tell you the whole story. | could give you aslant of it, but again, you
may have to get many viewsto get it right. It'savery interesting story. First of all, there
wasn't that much justification for saying that interferon would not work. That was not a good
statement. The basis for the statement was very simple, and that is, the molecules that had been
made up to that time, somatostatin and insulin, were both much smaller molecules. Y ou could
have argued, though there' s no real good basis for it, you could have argued that the small

mol ecul es maybe were easier to make, because you don’t have to assemble such along chain. It
actually turns out that recombinant DNA is great for big molecules, so that’s not a good
generalization. But there was abasis for making the distinction at least. Hey, they’re small; this
isbig; it's going to be hard.

Thefirst thing is: what size moleculeisit? The second thingisreally more important,
and that is, what if the moleculeis not just a polyamino acid? What if it’s got glycosylation?
Now, if it's got glycosylation, you' re not going to be able to do it in the same way that you
assembled apolyamino acid in E. coli. E. coli does not have the equipment for putting on sugar
groups or glycosylation, and then you're “out of luck.” Now, the question is, does anybody
know whether it’s absolutely essential that you had the sugars? Well, that’s a pretty tricky
guestion. Y ou can make the assumption that nature wouldn’t have put them on there if they
didn’'t need them. But it's still avalid concern to say, “But | might not need them anyway. |
might get close enough without them that | don’t need them.” So there was a second reason to
say Interferon won’t work, but it’s not a very good reason because | haven't proved that | have
to have the sugars. In fact, there are very few sugars. It'snot abig deal. Infact, you can make
interferon fully activein E. coli. No doubt about it. But you might have thought there might be
alot of sugars, and it might have been important.

There were many instances like thisin recombinant DNA. One of the first things |
wanted to do, and | got talked out of it by Winston Salser, was pheromones. | said,
“Pheromones are incredibly expensive things and if we could be able to do that by recombinant
DNA—." Hesaid, “George, don’'t be silly! You' d have to have a pathway that’s very much
more complicated than just assembling a polyamino acid. You'd have to go ahead and make a
wholelot of other things that have to work together.” It turned out that one of the first things we
made at Amgen was indigo, and in making indigo, you are basically putting a pathway in there
to make about six different molecules that finally assemble the pathway necessary to make
indigo [sic], and you happen to be able to do it with surprising ease, because the pathway that
leads to an oxidation pathway puts al the genesin a cluster, and you find one cluster and you’ve
got the whole pathway. Thisideathat you'll never be ableto hook it all together is ridicul ous.

It's very easy to find reasons why something doesn’t work, and lots of timesthere's
some logic there, and that was the basis for saying interferon would not be done. It was bigger,
and it hadn’t been done. So therefore it can’'t be done, or very likely it was going to take avery
long time. It took one month and that was a big surprise.
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But the erythropoietin story was somewhat different. One of our original candidate
products was erythropoietin. The people at Abbott found that very distressing when they found
out that they’ d invested five million dollars in a company and one of the things we were going
to do is erythropoietin, and they’ d had Gene Goldwasser beating on their door for the last five
years telling them that they should go into erythropoietin because he could make some by
separation from urine. They always passed it up because it was foolish. Y ou couldn’t get more
than afew micrograms from urine. So they thought it was the dumbest ideain the world to try
to make it by recombinant DNA. Goldwasser had been pushing this stuff on everybody for
years. Apparently he couldn’t make it, or it was going to be very hard.

So the first thing was, it was highly glycosylated. You certainly hadtodoitin
mammalian cells. But tissue plasminogen activator [ TPA] was made by Genentech in
mammalian cells and that proved that you could it. Y ou don’t have to use human mammalian
cells. You can use Chinese hamster ovary cells, and you get good product, even though it
probably is not the same glycosylation. But it’s good enough to make it biologically as active as
the human one.

But the second thing that did catch Amgen for awhile was that all the ways of cloning
up until that time had been from CDNASs. So you find the tissue that makes the stuff; you find
the message in the tissue by taking the poly chains and pulling them on, finding the messages,
and then getting the message for that particular protein, and then you make the CDNA of that
message and you have a gene that you can put anywhere you want. Y ou put it into a plasmid
[small sequence of DNA] and then you put the plasmid into the cell that becomes a production
factory. So what you had was a standard way of making recombinant molecules that was
irresistibly attractive because you go right from the CDNA to a plasmid to a system that makes
the molecule.

Everybody knows that since the body produces erythropoietin, there’ s got to be some
cells somewhere in the body that make that message. Since 1947 it’s been known that the
kidney makes that message and produces erythropoietin. But the kidney’s abig organ. It's got
alot of different kinds of tissue. No one has ever isolated specifically that tissue that produces
the message. If you look for the message in kidney tissue you cannot find any quantity of that
message because erythropoietin is extremely rare in the blood stream. It's extremely rarely
produced. It'svery potent material, and so the combination of not having much around and not
having the specific tissue that makesit, you could not get the message. Try as you would, you
could not get the message.

Now, eventually, we did get the message, and we did it by treating a juvenile monkey
with hydrazine and when you treat them with hydrazine, it increases the production of
erythropoietin and when you do that, you can actually isolate the message. | think it was
actually produced in the liver, but | can’t remember now. It's been alongtime. Sowe were
going to collect prenatal livers together; we were going to collect lots of kidneys and do various
thingsto simulate it and so on. And the scientist that was on the job ssmply said, “I’m going to
get it out of the total gene, the human gene.” Everybody said that couldn’t be done. It's
impossibleto find it. Y ou’ve got this huge genome and you're never going to find it. He went
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ahead and found it, and he did it by getting enough information from fragments of protein that
Gene Goldwasser supplied that he could in fact make the probes and he could do it.

Biogen and Julian Davies testified on our behaf in the courtroom. “I tried it. | tried it
and | couldn’t make erythropoietin.” [Richard A.] Flavell, who was a subsequent research
director at Biogen, testified for the other side and he said, “1 could have doneit. If I’d have had
Gene Goldwasser*s stuff, | could have doneit. It would have been very straightforward.” A lot
of people testified on both sides. Axel Ulrich from Genentech said, “We tried it. We couldn’t
doit.” Butthey all felt it wastoo impossibleto try to do it from acell’s DNA. They al felt that
wastoo hard to find. A scientist at Genetics Institute tried to do it from the gene, but he didn’t
try until after Dr. [Fu-Kuen] Lin had doneit. But, other than that, nobody even tried it. They
thought it was too hard to do. So that explains the failures.

Now, the number of failures was not just the ones mentioned. Biogen, Genentech,
Integrated Genetics, Suntory [Ltd.], Takeda[Chemical], and alot of the foreign companies, and
Schering-Plough for al I know, might have tried it independently of Biogen. It was simply that
you had to go after it. You had to have two things. You had to have at |east some sequence
data. That was hard to get because pure erythropoietin was almost impossible to get. Gene had
figured out away to make very tiny quantities, and it was areal tough process. You had to have
urine from people that were non-treated aplastic anemics. If they were treated with transfusions,
that suppressed the level of erythropoietin being made, but if you didn’t transfuse them, their
hematocrit went very low and they produced alot of erythropoietin and it spilled over into the
urine. So you needed urine of an abnormal patient who had been abnormally treated. That's
kind of hard to do. There had been a Japanese population like that. So it was only Japanese
urine that was used by Gene with his Japanese associate, Dr. Myake, and they developed this
very tricky process for isolating, and there were very tiny quantities available. Now, he shipped
it around. We weren't the only guysthat got it. Then we sequenced it and the terminal
sequence, which is easy to get, is not useful because of redundancy. From the sequence, as you
know, you cannot deduce absolutely what the geneis. So you say, “Well thisis an aanine.”
Wéll, there are three different possibilities. Thisisaglycine—well, there are six different
possibilities. You need a DNA sequence long enough to be useful, which is about fifteen bases,
which isfive amino acids. For five amino acids, if you get two hundred fifty possibilities, you
can’'t get there from here. So our scientist, Fu-Kuen Lin, couldn’t do it from just that sequence
alone, but if he got another stretch of sequence, now you see which ones match up, and those
that hit both places are likely to be okay. They are the true genes. So that’s how he did it.

But it was atricky game and it actually was harder in 1983 than it would be today.
Somebody could do it alot easier today. One of the reasonsis that when you’re hybridizing an
unknown gene to an unknown hybrid from a combination—in other words, you' re making the
probe match, you don’t know the conditions to use, back in 1983, because you knew that the
CGs [cytidine and guanoine] are bonded much more tightly than the AT [adenosine and
thymidine] bonds. Therefore, you make an estimate for the probe that you' re going to use,
which has adl the different structuresin it. In other words, because of the redundancy, you' ve
got two hundred fifty-six different probes, and some of them are heavy in CG and some of them
areheavy in AT, and some are both. [f you put the temperature too high, and you had alot of
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ATSs, they’re not going to hybridize. They’re going to fall apart because it’stoo warm. If you
have alot of CGs and if you have the temperature too low, then mismatches are going to
crystallize and you’ re going to have alot of genesyou didn’'t want. So you really would like to
predict the temperature of hybridization for the exact one you have. It turns out that between
1983 and 1984, a new molecule was discovered that tended to wash out the temperature
differences between AT and CG bonds. It’stri-methyl ammonium per-chlorate. So if you put
in the per-chlorate when you' re doing this job, now you can peg the hybridization temperature
without knowing which gene is the one that you want. That was not available, so Dr. Lin had a
much more tricky game to do. That’s another reason why it was not done by anybody el se.

SLATER: It'sanice piece of physical chemistry there to be able to figure that out.

RATHMANN: That’sright.

[END OF TAPE, SIDE 4]

SLATER: One of the thingsthat’s interesting about biotechnology isthat you have alot of fine
science that allows you to identify, clone, produce on avery small scale these things. When you
want to be Amgen, where do you find the expertise for manufacturing, particularly if you're
talking about manufacturing something in the early 1980s?

RATHMANN: When we started there were alot of revelations. The whole thing was new to
me. | was not knowledgeable about recombinant DNA. | had interest, but it was certainly not
knowledge. One of thethings | didn’t have was the understanding of how to go about doing all
this stuff and everything else. What | was surprised to find out when | started the company were
things like this: that there was no message for erythropoietin. If your scientific genius said it
was a great program, and we don’t have any way to get the gene, then alot of posturing, but it
wastrue. It had been atotal gap in people sthinking. They had just not thought about the fact
that there was no source of message, and they hadn’t even tried to isolate message. They simply
thought, “Oh, you know, we'll get large amounts of kidney, we'll get fetal livers, we'll treat
animals to enhance erythropoietin message levels.” But tissues were hard to get and early
treatments didn’t work. So, that was areal shocker, and | was not impressed with our status. |
was just lucky we had avery obstinate Taiwanese who said, “I can do it anyway,” because that
was all that we had. But in the summer of 1981 the proposed solution was to “timetable” the
discovery of the gene. So Dr. Martin Cline, who had been trying gene therapy experiments, said
he would lead the project. It came through. He said, “Why, we'll have thisin the clinic within
three months.” But in three months and then six months we still had nothing. | finally said,
“Hey, we're not going to run these things as in any industrial research group and Scientific
Advisory Board members will advise but will not run these programs. We're going to run them
with scientists because they’ re the ones that are in the lab. Some advisor coming in every two
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months and saying, ‘Why don’t you do this? Why don’'t you do that? It'sateribleidea. It'sa
terrible way to manage.” | know where | learned that. | learned it in the very early days at 3M.
The guy that’s doing the work is the guy that knows the most, and the guy that knows the most
is the guy that should be deciding where he's going to go, and nobody should tell him what to
do. That'sredly terrible. | remember several timeswhen | learned that.

Anyway, what happened was that we had a bitter pill there. Well, the next bitter pill is
that—and Schering-Plough never seemed to learn this one, by the way—and that is that the
academic world had provided us with: how to clone genes, splice genes, put them into
organisms, get them in, and get the gene that you wanted by determining the sequence of the
gene you wanted and know the peptide that you have. But the academic scientist was much less
interested in reaching practical levels of publication. Therewas little or no interest in figuring
out how to make even 1 gram, much less 10 kilograms or more. He was pretty happy if he
could prove he made what he said he was making. So Weissmann cloned interferon in 1980 and
it's still today questionable that he had more than a sniff of interferon in that January 1980
publication. In fact, he made extremely low quantities, and it was just barely detectable that he
had any. They proved that they made a new gene and they cloned it. But you had to think: how
about production?

So at Amgen, we said, “Well, based on the yields we presently have, we're going to
need a plant. And based on some regulations that were occurring in the wonderful city of
Sacramento, it’s a good chance that we won't have this plant up here because they’re going to
start putting some limits on how big you can go with arecombinant organism.” There was this
“enlightened” concern. We were able to turn that around over a year with alot of lobbying and
alot of education and the so-called Biotechnology Control Bill, became the Biotechnology
Facilitation Bill. It stayed as a biotech bill but encouraged rather than suppressed biotech.
Some others in the state were really good at this and convinced the legislature that we wanted
biotechnology enhancement rather than biotechnology eliminated.

So at first we said, “We probably can’t scale up to the huge quantities that we' re going
to need here. We're going to need over 10,000 liters or more, and they’ re talking about
stopping everyone at 100 litersor less. So, what are we going to do?’ Well, we' re going to go
to Chicago. So we authorized a plant in Chicago, aforty thousand square-foot plant that was
going to be built in Chicago, because we knew that we were not going to be constrained by the
Cdifornialegidature.

Now, as we went ahead there, alot of things changed. Jane Byrne was not reel ected.
She got ruled out by her own party and she was the mayor we’' d worked with. | redlly liked Jane
Byrne. My Joy wasvery jeadous. She said, “Every time you go see Jane Byrne, you're walking
on the clouds.” Shewas just so charming! She was just adynamic little lady that loved
Chicago. I'd lived in Chicago, of course, for years and we just thought she was great. She was
going to help us get this plant. So that was what we had, and we had authorization to get a
government grant and a whole bunch of help to build in Chicago.
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So we got underway. We broke ground. We put up the walls. Meanwhile, back in
Cdlifornia, we were looking at how to expand the yields. We weren’t the only company doing
this, but it did fall to the companiesto do this. We found ourselves with some leads that were
provided by Dan [Daniel] Vapnek, who had come from the academic world and had been
working with so-called “runaway plasmids,” which meant that after you put the plasmid in, it
might multiply itself before the product started being produced. So if you put in one genein a
cell, you might have a hundred genes, you might have five hundred genes. 1t wasitself abad
idea because you had arunaway type of experiment and you had a hard time controlling
whether you were going to have a huge number or double the number or triple the number or
whatever. Actually one of our scientists, after we did the runaways, did what he called the
“walkaway.” Itiswasaway of getting it to a certain level and then stopping there so that
amost al the cells had roughly the right multiplier.

Once we did that, and accepted one more thing, and that is that we could make cells like
this—that’ sinterferon. It's one of the early experiments at Amgen, and you can see the look of
that E. coli. It'sbeen elongated and distorted. In fact, that inclusion body there represents
almost pure gamma-interferon, amost pure interferon. It’'s like one step to go to practically
pure stuff, except you' re stuck with a changed molecule because it’ s denatured, which iswhy
it's separated out. Soit’samost pure, but it’s denatured. So what you have to have is some
insights as to how you re-nature denatured proteins. 1t's mildly denatured. 1t’snot like fried
into afried egg and then try to restore it back into aregular egg, but it is denatured. So you
haveto carefully sort of digest it so that it gradually goes back into the best-folded state it could.

Now, when we dealt with Schering-Plough, as | said, we loved those guys, they were
really nice. They confided in uswhat their yields were, and we couldn’t believeit. Well, they
didn’t confidein us. They said, “Thisisour reactor.” We said, “For heaven's sake! That’s
big!!” Because by thistime, we had decided we could make all we needed of most of these
materials in athree-hundred-liter fermenter, and these guys were pushing them much, much
bigger. It wasimpossibleto understand. So we asked them, “Why do you stop at those kinds of
yields? Can’t you get ahigher yield?” They said, “What we found out is, when you go to a
higher yield, you get this precipitation of the protein. So we want to keep the yield below this
very low level. That way it stays soluble and it stays maximally active.” We said, “Well,
maybe when it’s coming out of solution like that, it’s going to be inactive, but can’t you do
anything to restoreit?’ They said, “Well, we wouldn’t want to add that step. Wethink it's
much better to keep it below the levels where you have that problem, and then you're
automatically producing maximally active molecules.”

There was aways this worry that you have no perfect reference of what is maximally
active material. Sure you might have isolated something from human tissue or something, but
thefact is, you might have messed it up a bit already. So you' re always worried that you' re not
maximally active. Y ou might freeze on something that’s realy not the best. But if you're a
little trusting and say, “1 think I’ve got areally nice re-digestion process here, and I’ ve got this
great yield, | don’t think | can pass that up on just the remote possibility that when I’ m done
I’ ve made some sacrifice relative to so-called maximal activity. Now, there’s nothing I’ ve ever
measured that’s more active, but the proper thing to do isto run it the Schering-Plough way and
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our way and see what the biological assay tellsyou.” Of course, biological assays are only good
to afactor of two, so you might not prove it even then.

But anyway, they were wedded to a process that we would never have used. What
happened was, we could forget about Chicago because now, along with our lobbying in
Cdiforniathat had permitted us to go somewhat higher scales without risk—you could go over
10 liters; you could go to 50 liters or something—we had plenty of latitude. We could make as
much as we needed without ever going to Chicago. We closed down the Chicago plant and
proceeded. That was a key call because that meant that we could keep our research right next to
our plant and athough you might think it’s great to put your plant somewhere where your
scientists can't get hold of it, that’sabad idea. If you have good scientists, having them not so
far—and an example of that was in our EPO [Epogen] plant. We followed al the key areas of
EPO that we could learn from the CHO [Chinese hamster ovary] cells that other people had
worked with. We turned on the EPO plant, and the first day | was out there where they were
collecting the first drops of what we thought would contain erythropoietin, and they had the
receiving container on an angle. It was propped up with a block of wood, in this twenty-
million-dollar plant, [laughter] and this canister that was going to be picking the EPO was
propped up on a block of wood, so it was on aslope, and | said, “What’s going on here? Why
don’'t you do thisright?” They said, “Thisisright. Steve [Steven Elliot] told usto do it this
way.” | said, “Well, why did Steve Elliot tell you to do it that way?’ “He was worried that the
way we were collecting the EPO—it was coming out the spigot and dropping down about four
feet to the bottom of this collector, and it probably would denature the EPO—so we wanted it to
hit the wall and just kind of slowly drain down the side.” So, | mean, it makes good sense,
except you say, “Well, gee, did you know that it was really denaturing if it dropped?’ “He had
the sense that it probably would, so he suggested we do this.” Of course, thefirst yield of the
product was perfect, and eventually they didn’t use that configuration where they had to tip it,
but it was very interesting. It had aways occurred to me—talk about luck—if that plant had
been started the way it was intended to be configured, by the engineers, the EPO would have
plopped down on the bottom; they’ d have been producing that stuff, and they would have said,
“No activity, or very little activity,” for possibly a substantial period of timeit could have been.
Y ou might choose to adjust around with something in the process somewhere else, and try to fix
your activity, when in fact it was right here and the guy put it in place, and you never missed a
beat, you know. So that’swhy it’s nice to have your scientists near your plant.

Now EPO was a separate story because, as| said, it had to be done in mammalian cells.
But EPO asayieldisavery interesting game. Thefirst plant was designed at 7 ounces a year,
200 grams ayear. That was sufficient to support a two hundred million-dollar business. It was
an extraordinarily potent material. 1f you're on EPO for therest of your life, you'll consume
about 500 mg in the course of your lifetime. Mammalian cells are alot tougher than E. coli to
use, but it still all comes together.

Somatogen was producing an E. coli product and, although they were getting wonderful
yields, it was still too expensive. The reason is that hemoglobin could be a synthetic blood and
natural, donated blood is relatively inexpensive per gram of hemoglobin. The reason for the
need for synthetic blood is that EPO cannot treat. Somebody who just lost three to five units of
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blood; EPO would work over several months, but the patient would be at too high risk. Thereis
aneed for immediate hemoglobin replacement. Synthetic blood could be free of infection risk.
So the Somatogen equation was very simple: we're going to use E. coli and we're going to
make synthetic hemoglobin. They could, and it was beautiful, and it worked. But the dose to
do any good is about 50 grams. The dose of EPO is50 mcg. So you have a one million times
larger dose, and with the fact that you’ re competing with blood means that you can’t charge
more than afew hundred dollars for a*“transfusion.” Otherwise, people would just continue to
use blood. So, alook at the economics meansthat if you' re going to have a hundred million-
dollar business, you' re going to make thousands of kilos of recombinant protein. No way out of
it, thousands of kilos. The problem with making thousands of kilosis you’ ve got to build your
plant before you know you’' ve got abusiness. If you build your plant before you have a
business, you' ve put in three hundred million dollars for what might be useless material. So
that’s why Somatogen has failed so far.

But anyway, you had a good point there. That’s an awful long answer, but to get the
yields up was a challenge that industry faced more than the academic world, but there were
leads in the academic world, as always, that were very helpful like plasmid replication and some
of the other things to get the yields up.

SLATER: You seem sort of varying in your attitude towards the academic interactions.

RATHMANN: Oh,it'sal oneway. It'sal good. It'sjust that—don’t count on them for
things they don’'t do because they’re not interested. You don’'t go to an academic and say, “I
want you to get interested in this.” They won’t do it. | went to Bob [Robert A.] Weinberg, who
got the Nobel Prize afew yearslater, and | said, “What you' re doing is so exciting, we'd like
you to be a consultant for us.” Bob Weinberg at MIT said, “No.” | said, “Youwon’'t bea
consultant for us? |Is there something wrong with us?” He said, “No. | don't want to take a
chance.” 1 said, “You don’'t want to take a chance? There' s no chanceinvolved here. We'll
pay you, and if you don’t do anything, it's still okay.” Hesaid, “I don’'t want to take a chance, |
have afeeling I’ve got theright instincts. If somebody comes by and tells me that thisiswhat’s
important, or that’simportant, | think I’m going to mess up my instincts. | think I’m on the
right track for something really good, and | like you guys. | mean, it would be great, you know.
Read my papers. Talk to me any time. But | don’t want to be a consultant, and | don’t want to
find myself directed along lines that might be of significance commercially, because | think my
instincts are getting me where | want to be.” Hewasright. | mean, it was a beautiful thing
because he got the Nobel Prizethree yearslater. He's aremarkable man. Hedid it hisway. He
was intrigued by certain things and that was what motivated him.

So if you wonder if the scientific community made contributions, they did, and they
were infinitely precious, and what scientists have done for this industry is absolutely the most
essential part. So, I’m sorry to give that other impression, because it would be very inaccurate if
| don’t correct it. On the other hand, there are certain things scientists aren’t interested in, and
in fact, conscioudy, they’ re sometimes not interested in the commercia direction. In that case,
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there was a good explanation. The academic scientist is uncovering astonishing things every
day, and to say to him, “Here, thisis the thing you really should be doing;” he doesn’t know if
that’s going to lead him to astonishing things. There may be a practical result, but it may not be
as astonishing and as important as where hisinstincts were taking him. So, no, | have no fault
withthem at all. It'sjust that you' ve got to face the redlity; you'rein charge of your destiny in
that plant, in that company. If that company needs something, you’ d better be prepared to do it
from the ground up with your own staff, because it might not drop in your lap from an academic
lab. But there's probably some help out there somewhere if you look around.

SLATER: At Abbott, | assume you had academic connections?

RATHMANN: What do you mean?

SLATER: You had consultants on the outside? 1’ m thinking back to what you were saying
about how 3M was very insular as aresearch organization. | imagine by being in adifferent
business at adlightly different time.

RATHMANN: Abbott was in between. | think the dependency on the academic world in
biotech isfar greater than anything I’ ve seen. | mean 3M is one extreme and Amgen isthe
other. That'savery interesting observation. Yes, I'd say that even today, | think biotech has
swung back. They’ve swung back away from the idea that the external consultants are that
important. We use them in avery different way from the early biotech companies, and not
surprisingly. The earliest biotech company, Cetus for example, started in 1971. Thefirst thing
they did was put three Nobel Prize winners on their Scientific Advisory Board. That was a
different purpose from making sure you had the most fruitful ideas in the world. Biogen put a
whole group of scientific advisors together. They would meet by themselves and they had great
stature and half of them were on the Board of Directors. Again, I’m not sure how
extraordinarily useful it was. There'sapurpose. You can decide. There are different purposes
to having consultants. The purpose that we put them to at ICOS today is partly the result of the
experiences at Amgen. At Amgen, golly, they werereally great. They helped us think about
our first programs. They helped usin recruiting the first scientists. They were brilliant, brilliant
people. Yet, after awhile, when they’ d show up for reviews with the scientific staff, the
scientific staff said, “Thisisn’t useful. These guys don’t think about this stuff but once every
three months. Not only that, they’ re consulting with three other companies, and we don’t really
want to tell them what we' re doing anymore.” They just stopped it. The scientists themselves
just brought it to a screeching halt, and the Scientific Advisory Board ceased to meet. The
people that started ICOS, the two scientific guys—we were al business guys, but the guys that
were really going to run the science, Bob [Robert C.] Nowinski and Chris [Christopher S]
Henney said, “| don’'t want a Scientific Advisory Board. | don’t want them telling our scientists
what to do.”
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Well, that isn’t necessary either. Y ou can have them as consultants. They don’'t have to
tell your scientists what to do. But they were very skeptical about the use. So what do you end
up doing when you do it? It's almost back to basics, which is not alot different from what 3M
did. Thatis, if you arein afield where there's arenowned individual, like Paul Flory, for
example, you have Paul Flory come in and talk to you about your polymer program. Herman
Mark was arenowned polymer scientist. Herman Mark would comein. He gave the same
speech to every company he went to. He'd charge you fifteen hundred dollars and he’d give
you this canned speech of the latest gossip from the industry. It was worth hearing, but it wasn't
like Paul Flory who would look at one of your scientific programs, as he did with me, and say,
“Y ou seem to be happy that that number came out that way. | don’t think that that’sright. That
number lookstoo low.” He sright! You know. So that was a different order of magnitude of
scientific quality than Herman Mark. But we used both. We had others that we' d come by, and
that’smore like what we do at ICOS. There’saRichard [J.] Ulevitch down at Scripps
[Research Ingtitute], he's got some science that relates to ours. We started out by finding a
scientist at the University of Utah, and actually they had prepared an animal form of a protein
that we thought might be interesting if there was a human form. We prepared the human form
and have used Dr. Prescott as a consultant ever since, because he was an authority on lipases
that areinvolved here. Sowe do it on aselective basis. We certainly have alot of consultants
in the medical field and some are difficult to work with. Y ou may suddenly find that you're
dealing with aguy who says, “I don’t think you should proceed that fast with that experiment. |
think you're taking risks.” He may talk your scientistsinto reducing the dose, and you carry out
atwo-year study that you never get to the dose level where you see anything. The advisor
thinks he knows everything in the world, and it’sreally pretty painful. So consultants are
something to be very careful and chary about. | think you have to be cautious. But | think
you' d be making aterrible mistake if you said that there’ s nobody out there that can help me.
Well, I'll build a Chinese wall and be sorry for it later on.

SLATER: Back inthelate 1970s, early 1980s, there seemed to be a certain range of molecules
that people, for one reason or another, thought would be good targets for this technology. Were
they floating out there? Did one person come up to it, as you were suggesting earlier, and then
learn about it? Interferon, and IL-2 [Interleukin-2] were molecules that were studied by arange
of companies. If you think of al the possible therapeutic areas and al the possible proteins, isn’t
it strange that a few were studied by many? | mean, what was the Zeitgeist of the moment?

RATHMANN: That'savery interesting question. | am not sure | have an answer. | do know
that by 1987—I have a chart on this—there were fourteen proteins that were in the clinic. There
were severa interferons, either in the clinic or on the market. There were three apha
interferons: one by Schering, one by Biogen and by Genentech, and the third one was Amgen’s.
There were aso two other interferons. There was beta interferon and gamma interferon. But
gammawas not in the clinic, and it lagged way behind. It wasin theclinic but it did not get on
the market for along time. So of the fourteen, you had five interferons. So there were nine
others. What were they? Insulin, TPA, erythropoietin, tumor necrosis factor [TNF], platelet-
derived growth factor, epidermal growth factor, and maybe two others, something like that. So



you had fourteen of these things—no, epidermal growth factor wasn’t on the list because it
turned out that everything on the list, except TNF—I guess platel et-derived growth factor
wasn’t on the list either, and fibroblast growth factor. Those came on alittle later. They were
not on thelist a thetime. But of all the ones on thelist, they all went on the market except
TNF, and the TNF receptor that’s the decoy for TNF that is going to be a billion-dollar business
by thwarting the actions of TNF. But we put TNF in the clinic at Amgen. We didn’'t have our
own TNF. It was Asahi‘s[Chemica Industry]. Oh, the other oneisIL-2. You mentioned it.
IL-2 did go on the market, but it was arelatively small market.

Now, how did I become aware of each one of those, or how did people become aware of
them? There were two colony-stimulating factors: G-CSF [granul ocyte-colony stimulating
factor] and GM-CSF [granul ocyte macrophage colony stimulating factor]. First of al | think in
every case it was an academic group, and usualy more than one. Sometimes there were
companiesinvolved. Morinaga Mill of Japan came by more than once to see if we would work
with them on M-CSF, microphage colony stimulating factor. How they got theirs, | don’t know,
but they got it from an academic group in Japan, | think. So what was the origina basis of
getting things going? A lot of timesit was tissue culture, where you’' d have a specimen of some
sort or other that yielded an unusual protein or aprotein that you might have heard about, or
thought about, but didn’t know where to get hold of it and all of a sudden one of these tissue
cultures was producing an interesting factor. An example of thisisthe Mo cell line that was
picked up by [David W.] Golde at UCLA, a surgeon who had a patient [John Moore] with hairy-
cell leukemia, and then raised thistissue and found out that he made gamma interferon. That
was the billion-dollar tissue that everybody was accusing everyone of stealing away from him,
and they made the deal. He made the deal with Genetics Ingtitute to collaborate it. What they
got instead of interferon was GM-CSF. Immunex got it from another source.

S0 | guess the thing isthat there was awareness that a new protein was interesting, and
by its very nature, the ones that people were able to look at were the most interesting ones. The
onesthat are most likely to be useful therapeutically are what you might call secreted proteins,
or soluble proteins. If secreted proteins are the most likely to be commercially interesting
because they’ re going to transmit themsel ves through the body through the bloodstream, then
it's quite interesting that the first proteins that you're likely to be able to isolate with rather
primitive techniques would be secreted proteins. | never thought about it thisway, and thisis
probably a sweeping generalization, but it suddenly strikes me as being very right. So in other
words, if I’ve got the universe of proteins that can be prepared, and we know roughly how many
that is; for humansit’s about a hundred thousand. I’ve got thisuniverse. Now, if the techniques
that | have for finding anew protein are all over here and they all find secreted proteins, now |
have, for the first time in my mind, the real explanation asto why, when | listed those fourteen
proteins that people were working on, every one but one went into the marketplace, and the next
five hundred proteins that people found generaly did not. We found fifteen cadherins, we
found fifteen phosphodiesterases [PDES], we found six or seven ICAMs [intercellular adhesion
molecules], and we found two leukointegrins. Just ICOS alone found forty-five of these, and
one PAF [platel et-activating factor]-acetylhydrolase—Pafase, we called it. Thisisasecreted
protein.
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With my simple-minded approach, looking at thirteen out of fourteen that went on the
market, | thought we were in clover when we got fifteen cadherins. | thought we were
absolutely swimming in opportunities when we got six or seven more ICAMs. Amgen signed
up Regeneron because they could make various brain growth factors, some of which are only
going to be useful if you inject them into the brain. Trying to get into cells with proteins usually
doesn’'t work. These extra-cellular proteins or secreted proteins are the ones that are going to be
the most interesting and those are the first ones you're able to find. So it’ s not surprising that
guys like me made the wrong calculation. Namely, thisisasimple business. All | haveto dois,
one by one, hit the rest of the hundred thousand, and when | do, I’ m going to have agoldminein
every case. Then | find no goldminesin cadherins. In PDES, what’s my goldmine? It’susing it
as atarget and shutting off the enzyme, and we have an anti-impotence drug, which is very
exciting. But it isn’t offering anybody a phosphodiesterase. In the ICAMs, we know that our
best hope is to shut them off in cases where the ICAM isin excess and causes a pathol ogy.
Leukointegrins function the same way. So you shut off alpha-D because maybe apha-D
enhances your ability to get athrosclerosis. But that’s avery different thing from administering
proteins. So what wasit? It wasthe means of preparing the proteins that was spreading through
the academic world. When they’d find one, because they’ re looking at secreted proteins, the
probability was that they had something very exciting. So let’s see what happened when | was
at Abbott. What were we working on? We were working on urokinase because there’' d been a
background in urokinase in the company. The proposals for the recombinant DNA program at
Abbott were interferon, but not very seriously because they thought it would be too hard to do;
erythropoietin because they’ d talked with Gene Goldwasser, they had that on the list; and tissue
plasminogen activator, because they’ d read the papers of Desiree Collen. By the time that they
got into gear and said, “Let’s go do something,” Desiree Collen was signed with Genentech.
Two years later Genentech cloned it and they owned the product.

So these are not coincidences. In other words, you really had a good question there. |
don’'t know that anybody in the world cares about the answer, but | think you do. [laughter] |
think it’s a profound truth and interestingly enough, the reverse of that truth is coming before us
right now. Human Genome Sciences can say, “We can prove to you that we have sequenced 95
percent of the genome because 95 percent of the genes we find are, in fact, in our gene bank.”
Wéll, is EPO there? Oh, shoot! It's not there. Oh, well, that’stoo bad. “Well, that’s one of the
5 percent that we missed.” Then it turns out that the ones that are missed are rare ones. So the
method by which you're doing thisis picking out those genes for which the material is produced
in abundance, where there' s an abundance of message. As aresult, some of the most exciting
things, which are also the secreted ones, are not picked up in your gene-sequencing work that
you're doing. So now you have other people that are saying, “We get the rare ones, and we're
going to have a much higher hit rate because we hit therare ones.” That may well be true, but
there may be an awful big overlap, too. If you've aready got all the rare ones out there like
TPA and erythropoietin and G-CSF, how vauable iswhat you' ve found? Well, the market
value of two of them, namely EPO and G-CSF, is sixty-five billion dollars. So if two things can
give you sixty-five billion, you have a huge incentive to look for one more. Y ou’ve got alot of
money to spend to look for one more.
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I’'m sureit’sthere, but | was the first person to assume that our hit rate was going to be
95 percent. | really was. It wasjust stupid because | just wasn't thinking about the real nature
of proteins. | mean, the thing that makes you fedl likeit’'s got to be ahigh hit rate is that you
will not preservein your body a gene that doesn’t do something critical for your life. 1t’s not
just that you useit. 1t'sgot to becritical, or it's gone. Asaresult of that, it's easy to argue that
every single gene in your body is worth exploring from the standpoint of commercia potential
becauseit’s critical to your life. But after you’ ve found about fifty of these, like the cadherins
and the PDEs and nobody is administering cadherins or PDEs to anybody. What difference
does it make that you happen to have away of finding alot of proteins that are membrane-
bound and all therest of that? Asamatter of fact, in Pafase, the one that ICOS has, that’s the
soluble platel et-activating factor-acetylhydrolase, there' s a second, insoluble version that to date
isworthless. You can’t get it into anything. You can’'t do anything withit. The only way you
could possibly useit isto cleave it and hope that the part that you ended up with is biologicaly
active and enzymatically going to degrade platel et activating factor.

So that’ s probably the explanation. | hadn’t thought of it quite that way, but | have been
kind of surprised in my own mind that we all started talking about the same things. The place
that I’m offended sometimes is that there’ s alot of sentiment today that the good things were
easy things and they’ve all been done. So, “Y ou poor guysthat are trying to start a
biotechnology company, you don't realize how hard it’s going to be. Y ou don’t realize how easy
it was back in the old days. They were picking, as they put it, ‘low hanging fruit.’
Erythropoietin was low-hanging fruit!” You say, “Wait aminute! Now there's something
wrong here. If it was low-hanging, that impliesit was very easy to get and put in your pocket,
and yet all these companies that you know full well didn’t find erythropoietin shows it wasn’t
hanging so low that anybody could reach, because they couldn’t reach it.” That’s point number
one. So it bothers me that they’ re discrediting some really great work that was done. Point
number two also concerns me and that is, you’ re discouraging people today from thinking that
there’ s anything good out there to be discovered. The way you' re doing that is—and this
happens al the time in science—you compare the status of a program in 1999 that started in
1998 with the status of a program that started in 1980 and you’re looking at it in 1999. Now, if
you truly looked at erythropoietin in 1981-1982, it would not ook one whit better than alot of
the programs of today. I’ll take PAF-acetylhydrolase every time. But if you make this other
comparison, and you wait until it’s mature and it’s got all the potential and so on, and then you
compare it to aprogram of today, you will talk alot of people out of starting companies if they
listen to thiskind of logic. | think it’s too bad because | think these companies are achieving
wonderful things and they’ re going to be doing just as many great things in the future. 1'm sure
that in the year 2010 they’ re going to be talking about the “low-hanging fruit” of 1999, and |
really believe that. By the way, 3M had a counterpart to that. At one time people started to
measure whether a product could be afforded, because after al, they got Scotch Tape for about
twenty thousand dollars, and that’s a multi-hundred-million-dollar business. Why are we
spending hundreds of thousands initially, later on millions—on fluorochemicals? It’'s never
going to be as profitable as Scotch Tape, and that’ sright. It never would be. But we weren't
going to get there for ten thousand dollars with fluorochemicals. We absolutely weren’t. Yet,
very profitable businesses were generated but the formula changes and it changes with time, and

S7



it also changes in making comparisons. Y ou really have to compare it to the same timein the
development of the idea.

I think it is sort of an explanation of how the field has developed. It’'s developed along
the lines of those things which turn out to be most useful therapeutically, and alot of them were
discovered prior to the time that thisindustry got going with recombinant DNA. Now, some
were simultaneous. The colony-stimulating factor that Amgen came up withwasin acell line
that was at Sloan Kettering [Memoria Sloan-Kettering Cancer Center]. Therewasalinkagein
many cases—the tissue that came from cadavers or came from sick people, or whatever, like the
Mo cell line. So they had acell line and that produced what they thought was a pluri-potent
stem-cell factor that would cause stem cells to reproduce. When they put it into a culture, it
would stimulate the formation of alot of different cells. Y et when contacted only briefly it
would produce only one type of cell. It would cause the precursor to neutrophils to make
neutrophils (granulocytes), and that’s dl it did. So you might have thought you were producing
alot of different cellswith long exposure but there were feedback loops and so it appeared to
stimulate alot of different cells even though the first direct effect was strictly making
neutrophils. That was very disappointing, but then it became exciting when we learned that the
cells we were making were the ones that are consumed most readily in chemotherapy. So there
was a good commercial payoff. The sources of alot of these things were observations from
surgica specimens and some interesting science going on in the academic world to study these
tissues and then isolate the products from them.

[END OF TAPE, SIDE 5]

SLATER: Thisbegins our second session with George Rathmann.

BROCK: Well, some questions I’ d like to ask you about have to do with your involvement with
BIO [Biotechnology Industry Organization]. | understand from my reading that you became
involved with that organization in 1982 or thereabouts? Isthat right?

RATHMANN: Itwasnot my idea. It was Ron Cape's, who was one of the pioneersin the
business, Cetus being one of the first biotechnology companies. He was the Chairman. He felt
it was appropriate to start to organize an association. | wasn't sure what the association should
bedoing. | wasvery busy. It wasthefirst years of Amgen. So | selected one of the people on
our staff to participate on the Board. It was not very active there for the first couple of years
when that person was representing us. But heleft us| think in 1983 or 1984. That’swhen |
became involved with the Board. After afew years, when they were looking for a sequence of
potential heads of the association, | got in line, so to speak. | served my two years, | believein
1987 and 1988 as Chairman, and continued to be on the Board most of the time since that date;
although, right now I’m not on the Board. There’ s always kind of a cooling-off time after
you've been on for along stretch. Right now I’m on one of those “vacations,” but | have been
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associated with BIO since the beginning. During the two years that | was Chairman, | was
really very active. The main opportunity for someone to do thisis that they help the industry
and get themselves exposed to things that otherwise they’ d never have accessto. | was meeting
with Congressmen and staffers, and understanding the whole political process by necessity as
the Chairman of what at that time was called IBA. That was areal opportunity, and | certainly
was grateful. Inturn, you really can carry some weight. | mean, you really carry the mail for
the industry because meeting with those peopleis essential for them to understand. Asl
mentioned in the talk today, for example, John Dingle and Ted Kennedy would not support drug
price controls after alot of people contributed good thoughts and good ideas and [obbying,
which isbasicaly what we did. Lobbying, of course, has abad name. Everybody assumes that
you put money into the hands of congressman and you get them to do wrong things. Wdll, the
lobbying that we were doing was what it should be. We gave an education about biotechnology
to these people, so they fully understood the consequences of anew piece of legislation that
could be very damaging to the industry and if it’s damaging to society, they should be careful
about it. That'swhat we did with Dingle, Kennedy and many others.

There were times that we interacted very strongly with Washington and it became a
major activity particularly in connection with the FDA [Food and Drug Administration]. Some
significant advances were made during, and since that time, by interacting and trying to show
the FDA where some of the problemswere. Commissioner Kessler was quite amazing because
he'd say, “Well, | don’t believe that’s aproblem.” We'd say, “Well, come on, let’s go through
thefacts.” Ten years ago there weren’t products being put on clinical hold. There weren't any
disasters. Why do we now have products going on clinical hold all thetime? It’s because super
conservatism has been allowed to creep in and people just decide not to take any risks, instead
of weighing risk/benefit ratio. As soon as he becameredly fully aware of the FDA's history, he
could realize that things had gotten alot worse without his knowing. So it was an opportunity to
share information with the people that were determining the destiny of biotechnology. It was
very satisfying when they seemed to re-orient themselves, as he did to some degree. But
unfortunately, after afew changes and he began to feel that all had been done, and the job was
over.

BROCK: Do you think that the experience of you and your colleagues in BIO was as much an
education for people in the biotechnology industry about government bureaucracies and political
process, as it was for the powers that existed?

RATHMANN: [ think it was, yes. One reason that’s important is that it takes an inordinate
amount of patience to present information to people that you feel are antagonistic. If you begin
to understand their antagonism, you have an incentive to say, “Let’s share information. Maybe
we can talk them out of it.” But your first reaction is: | don’t want to waste my time with those
people. They're wrong-headed; they’ ve got wrong views. That doesn’t accomplish anything.
So | think we were al educated; we saw the need for understanding the viewpoint of
government people, and the need for patience because they truly were not very well informed.
Y ou could see some progress when you did inform them. So you set about the rather difficult
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task of making sure. You listened to them when they had views. | think they were actually
right. | think when they said, “You can’t have national health care without price controls,” |
think they were partially right, because | think if you’re going to pass the money out to cover
every possible cost, and people then can run the costs up because there’ s somebody there to pay
for it, that’ s areally serious problem. But it would be paying too much of apriceif you put in
price controls because then you'’ ve destroyed any element of the free-enterprise system that
relates to health care, and the free-enterprise system works. So you have to think about it the
other way. How do we preserve the free-enterprise system? Rather than, how do we reduce
health care costs? Because you want to do the two together, not one and not the other. So |
think we recognized the problem more than we ever had before, but we still weren’t sympathetic
with the idea that aready solution isto just put in price controls. Y ou can control the prices any
way you want. Matter of fact, you can completely eliminate the costs of any new drugs because
there aren’t going to be any. Y ou're going to run the companies out of business. In most cases,
I think we can show them that new drugs save money. The drug component in the health care
package was 7 percent, which was a shocker to most Congressmen when you tell them,
“You'relooking at 7 percent of the problem. If health care costs are too big, you're looking at 7
percent. Y ou know what percentage of the problem you’ re looking at when you look at biotech
product costs? Y ou're looking at about 8 percent of the 7 percent. Y ou’ re down there under half
apercent. You think you're solving the problem by putting in price controls on biotech
products. It'sabsurd. It'sjust plain absurd. So it isn’t going to solve the problem. But not
only that, I can show you the direct relationship between the opportunity to make money in the
biotech industry and the support of the industry by investors. It’s questionable sometimes as to
whether—with alarge pharmaceutical company—there' s a direct relationship between their
profits and what research programs they’ re ableto initiate. But in a biotech company, thereisa
direct relationship between the money they can raise in financing, and what they can
accomplish. If they cannot finance, they cannot do anything. They’re out of business because
they don’t make money until they’ ve got a product on the market.”

So there was alot of education. | think we also began to understand the other views. |
certainly understand the views of the FDA alot better because | can see the pressures that are on
them from all different sources. That’swhy | often feel—and it'sarole for Chemical Heritage
[Foundation] among others—there’ s arole to keep public education in mind all the time,
because if the public moves off in the direction of arisk-free society, the FDA has no choice,
they have to go toward risk-free behavior. Risk-free behavior, which does not weigh benefits,
will always lead them to the same thing. Y ou would not inject a patient with anything—saline,
for heaven’'s sake—if thereisn’t an upside. Soif you don’t look at benefit, you will do nothing.
You'll just stand absolutely still. The medical equation is particularly serious because you can
picture almost anything going wrong with almost anything you do, and you have to be weighing
the benefits carefully. Our job in starting a clinical study isto show the FDA that the
probability of abenefit is pretty high. Then when we begin to see those benefits, then we expect
them to weigh the risks to continue with the program in which we've got very good evidence
we're going to see a benefit.

So once you accept the fact that they’ re constrained by those kinds of parameters, you
can still try to attack the idea that risk-free doesn’t work, and at the same time, be sensitive to
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the fact that they’ ve got alot of pressure on them. So | think we learned alot, and | think BIO
has been very effective. | sure hope they can do something about the current threat of price
controls because | think it’s not a pleasant experience to wake up this morning and find out your
stock has dropped 20 percent while you were out of town for one day. That'sabig hit. There
arealot of investors. I’'m going to be hearing from them. They’re going to say, “What’s wrong
with the company?’ In almost every case that our stock has taken a hit, it’s been an industry
issue, not asingle company issue. But we're just as susceptible as any other biotech company.
If you have really bad news, you' re going to take a hit. But it’s particularly painful to keep
taking hits that have nothing to do with the performance of your company, and it's what
happened in 1994. As| showed today, it’'s a steady downward trend in stock price for
everybody, so that you’ re almost unfinanceabl e by the time you get to the end of the year.

BROCK: That covers the regulation component of the world that the industry operatesin.
Well, during your time with BIO, were you involved in any activities on the public perception
side of things?

RATHMANN: Waéll, we had several ventures, and some of them were successful and some of
them weren’'t. At that time, it was clear that we had a mission—a good mission, but maybe an
almost impossible one—to educate people about biotechnology. One of the approaches to that
was provided by some of the PR people from Monsanto [ Company] and DuPont. They were
very sophisticated PR people. They said the thing to do isto put together videos that would be
professionally done, that would tell the biotech story, and make it clear how benign it was as a
technology. People were afraid of it. So let’s put together these videos and let’sinform the
public about how wonderful itis. We'll make these videos available to schools, and this must
be a problem you people encounter all the time because it sounded very attractive. So we had a
budget at that time. | hate to speculate, but | know it was infinitesimal compared to the budget
at BlO today. It was severa hundred thousand dollars a year, which covered everything we did
or something like that. It was areally modest budget. So we were going to allocate afew
hundred thousand dollars for public relations.

WEéll, you can’t do much with that beyond just having some publicity. But what you can
doissay, “Well, let’ stax each of the participants at BIO to produce these videos that we think
will be educationally important.” There was no doubt about it that one of the reasons to support
it, if you were Monsanto, was you were going to get alittle message in there about some of
Monsanto's products. There' d be atrailer at the end to say, “Generously supported by
Monsanto, et cetera” It was reasonable that you could collect specia fundsin thisway.

It was very tough for us at Amgen. We were losing money every month. We didn’t
have a bankroll of any kind. We didn’t have a cash flow that was positive. Theideathat we
should help participate in funding these public relations documents or videos was very difficult
for us, but we tried to do our share. Let’s say it’s going to cost you two hundred thousand
dollars to put on one of these videos and it couldn’t come out of our standard budget because it
wasn't big enough. So each company tried to find ten thousand dollars. | was simultaneously
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attending PHARMA meetings, [ Pharmaceutical Manufacturers Association], PMA it was called
at the time, and they were saying, “If you want to do a public relations job, be careful. That's
expensive. What doesit cost to impact the habits of a housewife? Fifty million dollars. How
much money do you have for your public relationsif you’ re going to reach John Q. Public or
Mrs. Q. Public? You' ve got afew hundred thousand dollars. You aren’t going to reach them.
Itisnot possible.” We didn't happen to have fifty million dollars to have a massive PR
campaign. They said, “Well, then, don't try it.” Well, | thought, that’s a defeatist attitude.
Here we want to affect public opinion and you' re telling me give up, don’t eventry. They said,
“No, but there are opinions you can affect. Y ou can go after the key decision makersin
Congress. You can go after the key targets in various types of activities such asthe FDA. You
can start an information campaign to affect those people that are very important to you. You
can aso develop codlitions or consortia or some types of alliances so that you don’t try to do it
alone. Y ou take the Pharmaceutical Manufacturers Association along with BIO, along with
maybe Chemical Manufacturers [Association] or somebody else, and if these are fairly well
represented in the mission you have and they all have similar problems, you can get at least four
or five organizations. Y ou're leveraging what you' re going to put in. Y ou're going to be
careful to address the most significant populations, not just John Q. himself, and you’ re hoping
that thisis going to rub off in benefits to society that then the average person will get an
awareness that biotech can go great things.”

So we learned alot about that, and have evolved into an organization that I'm not that
closeto anymore. It fully recognizes the realities as well as the opportunities, and the realities
are pretty tough. In fact, ageneralization in my mind was the most effective PR that we can put
together is getting companies to be successful in launching products to treat patients, because it
is so dramatic when they can have afriend or arelative who's going to gain the benefit. 1 mean
these things, it’s like a word-of-mouth publicity campaign, but it works. | get people walking
up to me today when they recognize who | am or they know where | came from, and they’ll tell
me, | saved their life, or | saved their mother’slife. We impacted their quality of life to the
point whereit's changed everything about how they live. It's very effective, and you don’t have
to spend all that money, because you' re trying to put products on the market anyway. The fact
that good things are happening will take care of reaching the public in many ways. So I’ ve felt
for awhilethat it’s probably the single most important type of information exchange that relates
to our success. In other words, when we started addressing these things back in 1984 and 1985,
| gave a speech at the Brookings Institute. | thought it was a good speech, it was on the promise
of biotechnology. We were saying, “Here’swhat it’s going to do.” | think because | was
careful in how | did it, and | took information for all the existing biotech companies so | could
talk about the potential of tissue plasminogen activator, about plant genetics, and about a dozen
or more different potential products that were getting close, it was effective. But when you're
ableto talk about results, it's much better. 1f you can talk about results, | think it’saterrible
waste of time to have alot of publicity about what biotech’s going to look like fifty years from
now when the intersection of biotechnology and computer science gives us a brand new
dimension in medicine—I think that’ s really very ineffective. | think to tell somebody we've
cured alot of people of anemiaor that we' ve made big advances in cancer, it has a message that
everybody relatesto. So | think one of the other things we learned is that maybe our very
successes were a better way to impact a cross-section of society. If by taking your PR program
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and addressing Congress, opinion leaders, and decision-makers in the government, that would
facilitate the approval of the products that are pending if we did it right, and that in turn would
impact the society by an indirect way. | think we came up with more or less that conclusion.

We did put those videos together. They were very good videos. | till have them.
They' revery impressive. They werewell done. They kind of proved to you that geneticsisan
old thing and we' re not doing something new and horrible. We're doing just alittle more of
what we did before, and in amore controlled way than used in conventional genetics. They
were really well done. But | suspect that their impact was very minimal. The number of videos
that were distributed and how they got people to buy them, and if they didn’t buy them, how
they financed the distribution. We thought we had aliquidating program in which somebody
would take on the job of getting them distributed for a modest amount of money. It never
worked. It just cost alot of money to get them out there into the schools and so on. The schools
didn’'t exactly know what to do with them. That whole program was more educationa than it
was useful. Educational for us rather than the people we were trying to persuade.

So that’s still abig issue and | sympathize with the mission of the Chemical Heritage
Foundation in trying to say, “Let’s help people really understand and get good feelings about
science, and every little thing that can be done isimportant. The younger the people are when
they get that message, the better off we'd be.” But it'sreally adifficult job. Hopefully,
biotechnology helps and the sort of science that’s going on helps, because we do have this other
thing going in parallel where people are so impressed by the fact that there’ sadrug to treat a
problem that previously has been totally untreated. That’s compelling, that what’s going on in
science is agood thing, and bioscienceis certainly agreat way to move ahead as far as things
that are good for society, good ideas for kids to think about, and the whole thing leads to a
positive result. But the direct effect on the entire population is something that’s just about
impossible to implement.

BROCK: | havejust one other question about BIO: were there sorts of questions that you and
your colleagues were addressing about the industry itself? About maybe rules or standards,
things like that? Industry practices, or forming areal cohesive sense of industry community?

RATHMANN: There are someinternal education programs along those lines. Because of the
different status of different members of the association, some of them have had many products
that have goneinto clinical testing, some have many that have been on the market. It's
relatively easy, and the Pharmaceutical Manufacturers Association has done it for years, to set
up workshops and you kind of bootstrap yourself. Y ou have some formal individualsinvited
because they’ re very knowledgeable, but you also have participation by the haves to talk to the
have-nots. That's constant. So how to make sure that you dialed in enough good manufacturing
practices, but didn’t have the overkill that might be disabling. What are the common practices,
what are the best practices, what sort of safety precautions are desirable and necessary and
should be endorsed? So there'slots of internal guidance for associations like that.
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The only thing that’ s not shared is anything to do with pricing. Of course, if you have to
take on the government that’s going to put in price controls, that you can do. But what becomes
avery difficult subject once in awhileis how a biotech company decidesit’s pricing, and
there’ s always great concern about potential antitrust. Of course, it seems like an absurdity.

Y ou have a group of companies who collectively lose money, and you would think it's a strange
quirk indeed to think antitrust. It’sreally kind of unfortunate. But it really is not necessary for
an association to go ahead and discuss pricing, and | can see why there' s agreat sensitivity. So
that’ s forbidden territory. But helping another biotech company in any other way is absolutely
appropriate and it happens. In fact, we actually have alot of relationships with PHARMA,
pharmaceutical people, because we have many common members, and there' Il be information
exchanges across that interface all thetime. So there' s huge value in these associations. Of
course, it hasthe very desirable purpose that if you're going to argue with the FDA; asingle
company rarely ever wants to take that chance. They're just afraid that if they start to let the
FDA know that they’ ve got serious objections to the way they’re doing things, it just sort of
sounds as though what’ s going to happen is you' re going to get on a blacklist and that somebody
in that FDA is going to make a decision against you for the sole reason that you’ ve given them a
big paininthe neck. It's much better, if you’ re going to have a confrontation or a discussion,
that it be done by the association and they can just smply say, “ Thereis an area here that needs
your atention. There seem to be some concerns.” That’s a pretty good system, although | say it
isn't impossible to do it on an individual company basis. So there are lots of benefits. | think
what | find is the biggest benefit is that when you' re confronted with alot of arbitrary decisions
and price changesin your stock that you have nothing to say about, and you get to feeling like
you have no control over your destiny and so on, the natural instinct at that point isto complain.
But complain to whom and what does it do? It doesn’t really accomplish anything. Much more
fruitful then is: what are we going to do about it? An association can help you focus on the
solution to the problem rather than crabbing about the problem, and I think it’s wonderful.
When | hear people complain | say to them right away, “Are you a member of the association?
Why don’t you get active in that association? Why don’t you use that association to approach
whoitis? Isit FDA? Isit HCFA [Health Care Financing Administration] in reimbursement?
Isit Congress? Just use the association and share your time and effort with them, and it will be
multiplied manifold because there are others that could do it, and third parties speaking on your
behalf isvery, very effective.” Thelobbying, in other words, that was done—and | mean proper
lobbying—in connection with the patent system, the regulatory issues with the FDA, the finance
issues and how to maybe get better consideration of these companies. In one of those
testimonies that | gave to Senator Pryor's committee, he asked, “Just how much have you gotten
from the government in financing your R&D anyway?’ | said, “Nothing.” Hesad, “Would
you answer that question again carefully? I’ ve asked you how much you’ ve gotten? Don’t
forget about tax breaks.” | said, “We lose money. We don’t get any benefit from atax break.
We don't pay any taxes. Asfar asthe other things, we' ve raised all our money from private
investment. The government hasn’t funded our programs. We don’t have NIH [National
Institutes of Health] grantsin our company. The government has not put money into Amgen”—
in those days—ICOS to thisday. It'sstill true.

WEell, that was abig revelation. | mean, it just had to be. But there are certain tax
considerations that are worth talking about. There areindeed tax credits, which ultimately will
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affect you in the future, when the time comes that you’ re going to make some money, and so it
isn't like there aren’t some benefits there. Actually, the tax issue that probably is the most
significant for biotech is that they keep toying with the idea of a capital gainstax reduction, and
want to do it in thisway or that way that’s going to be just right. 1t's so simple in my mind that
if you ask somebody to make an investment in a biotech company and if they hold it for five
years, and it’s a high risk investment on a small company, where’sthe harm in giving them a
break in terms of capital gains? It can’t help but stimulate more investment in biotech, and the
actual amount of dollarsis proven to be avery small number. Asamatter of fact, because there
will be eventualy acapital gains anyway, even if you delay it and you reduceit, if there were
more investment in very successful businesses, there’s more taxes. The businesses pay taxes on
their profits, and the individua investors pay taxes on their gains to some degree, no matter
what. Soit seemslikeit’s apretty obvious place to expand the horizons of a biotech industry.

But my own fedling is, if | had to ask for something from the government, the first thing
I’d ask for is reduced barriers and not necessarily tax breaks, because | think tax breaks give a
wrong message to society that they’ re subsidizing bus nesses and businesses therefore are
mani pulating the government. So just take away the barriers. Take away the barriersto
international trade. Very important. Take away the barriersin regulatory situations. For a
while there was a possibility that there would be dual regulation of biotech, and it still occurs
onceinawhile. You've got the FDA, which isamighty force, and you' ve got EPA
[Environmental Protection Agency], and all of a sudden someone’ s trying to say, “Well, you've
got to get your product approved by the FDA, but you’' ve got to have your process examined by
the EPA to see that you' re not environmentally hazardous.” Well, it was clearly overkill in
many ways, far beyond what anybody might have imagined. That has so far not happened,
again, by sharing information and recognizing that the FDA knows full well what’s safe and
unsafe in what you do. Good manufacturing practices are, in fact, safe practices. So it’staken
careof. We don't need an overlap of regulatory agencies. Those kinds of issues are extremely
well addressed by associations.

BROCK: 1 just had one follow-up question: has the relationship between PHARMA and BIO
moved closer? Has that relationship increased over time?

RATHMANN: It'sbasicaly astrong, positive relationship. There are times that kind of shake
you up, when you have the feeling that your aly, PHARMA, isnot your ally. Theonly thingis,
you have this concern as to where that might emerge some time when you least expect it. So
you're trying to streamline the FDA. Y ou sometimes have the fegling that the biotech
companies that are have-nots are far more dedicated toward letting new products come out
faster than the organizations that have all the products. There are times when individual
decisions do smack of being in conflict with the way BIO would liketo do it. But that’s a small
price to pay for arelationship that overall does an awful lot of good. One of the reasonsis
PHARMA is so much more sophisticated in having struggled with many of these issues for
twenty, thirty, or forty years. | know I’ ve been associated with PHARMA for thirty-five years.
So | know that they’ ve been around along time, previously the PMA. They are very savvy
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about when the government is putting its nose under the tent, so to speak. So it would be
tempting to say, “Oh, that’s not really a problem yet. They’re only doing this and this. Now
they’re only doing this and thisand this. But that’s still not really aproblem. It’s not impacting
us.” And PHARMA svery quick to say, “Now, wait asecond there. If weignore the steps that
are being taken, we could be leading to a very serious problem, and we' d better take action
now.” They’re good at anticipating where some of these problems could go and be very serious.
They were the first to indicate that the so-called innocuous prescription drug benefit—the
government’s going to pay for prescription drugs—they could see that one coming right away
because they’ ve been there afew times, and that is, “Hey, guys, there's a certain sequence of
events that are going to occur here. Number one, they’ re going to offer prescription drug
benefits to everybody so they have al their drugs paid for. Then once they have al their drugs
paid for, the way they’re going to get that through is, they’re going to say, It won't cost that
much. Then they’re going to do it, then they’ re going to measure how much it does cost, and
we can estimate it’s going to be tens of billions of dollars. Thisideathat it’s not going to cost
much is absurd. So now what happened was, you went ahead because it isn’t going to cost
much. You found out it cost alot. There’'s only one thing left to do and that is have price
controls to keep the price from going up. It’sall going to follow like night follows day.”

Y ou go through that afew times, and you watch what the history tells you, and you say,
“Watch out for that one because as much as we'd like to see everybody get a drug benefit, and
certainly we hate to see that people can’t afford a particular drug, but the solution that sayslet’s
have our health care bill go up by afactor of ten and no one’s going to fuss over it, that'sa
terrible solution. 1t’s not going to happen.” So that’s where the PHARMA people help the BIO.
BIO, on the other hand, is much more dedicated toward change than PHARMA is, and it’s
something you’ ve got to watch out for. So sometimes, the status quo istoo acceptable for BIO's
taste, and then we take slightly different views.

But | think for the most part, both sides are very sensitive to their obligation to keep the
other party informed. That exchange of information is very important so you aren’'t zigging and
zagging, and then getting them pitted against each other. | think it's been very successful the
last five years.

BROCK: | think, then, I would like to move back to some questions about the early days at
Amgen. Thefirst question that | had was in the 1981-1982 period when staffing is starting, the
organization is being set up. What was your individua role in designing how the company
would be organized and structured, and what was it like trying to staff this new organization?

RATHMANN: Wadll, first of al, in generd, | followed the precepts of 3M: that the smartest
people in the business are not necessarily the guys at the top. So if you analyze what’ s needed
in the way of knowledge, you find out that in the case of Amgen, your Scientific Advisory
Board was areservoir of incredibly insightful science, so you' d better listen closely to what they
can tell you about the scientific approach and where the opportunities are and whether things are
right or to move ahead into something else. In terms of structuring the departments, hey, these
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are academics who have put together alarge number of different departments around the
country. So if you’ re going to do something practical—and they didn’t know how to do that
necessarily—they were quick to suggest that you don’t just want molecular biologists. Those
are the people that splice genes. Y ou’ re going to need a combination of biologica backgrounds.
Y ou' re going to need some biochemistry, diagnostics, immunology, monoclonal antibody
capability and you' re going to need this and that. Well, of course, it’s very easy to list alot of
the things you need. It's harder to doit, but at least you're aware. My first ideawas |’m going
to hire abunch of molecular biologists, because when | was at Abbott, they didn’'t have a strong
enough team in molecular biology. So that’swhat | wanted, recombinant DNA. But when
you' re setting up a separate company, it’s actually different from doing it in Abbott. In Abbott,
you had the biochemistry, organic chemistry, and analytical chemistry. Here you have to be
careful. You can't have these poor lone rangers in there, molecular biologists that can’t go to
anyone to get the things they need. They advised me right away, “Now wait aminute. It’'s not
going to be all molecular biologists.” And they were right.

We had quite a cross section that was sort of laid out by semi-formalized planning,
saying, “Well, let’ s start with aplant for forty scientists, three of these, six of these, five of
those, et cetera. and then we'll see what we can do.” We set about right away to use the
scientific advisory Board in recruiting, because we figured it makes a difference if you get top-
notch peopl e, reasonably top-notch people or average people. So we went after the very best
that we could, and we had the scientific advisors screen our candidates in the best way you can,
which is: they pick up the phone and they call their colleague at Harvard or at Princeton or
somewhere else and say, “What do you really think of this guy?’ | don’t want the, “He's better
than average, like everybody e se you turn out. | want to know.” We got the right answer, so
that we had avery careful screening process for putting these people together.

Then I'd run them by the scientific advisors and have them meet them personally, and
the reason for that was to say to these young people, “Y es, you're scared to death that this
company’s going to go out of business. | think worse things could happen to someone than
finding out that you've impressed Lee [Leroy] Hood or Marvin Caruthers or Arnie Berk, these
people that you've met in the last twenty-four hours. If you do ajob, and we happen to have a
tough time, you're still going to be intact all the way with respect to your professional career,
because you’ re going to be impressing these people that are on our Board and they’ re terribly
interested in what’s going on in the science of Amgen.” Asfar as| was concerned, it was arare
day when we got turned down by somebody that we thought wasfirst-rate. Yes, | remember the
disappointment about the second month, the guy that | thought was very good, said, “No, | want
to go to DuPont.” “Why do you want to go to DuPont?’ “Becauseit’s safer. DuPont's going
to be around for another fifty years. | don’'t know that about you.” | gave him the pitch about
the scientific advisors, the whole bit. He went to DuPont. Then I, of course, have to say to
myself, “Well, maybe he’s not the right kind of person for biotech, although he could have been
agreat guy. | don’'t know.” But we went after them really hard when we knew their records
werevery strong. Rarely did we get that problem.

I had some others that cropped up. There were times when they were worried about who
they’ d report to, and you didn’t know who they were going to report to, and you have many
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uncertainties, but eventually you develop a cadre of people that are very, very good, and the
people that are coming in and interviewing realize, “Hey, those are good people, and I’m going
to be part of a great team.” So, we had avery high successratio. Thousand Oaksis agood
place to recruit, too. 1t's awonderful community, and so is Sesttle, by the way. The crime level
in Thousand Oaks is about the smallest in the country for itssize. 1t's got incredible climate.
There were a couple of people who turned me down because they were sure we were close to
the smog belt. | wasn't able to get people from northern California. They hate southern
Cdifornians. [laughter] | was quite astonished at that. | found out that it was hard to get people
out of Boston and some places on the East Coast because they didn’t like the culture. We did
very well, but these are al issues. In the Midwest—afellow would come out and you' d say,
“Well, thisisrealy wonderful. How would you liketo livein Californiainstead of Kankakee,
Illinois or something?’ They'd say, “Well, how about housing?’ Whereas | had enormous
difficulties recruiting Californians for Abbott. | found out that recruiting people from the mid-
West into Californiawas almost as hard, because the person would say, “Weéll, I’ ve got two
acres, and I’ ve got afour-bedroom house, and it cost me forty-eight thousand dollars; | ook
around here and it’ s three hundred thousand for anything that | could possibly livein. What am
| going to do?” Well | gave them front-end bonuses once in awhile, but | had to keep things
pretty well inline. | couldn’t just go off the deep end. So we missed afew like that, but I'd say
we got at least nine out of ten of the people we looked at. We had the combination of the Board
and the things we were doing, and a good track record. If they checked me out back to Abbott
or back to 3M, | had a pretty neat reputation, so that was helpful.

Then as we built strong members of the staff, they were lightning rods for getting more
and more good people. The way you actually alocate resources has always been an interesting
issue among people, because everybody wants to know. They think there’' s some magic secret,
and | suspect there's alot of magic here because you can do it wrong. But there are afew things
that are terribly important in my mind and oneis that you make sure that the people that have an
assignment like their assignment. So you're very reluctant to start shifting people around.
You're far better off to recognize that you shouldn’t take that responsibility, you shouldn’t take
that authority; you shouldn’t take that power. Y ou should get him or her to tell you how great it
iSto go over there, and that program is very exciting, and you pull him rather than push him.
The push just doesn’t work. They’re bent out of shape. They feel pushed around. We
practically never did that.

Another question is: how do you terminate a program? Well, pretty carefully, because
sometimes persistence can be the way you get there, and if somebody has persistence, you'd
better be alittle careful about derailing him because he' sin abad program. He might be right; it
might be a good one if he thinks he' s about to get some daylight. So you’ ve got to be careful
about that. But you also have to be aware that it’ s far better off to attract him into something
than to push him out of something. It's not that hard because most of the people are dert
enough to see that program is moving ahead very rapidly and this one hasn’t made that much
progress. Infact, we' ve had a couple of setbacks, and there’ s no obvious way around these
setbacks. So you do it somewhat more cautiously than might sound appropriate, but | think it’'s
not adifficult job to allocate resources. Y ou have to do it with a certain amount of consistency,
and you have to do it with athoroughness and attention to the individual attitudes of people. If
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you err once in awhile, when someone stays on a program that does fail, or alittletoo long, |
don’t think it’s worth the pain of trying to hit everyone at the very first moment you know it’sin
trouble to try to pull somebody out because some of those do recover, and you' re better off to
give alittle dlack in the system. That’sreally one of the keysthat | learned at 3M, that
intentiona slack in the system means that the scientist is not held to every second of every day
that he' s going to be working on his program. He or she hasthislatitude. 3M called it 15
percent of our time. That’salot of time. We don’'t have aformalized 15 percent, but let there
be slack in the system so that you can try something that you’ re intrigued by, you can even do
parallel studies oncein awhile because you don’t know which one’'s going to work. You alow
alot of that stuff because, fundamentally, there’s a divergent or creative dimension to science
that you just can't predict precisaly the right single path to be on. To alow for that, you alow
people some latitude and some slack so they can do latera exploration once in awhile,
divergent thinking, and so on. It'sreally not adifficult job once you get used to the idea that
you' re not a genius and that you can't dictate precisely what people should be doing, that you're
going to have some inefficiencies, and mostly you’ re going to hope that people are so excited
about their program that they’ re going to generate their self-pressure. Y ou' re not going to put
pressure on them. Pressure has avery negative consequence. In order to really make pressure
stick, you almost need a punitive step at the end of theline. “I’m telling you, | want that by July
1. 'mtelling you | want that by July 1—oh, it's July 10.” Slap! Once that happens, you decide
the next time, you' re not buying into it. The next September 1 date, you’re going to say, “It
can’'t be done by that time.” All the forecasts are slower than needed. They all get Slop in them
to the point where you can’t get on top of everything. So you have to say, “I want you to work
as hard as you possibly can to get that July 1 date. Remember this: others are depending upon
that date because when you get that molecule, they are going to start their studies. They are
depending on you, so it’sreally important to try to hit that date.” But, you tell me what went
wrong when it goes wrong, and you tell me how you learned what you’ ve learned, then we're
not going to go back and beat up on you. We' re going to just give you some moretime. I've
even gone to the point of saying, “You hit your goal last year. Your goa was to have that
before the end of the year. By golly, you got it on December 41, or December 52. That’s pretty
darned good.” [laughter]

We even pay off some of our incentive programsto say, “Hey, that’s good enough.”
[Robert] Swanson, the CEO of Genentech, didn’t do that. | understood. He refused to make
allowances for any kind of slack. Heran a great company. So there are other waysto do it. He
felt that dates were dates and you’ ve got to hit them. He was also trying to make a profit every
quarter. A company that has no products, the way you do that is you have to hit milestones that
you' re going to get payoffs on, and if you're going to make a profit in aquarter when you'rein
that early embryonic stage, that means that you’ ve got away of getting a collection in
December, you're not going to hit that quarter if that collection comesin January. So Swanson
would say, “You don't have achoice. You' ve got to hit that December date, and | don’t want
anything later than December 31. That'saslateas| can go.” So hediffered from me. | didn’t
care that much whether | made a profit every quarter. | had thefeeling, if | wanted to do the
right thing, | had to make a bit of an adjustment over that ideathat | could predict my income
stream or cost stream so perfectly that I'd know exactly what’s going to happen every quarter.
So we didn’t make a profit every quarter. Hedid. Hewas very successful. Hiswas by far the
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most successful company until Amgen came along. Now, whether that was partly because
Amgen had alittle more flexibility, | don’t know. We were lucky, too. I'm surethat’s all part
of it. A very careful thingisto avoid fear. That wasin one of the things that we heard al the
time at 3M. We don’t want to have people afraid to do things. They’ll never take risks if
they'refearful. Fear isalousy motivator anyway. | mean, it's atremendous motivator, but it
usually channels you in the wrong directions and gives you aterrible outlook. Soit'saterrible
way to run acompany. We don’t want to be that demanding that we end up with fear. We do
want to set avery high standard of excellence, and there are lots of ways of doing that. At ICOS
wedid it in away that was different from Amgen in the sense that suddenly we had a Board of
Directors that were just pre-eminent in their background. We didn’t have a pre-eminent Board
at Amgen. We just put various people, mostly venture capitalists on our Board. But at ICOS
we ended up, by virtue of adifferent philosophy, getting areally pre-eminent Board.

[END OF TAPE, SIDE 6]

RATHMANN: On the surface, the Board may have looked like it was just window dressing but
they are marvelous, marvelous people. They’'re till there. Walter [B.] Wriston, the ex-
Chairman of Citicorp; Frank [T.] Cary, Ex-Chairman of IBM [International Business
Machines]; Jim [James L.] Ferguson, Ex-Chairman of General Foods; Bill [William H.] Gates
[I11], current Chairman of Microsoft; and a number of others that had excellent reputationsin
the business world. When you realize that they’ re supporting your company, they’re buying
stock along with other things that they’re doing, | think that that sets a standard of excellence for
the entire organization. It'sawonderful way to start. Our scientists are very well aware that
they’ re expected to be performing at avery high level. They’re going to disappoint some really
wonderful peopleif they don’t hit their goals as well as they possibly can. Still we don’t have
punitive steps that are taken if there’'samiss. So | think there’s alot of pretty obvious things to
do that are not always done correctly, and it’s not hard to do them right.

BROCK: Hasit been your experience with Amgen, and | guess ICOS too, that the organization
has to change as you near the—I don’t know what you properly call it—"the commercialization
phase?’ Or when you're nearing the end of FDA approval and clinical trials, does the nature of
the organization change? Do you have to reduce the amount of slack time you have in things?
I’m just wondering.

RATHMANN: What you have is a metamorphosisin any program, and people are aware of
this. They know that there is more slack, more uncertainty, more willingness to concede that
there might be a problem, and hope it’s going to go away in the early stages. So there’s kind of
aratchet that works as you go through the programs. It could in fact be that a given individual
who moves aong this progression is beginning to experience adifferent level of pain from the
fact that some of the freedoms are gone. But actually, it turns out that what really happensis
that certain individua s are more susceptible, have a strong appetite for being very exploratory
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and continue to be that way, and others are more interested in being more focused. So, yes, a
successful product depends upon early days, divergent thinking, and dack. Later days. focus,
execution. It's still a balance, because sometimes in the later stage, if you run into an obstacle,
there are two ways of dealing with it. Oneisto knock it down, and the other is to think about
maybe the best way to get around it is awhole new approach, something that sort of backs up a
little before you start going ahead along another channel. So you aways have to consider
divergent thinking even at the very late stage. Conversely at the beginning, once in awhile
some focusisreally desirable. The balance does movein the direction of less slack, as you said.

It's not always the same person that ends up making those adjustments. Sometimes
there’ s a pass-off, but you' ve got to be very careful about pass-off. If you pass off responsibility
from a number of people on the research side or the exploratory side to a number of people on
the development side, that is fraught with great risk. There' saright way to doiit. | think | know
how to do it. But there's anecessary set of circumstances that you make sure hold. So if you're
the inventor and it’s pretty obvious that you kind of like a scatter approach to things and it looks
unlikely that you' re going to be the driver for getting this thing to go all the way, the first person
that’s going to tell me about that isyou. You're goingto say, “You know, I’m getting to the
phase where I’'m in love with this molecule, but | don’t really think that I’m going to enjoy the
next four years of thisthing.” “Well, that’s very interesting. If that’s the case, we'll haveto
find somebody that does have that interest and capability. But there are some prerequisites
we'll put on you. Number one, you personally get involved in selecting that person with us, and
you will say that your confidence is that that person will do the job. Then, I’'m going to have to
be convinced that he likes what you’ ve done up to thispoint. If | find a guy somewhere who
thinks he' s the greatest guy for carrying this ball the rest of the way, and he tells me how many
mistakes have been made by the research group; | am not interested. |I'm not interested in
starting over again because he wants to have afresh start. 1’m interested in the guy that’s going
to follow it the way you would do it if you had the interest, and who has alot of respect for you
and whom you have alot of respect for. No matter how much you’ re going to go back and do
something else, you'reon call. For the rest of your life, you're on call for this molecule.
[laughter] Thisisyour molecule. You know more about it than anybody. Y ou're never going
to turn your back on this molecule, and we're not going to turn our back on what you know
about it. But, we got the message; you' d like to start doing a new exploratory program. The
one you have in mind sounds pretty exciting. That'sall okay. But before you go, you're going
to find that guy or woman who'’s got the same kind of motivation that you’ ve had up ‘til now,
but wants to take the next step, who absolutely has confidence in what you’ ve done, so their
main goal isto sustain what you’ ve done, not show how dumb you were. Y ou give me some of
those prerequisites and by gosh, you' re off the hook. But you're going to be called on
occasionally to make sure that we don’t lose your institutional memory when we embark on this
program. So the thing turns yellow under a certain circumstance, they should be back to you
and say, “Have you ever seen it turn yellow?’ “Oh, yes. | know what that is. That’san
impurity that came in on the hexane that we were using.” “Okay. Let’'s get that fixed. In
minutes instead of months.” Some people can do both. Some people are absolutely incapable
of doing much of the down stream stuff. Y ou have to decide whom that is, and hopefully they
will agree, “Well, that’s not for me.” It was avery difficult decision and | didn’t make it alone.
It was almost pushed on me when Dr. Fu-Kuen Lin, the scientist who discovered
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erythropoietin—and he had done it by guts, courage, and tremendous effort; a brilliant guy—
was running the program at the time when it began to get to a much different magnitude. Heran
it when there were two or three people on it for the couple of years until he got to the gene.
Then all of asudden we wanted twenty and thirty people. He was a Taiwanese; he was brilliant;
but he had alittle language difficulty, and it was difficult for him to really lead an organization
and effectively even chair ameeting because he didn’t have that facility with the language. So
there was immediate resentment that he could not handle the job. Well, that’s areally painful
thing. You're going to take the job away from him? No, you’re going to have him serve as one
of two leaders, and the other leader’ s going to take on the second burden. After alittle while,
Fu-Kuen was phased out into another new program. But that’s avery painful processandit’'s
one you pay alot of attention to because the last thing you need isto take the guy that’s just
created a billion dollars for the company and kick him in the head. Y ou know, that’s redly too
terrible to even imagine. So it takesalot of care. If | hadn’t been pressured by the rest of the
organization, | would have been tempted to let him stay with it longer than | should have. |
think they actually made awonderful call, and the organization sort of said, “Hey, this has gone
on long enough. Thisis not the guy that should be doing this.” There were some concerns, and
| explained to him that thisis going to be a change, and we tried to phase it alittle bit, but it was
painful for him. But it was, without a doubt, timely, and if we had done it much later, we might
have paid a huge price.

When you finally come down to it, amolecul e like erythropoietin, during the last year,
before it goes on the market, you have amost the same cost as when you’ re on the market.
There' s a small manufacturing differential because you’ re making more stuff when you're on
the market. But mostly, the financial equation is: you're going to bring two hundred million
dollarsinto the top line the first year you sell erythropoietin. It’s going to drop down to two
hundred million dollars in the bottom line. Y ou think, “Oh, it can't be. There are costs.” Yes,
but all those costs you aready have. Y ou put your sales force together, you put your
manufacturing together, you’ ve got your sciences together; you’ ve got everything in place, and
al you do is change your operating statement, by putting two hundred million dollars on the top
line, and it just goes boom, right down to the bottom line.

Soit’s pretty painful if you missaday or ayear or amonth in the approval, because if
you’ re making twenty million dollars a month, it'samost amillion dollars aday. How many
times do you look at a decision and say, “It’sworth amillion dollarsif | could save one day.”
But we did that. We said to people, it’s probably worth close to amillion dollarsif you can save
aday. So you tell me you're going to go and make this chemical yourself instead of going and
buying it for twenty thousand dollars? You're crazy! It’'s going to take you two months to get
that, and you're on the critical path. Go buy it! Twenty thousand dollars, five thousand
dollars—sometimes three hundred dollars. People would foolishly think about saving a
relatively small amount of money. The same way with the pace at which we're running this
program. If there’'s somebody who's not efficient in how he’s running it, and he gives away a
week or two every two months, whoa! Isthat acost! | mean, millions and millions of dollars.
So you have to get that mind set in the whole organization that time is the most precious thing
we had in the company. That’s partly because we also had the pressure on us of 1osing money
al thetime, and the fact that this takes usinto a profit position. If we don’t get in a profit
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position, it’s not like you make less money. It's you lose money, and you continue to lose it
while you' re in the clinic with these programs, and that’s building up areal problem for yourself
in trying to get your next financing.

BROCK: Asthe organization is growing, as Amgen‘s growing, as ICOS s growing, how do
you educate the people who are coming into the organization, who may be coming from a
background just in university-based scientific research? What'sthe internal education like?

RATHMANN: Wall, probably, as you' re maybe suggesting, the right solution would be
recognizing all the needs of such people and put together a series of—we don’'t do this, I'm
warning you—put together a series of programs that are designed to have them understand the
product development process, the economics, the equation of how your payoffs will justify the
investors with what he' s looking for in the way of hisinvestment and all therest. Therearea
zillion things that such a person would benefit from if they were given it amost in formal
training. They’re coming from an academic environment. They can handle formal training just
fine. You give them two afternoons a week in which you go ahead and do this. But you don’t
do it, and mostly it’s carelessness and a shortage of time. So you' re depending alot on osmosis.
The osmosis works best when the number of people coming in is a percentage, but not a
dominant number compared to the number that are there. So the osmosis process actually works
pretty well if you're hiring 10 to 15 percent additional people per year. Maybe even 30 percent
per year. But it's adisaster when you start hiring 100 percent per year. Y ou know, if you're
looking ahead and saying, “Oh, boy, we're going to need alot of people in this company.” We
had five hundred people when erythropoietin was approved. Y ou're going to have atwo
hundred million-dollar business with five hundred people? Nobody has a two hundred million-
dollar business with five hundred people. Y ou’'ve got to have alot more than that. So let’s have
athousand. Well, | resisted that. Then after | left, they multiplied the number of people at
Amgen pretty fast. But | resisted because | was afraid of thisvery thing. You bring five
hundred people into an organization of five hundred people—how in the heck do you train those
people? You're going to have to have an analysis of everything that people really know that
they didn’t know when they were in academic life, and you’ ve got to get them at information in
aformalized and efficient way. But if you bring in a hundred people when you’ ve got five
hundred people, you’ ve got five hundred people training a hundred people, and they're very
conscientious about it. There’s aclimate in a biotech company that’s very positive and very
clear, and that is, “You don’'t have ajob if wefail. Soif you can help somebody in this
company, it doesn’t take me to have to educate you of how important it isto help them. You're
already educated. Y ou want to keep your job and you want to keep this company successful.”
So if there's something someone doesn’t know, you're all over him. | mean, you' re helping
them learn it, you're taking your time and effort. So theinternal staff that are there will make
darn sure that wherever they can help somebody, they’ll go and doit. Then you'll dso tell the
new people, “Look, you' ve got a question, go ask a question. Ask anybody. Remember aso
that there are skillsin this place that’ |l cover almost every part of the science, so you don’t have
to run off and study textbooks to learn about those words that | had on the chart today—
apoptosis or signal transduction or something. Just go down the hall and find out who's the best
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person in the field to instruct you in those scientific areas. Very likely they will run some of the
experiments that you'll have to learn carefully how to do because they are aready doing it once
inawhilein their lab, or hasdoneit before. There’sagreat deal of synergy possible, and you
don’'t have to do everything from scratch. We're going to be concerned if you go off and start
learning how to sequence genes when we' ve got someone down the hall who's sequencing
genes. Infact, that’s your job, to make sure that you don’t do redundant things to what we
already havein place. It'salso your job to ask questions and expect people are going to give
you answers. It'svery unlikely that you’ re going to get on somebody’s case and ask them so
many questions that you pester them to death and then they finally comein and say, ‘ Get that
guy off my back.” It's never happened to me, so | know that people are willing to try to help
and train and so on.”

So, alot of those things are taken care of that way. Now, there still is aneed to do more
things and we always regret not doing enough. At the end of the year, we get with the Human
Resources Department and say, “ Do we have enough training programs? Gosh, there are people
who'’ ve been asking about stress management; there’salot of stressin the organization. How
do we handle that?’ Then there have been some “time management” questions. So you try to
stick a course together, one or two a year, that rather haphazardly deal with some of the things
that people have raised as areas where they haven’t had training.

Now, there’s amuch more critical, philosophical problem that you have to address. That
is what happened maybe after about one year at ICOS, and ICOS had more academic people
than Amgen did. We had afew industrial people at Amgen that helped quitealot in giving us
the right orientation. But ICOS was almost pure academic, and we also started with sixty-five at
onetime. We hired sixty-five people on day one. Not surprising they were academics, because
we pre-hired them before we started our lab, so you can only hire academics nine monthsin
advance, whereas if you started to do that with someone in a company, you’' d be compromising
his relationship with his company. He's committed for nine months, he’'s going to join your
company. What’s he doing in his company? He shouldn’t be getting paid, maybe. So we had
almost pure academics because of the way we started, and we a so had this big surge of them.
So we had sixty-five people there and every quarter after our Board meeting | would fill themin
on what the Board did. There are some things we don’t share completely, but certainly most of
what we do is something that belongsto our staff. “Y ou’re doing the job, so here’ s the story.”
After one of those meetings, my scientific director came up and said, “We've got a problem.”
“What' s the problem?’ “Well, George, you have the problem?” “Well, what did | do?’ “You
used the ‘P word.” | said, “I used the ‘P word? [laughter] | don’t know what that means.” He
said, “WEell, you used the word ‘product.’” | thought he might be saying “profit,” but | couldn’t
recall using the “P’ word “profit,” because we weren't close. But the “P” word product, | had
used. Hesaid, “You used the‘P word.” | said, “Well, and that caused a problem?’ He said,

“Y eah, that caused a big problem. Mary was so disturbed she almost resigned.” “She was so
disturbed she ailmost resigned because | used the word product?’ Hesaid, “Yeah. She came
here to do science. She didn’t come here to make products and do poor science. She wantsto
do good science and she's agreat scientist. She's very concerned that we' re not going to be
doing that. WEe're going to be cutting cornersto get products. She thinks that’ s inevitable.
That’s the only way we can get productsis to cut corners and we shouldn’t talk about products.
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| don’t think we should talk about products anymore.” Thisisthe Vice President of Research. |
thought, “Well, that’ sinteresting.” Of course, he came out of an academic place, too. So | said,
“Well, I've got to think about this awhile because | don’t think I’m going to be able to
eliminate the ‘P word.”

Wéll, it completely corrected itself four months later when she resigned, and by that time
he was beginning to realize that she was at the extreme end of the spectrum, and if you wanted
to retain people like that, you had to make specia alowances, and you can doit. Y ou can say,
“We're going to talk product, but you don’t have to think about products. Y ou can think about
basic science. Y ou can do spectroscopy; you can do thisand that. Y ou sometimes do that. But
if it's an average situation and she's an average individual, and she's got an average type of
assignment in a company like ours, she’s going to have to think about products. It’'s always
painful when you lose atalented scientist, but | didn’t think that was ahuge loss. | think it was
necessary. We couldn’t cater to that many people saying, “We're not going to talk about
products.” What we actually did not too long after that, and that was the second wave of
concern, was that | realized that we had been moving now for two or three years, and we
weren’t very close to getting into clinical testing because alot of times, the people were amost
too thorough in looking in an area. So you have anew protein and you’ re making antibodies to
it, and you realize that you' Il learn from every additional antibody that you make, because some
of them will react thisway and some will react that way. So you start making antibodies and
suddenly you' ve got ascientist’s paradise. There are an infinite number of antibodies that you
can make and you’ ve got a secure job, and thisisgreat. About that time | heard, “We had
dozens of antibodies,” | had to step in, “Now, why do we have dozens?’ “Well, we still think
there’ s one that will do the job alittle better than the ones we have.” Okay, I’ve got a problem.
So what am | to do about that?

WEell, we' re going to have to have some peopl e that are going to do long range stuff, but
| just arbitrarily, out of pure instinct, said, “We're going to be checking our actual allocation of
resources in such away asto decide that we' re moving toward 80 percent—moving toward, not
there yet—our R& D will be directed toward products that are in—and we had nothing in the
clinic yet—or will be in the clinic within eighteen months.” Eighty percent—just arbitrarily,
because | had a sense that that was about right. “Eighty percent we'll try to get in the clinic
within el ghteen months. So you have a program, you want to work it, then you’ re going to tell
me how long it’s going to take to get it to the clinic. If you say fifteen months, you can be part
of the 80 percent. If you say twenty-four months, you’ ve got to be one of those 20 percent guys,
and if there’ stoo many of you, we're going to revisit what you guys are doing.” We're going to
say, “One of you is going to have to get either alittle more optimistic about what you' re doing,
or we're going to have to realign what you're doing.” [laughter]

Actually, that went over quite well. A lot of people said, “Y ou know, it suddenly made
it clear to uswhat our job was. We suddenly fully realized. No one had presented it to us
because—scientist talking to scientist—are you doing good work? ‘Y eah, I’ve got exciting
things. I’'m making antibodies.” Suddenly somebody made it clear what we had to do to be a
company and we want to be acompany.” They al have stock options. They all want to bea
company. They all want to get wealthy or famous or both and have a place for their families
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and the whole bit. So it turned out to be arelatively successful proposal, and it turned out to be
aredly good guideline. It turned out that we started getting things to the clinic and to just
massively attack the clinic. When we go to companies—it’s quite interesting—there are alot of
biotech companies that don’t do that. For example, there’ s another way to become renown,
famous, popular, look great. That isto develop a partnership with somebody. Have another
company endorse your science by saying they want to have a collaboration with you. So you
can get your mind alittle distorted at thetime. You say, “Which do | really want? Do | want to
put a product in the clinic, or do | want to attract a company to be my partner?’

Well, partnership tends to be played up very heavily in the articles about biotech
companies. Now if | get apartnership in which acompany says they want to put in twenty-two
million dollars, that’ll be in Bio World tomorrow. My stock will ook good and peoplein the
company will be proud. Then there are other things that can tempt you to do the wrong thing.

Y ou can find out that a buyer comes along and says, “I’ll offer you a hundred million dollarsif
you can do some gene sequencing for me and give me a hundred new targets because those are
going to be interesting to me some day.” That doesn’t put you in the clinic if you' re the guy
that’ s doing the sequencing. It puts the buyer in the clinic with something. But they’re paying
you alot of money for it. They’'ll pay you a hundred, two hundred, three hundred, up to four
hundred million dollars for abunch of targets? Y ou forget about going in theclinic. You just
start making targets for somebody. So you've got an artificial economy that’s misdirected you
away from what | think is the only thing to do: get productsin the clinic. Recognize your jobis
to treat patients, and stop thinking that you can be a supplier to the guys that do the hard work
and go into the clinic and you' re just going to supply them with stuff and be rich. Because first
of al, you have to have an awfully powerful franchiseif they’re going to keep buying. The
franchise that Genex had, when they were supplying the raw material for Aspartame in the early
1980s, served fabulous at the time and it just disappeared. They were supplying aspartic acid
and phenylaanine, which were the two components, and they had done it by recombinant DNA
and they had a great franchise, except they had no patent position. They thought they had a
contract, but they knew full well the contract had rubber termsin it so that the people could
actually get out of it if they had to. And they obviously did. The ballgame was over. Y ou got
thirty or forty million dollarsin sales and then you went to zero.

So, you begin to appreciate, when you’ ve gone through some of these things that there’s
nothing quite as secure as product that’s going to be sold to patients, doctors, hedthcare, or any
part of the customer package you might be in, but where you' re actually going to be supplying
molecules to treat disease. That’sthe businesswe' rein. There may be some people that can be
supports to that business and they can have platform technologies that they’ll sell partsto people
in various ways and various times. But I’'m askeptic. That’s not a permanent franchise, and
you'd better be evolving into something else, most of which will have to do with supplying
something to patients someday. So that’s my view of the simplified version of how to be a
successful biotech company and it’s not always accepted. But thisisreally along answer to
your question about how do you orient these people correctly. Intheory you do an educating
job, and we're doing that. But alittle bit too much of it is on-the-job education, and there
probably should be more forma efforts. But you’ re moving pretty fast, and you’ re also finding
that things that are important to teach people in the beginning of 1999 may no longer be the top
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thing to teaching them by the middle of 1999. There’s a combination of technologies that exist,
and there’ s strategies that exist, and there's horizons that you’ re barely thinking about, and as
you move, you have different demands. But | think the common demand, the one that’ s really
important is. we' re going to get to treat patients as soon as we can and we're going to have a
product that’s going to be sold for patients. That, I’m pretty steadfast about. Whether there are
other techniques for skinning the cat, you consider them, but that’s the one. Y our organization
beginsto fed that right down in its very roots, and when we talk to these companies that have
different mindsets, it's quite clear. Our own people say, “My heavens! Y ou know, they’ re not
even trying to get something intheclinic.” And | think, okay, that’s what they’ re doing, but
that’s not what we' re doing.

BROCK: I'm going to be revealing alittle bit of my ignorance here, but did you ever, with
either ICOS or Amgen—partner with another pharmaceutical company to do any particular
aspect, like marketing?

RATHMANN: We'vedone al things. When we were at Amgen we didn’t partner very fast
because we had nineteen million dollars. Other biotech companies starting with afew hundreds
of dollars or maybe ten thousand or maybe more like half a million needed to partner pretty
quickly because they wanted to sustain their R& D with the partner paying the bill. Sowe didn’t
partner very fast. Wedidn't haveto. Let methink. Our first partnership did not occur until
1983. So we started operationsin 1981, and up until 1983 we had no partners of any kind. In
1983 we decided to do a partnership in diagnostics because it wasn't in our main thrust. We'd
do apartnership in diagnostics and | was going to do it with Allied [Chemical], and then Abbott
came back and said, “Hey, we put money into your company. We didn’t do it for the purpose of
helping Allied get a product. We want a shot at your diagnostics.” | said, “Well, you're going
to pay forit.” They said, “Yes. We'll offer you forty thousand dollars amonth.” | said, “Well,
you’ re not going to be competitive. We'll go with Allied.” They said, “How much would you
like?” | said, “I want fifteen million.” They said, “Fifteen million for adiagnostic job?” Well,
| was at Abbott for five years and ended up having products that totaled four hundred million
dollarsin sales within a couple of years after | left. It was not out of the realm of reason that we
could develop alot of pretty good diagnostic products. So | said, “Y eah, that’s the story. |
would like fifteen million. In fact, we' ve got something pending with another company and it
probably would net us about twenty-five million. But since you people have aready put in five
million in the early days, | can’t hold you up for the same number that I’d get from somebody
else. But, I'd want fifteen million.” We debated that for awhile, and they finaly went ahead in
1983 and gave us the contract for what turned out to be a nineteen million-dollar contract
covering five years.

So that was our first deal. It never led to anything particular. 1t may have accomplished
their objective to keep Amgen out of the diagnostics business, but it didn’t do much else. The
way they ran the program partly ensured that. They made sure we didn’t get our hands
anywhere near afinished product. We had to feed them the raw materials and they controlled
trying to make it into product. Sowe didn’t get into the business. It was kind of obvious. But it
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was okay. We got our nineteen million, and we got well paid for our staff, and we learned alot
of things. But that was our first one.

The next one was probably within six months or so, and we ended up, about four years
after that, with atotal of seven or eight partnerships. In all cases, we tried to design them that
we had afew prerequisites that we insisted on. We didn’t get that out of the diagnostic thing
because that one was designed to settle a deal with Abbott that we owed them something
because they put money in. But in al the rest, we tried to have participation in the marketplace
with the product. So we weren’t concentrating on raising money. We were concentrating on
types of collaboration where we could enter the market and have a businessif we were
successful. The problem with these collaborations, otherwise, isthat if they fail, your partner’s
out of there before you know it. Assoon as he knowsit’s not a successful deal, whatever
numbers that had been written up in Bio World are ridiculously misleading because he'll put in
his million and a half and thefirst year it looks bad he' s out of there. Whereas, if he's
successful, he'll continue to put the money in, you' |l keep getting the money, and milestones
and al therest, but when the day comes that it’s a two hundred million-dollar business, which
by the way in the case of Amgen’s two businesses—G-CSF and EPO—that’ s all they have is
two businesses, the market value is forty-four billion dollars. So each of those businessesis
worth twenty billion dollars. Now, there’s a certain amount of value for the Amgen
infrastructure and al the rest, but there’ s no question that those businesses are worth between
fifteen and twenty billion dollars each. Now, how often would you imagine if you've got a
partner, that he’'s going to be willing to give you the value of fifteen to twenty billion dollars
because he's put in two or three or five or ten million into your company. He' d be crazy to do
that. And hedoesn’'t. So what he doesis, he offers you aroyalty. You get about 10 or 15
percent, maybe at the most 20 percent, of the payoff and very little of the infrastructure that’s
going to be there too.

When we run a program at Amgen, we’ ve got about a 60 percent pre-tax, putting the
money to the bottom line—60 percent. Y ou're funding about 20 percent additional R& D out of
every hundred dollars of sales, and you've got your sales cost and other things that are being
underwritten out of the cost part of the equation. So you've got all those people paid for. Now,
you have aroyalty and you get araw number that’s a nice number, maybe ten million dollars for
every hundred million in sales. But, of that ten million, some of it is going to be spent on
research that you kind of want to use to say that you can be around when the second-generation
products come along. So some of it gets consumed that way. Other dollars get consumed in
other parts of your R&D, and in any case, it does not have an asset value in the billions of
dollars. You can't push that into billions of dollars of asset value.

So partnerships are dealt with some caution. About a dozen relationships have al gone
south, and they include great companies: Johnson & Johnson, Eli Lilly, Eastman Kodak,
Hoechst, et cetera. Of those dozen that are there, about six of them had lawsuits and the other
six were just bloody disasters. So partnerships are not an automatic road to success. But you
have to consider them. So what we've doneis, we' ve had about two or three prerequisites. One
isthat the partnership gives us downstream value if at all possible. If we can possibly make a
claim for downstream value, namely that we would share in the marketing of the product, then
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we do that. Inthefirst instance, we had a situation with Glaxo [SmithKline] in which we would
be able to share as co-promotion, but we couldn’t be a joint-venture partner—they wouldn’t do
ajoint venture—but we could at least share in the selling of the product in co-promotion, and
we got that worldwide, but we did not have ajoint venture. That turned out to be a
disadvantage, but eventually the program was dissolved after they did discover avery fine
molecule. They decided it wasn’t good enough to pursue, so they gave it back to us, and we've
since pursued it and we' ve made arelationship with Eli Lilly to go ahead. Now, you say, why
did you make the relationship with Eli Lilly? Well, we wouldn’t have if it hadn’t been for
Viagra Wewere in thefield of erectile dysfunction when Pfizer came along with an
enormously successful drug and we realized that we' re going to be up against a frontrunner
that’s out there ahead of us, so we needed all the marketing power we could possibly have.
Otherwise, | would have been happy to do what Amgen did: our own marketing. But we had
plenty of time. Nobody else could get erythropoietin. It was a unique franchise. Whereasin
the erectile dysfunction area, somebody’ s aready got a better franchise than we're going to have
for quiteawhile. So we thought we needed a marketing partner.

In the case of Glaxo in thefirst instance, even though we couldn’t get ajoint venture, we
did get the co-promotion that we felt we absolutely had to have with the chemistry. We had all
these targets. What we needed were small molecules that inhibited those enzymes very
selectively. They had the chemistry. We didn't haveit. We would have had to start hiring
people. It would have taken us five yearsto get it. If we'd have been absolutely efficient,
hiring as fast as we could hire, the best people we could hire, and put them together in the best
possible cohesive group, it would have taken us at |east five years to do what Glaxo did in two.
WEell, that would have been aterrible blunder to say, “Let’sdo it ourselves.” But the
consequence was that they had control of our destiny and we worried about it alot. They put
the product into the clinic without telling us. They took the product out of the clinic without
telling us. You feel pretty much abused when you're a small company and you' re getting this
kind of information. Oh, you know, everything's after the fact. When they took it out of the
clinic, we said, “Well, let’ s try and do something about that. Why don’t we take alook and see
what it lookslike? If it’s good enough, maybe we'll take it off your hands.” That’'s what we
ended up doing and it was good. We thought they had over reacted to some animal data. The
same thing happened to the FDA when we tried to enter the FDA with that product, they over
reacted to the animal data and said, “Y ou can’t go into the clinic.” Wefinally showed the FDA
that the animal data was misleading and did not reflect any risk with the product. So the product
got into the clinic. We were lucky to get it back because it was a miscalculation by Glaxo that it
wasn’t worth much.

But the key point was, we needed their chemistry. We couldn’t have run the program
without it. That'sthe basis for doing partnership. We've done alot of them. Between Amgen
and ICOS, now, we' ve probably a dozen, maybe afew more. They’re al done on an individual
basis. We did one with Suntory where they got Japanese rights to one of our molecules. It
paralleled very closely with one that Amgen with Kirin [Brewery Company] on erythropoietin.
We kept the rights to the U.S. market for erythropoietin, and yet got alot of funding from Kirin,
so we had the best of al worlds. We had the downstream values that we wanted, but we got a
lot of funding out of the partner. That’swhat ICOS is doing with Suntory. They put thirty
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million dollars into the joint venture and they retained the Japanese rights, but ICOS retained the
U.S. rights.

So there are lots of ways of doing a partnership and it’s a pretty important part of the
business, but it’s not quite as important as many people believe. They think it’s the essential
thing. Make partners early; make partners often. You can’t miss. I've listened to that lecture,
and | sort of say, “WEell, | hope you never live to regret what you just told me, but I’m not going
todoit.”

BROCK: Let's see, what do you think, Leo? Do you have any thoughts about where we should
go next? | know you and Leo talked about EPO yesterday.

SLATER: Do you want to move to some of the last of the Amgen questions on here? You
covered alot of it. Y ou wanted to ask about Neupogen?

BROCK: Yes. Beingthe second biggest of Amgen's businesses, as you said. Then | think that
we can move on to some other questions. So, like | was saying, | know you and Leo talked a bit
about the story of EPO yesterday. | waswondering if there were big similarities or differences
that stand out in your mind about the story leading to the development of Neupogen?

RATHMANN: That'savery good question. What you keep looking for is some
generalizations; then you find out there doesn’t seem to be any. Epogen wasin our origina
outline of what Amgen would do—to this degree. We're going to work with Gene Goldwasser
to get some of this material. He' d reported he could purify EPO from a urinary source from
patients that have aplastic anemia. He had some small amounts of material that he purified.
He' d make them available to us and be our consultant. We' d take those materialsto Lee Hood's
lab; he would sequence them. From the sequence, we might be able to deduce enough of the
peptide sequence that we could take a shot at finding a gene, and then we' d find the gene. That
was all in our original plan of twelve projects that would be starting Amgen.

We took a big setback within the first few months because finding a gene in those days
usually meant finding some tissue that produced a message, and then from the message you
made CDNA. So it was the accepted way of cloning, which was not suitable for EPO as no one
had tissue producing the EPO message. So we were suddenly aware that one of our nice
programs did not have a clear track to run on. But the thing that was going to distinguish it from
G-CSF was there was atop-down decision. We would work on EPO. We would do it by this
approach from this scientist, and that approach from that laboratory. That was determined by
the Scientific Advisory Board before the company ever had a single person on the staff. As
soon as we got the first person, we said, “Get some EPO and do some sequencing.” So that was
an interesting way to do it.

80



In contrast, G-CSF was discovered by the scientist that had done chicken growth
hormone and had looked around and found another molecule that he was interested in, bottom-
up, al theway, hesaid, “I'minterested in IL-2.” 1’d been interested in IL-2, which was called
T-cell growth factor at the time, because I’ d been reading and seeing things. So | also was
interested in T-cell growth factor, and so kind of endorsed the idea that we should possibly try
to make T-cell growth factor. Immunex wastryingto doit. They called it IL-2 by that time.
Other people were trying to do it, so we thought we'd try to do it and we missed. The other
teams both got it before we did. So our scientist was good, but he couldn’t reversetime. He
camein with thisone kind of late, and they had the molecule.

So they had IL-2, but he made some anyway, because as soon as it was published, we
didn’'t have to find the gene anymore. We could copy what they told us, and we made the gene
and made IL-2. Sure enough, we found out that alot of people were having some difficulty.
We had heard that there was difficulty in purification, but we had a super team—two scientists,
actually—who were very good and they made pure IL-2. This same team that did chicken
growth hormone heard from some friends of theirs at Sloan Kettering that if they could only get
their hands on IL-2, they had alot of need for it. Well, what was going to be the need for IL-2?
Aswe look back, it was avery inappropriate need. But it wasto treat AIDS [Acquired Immune
Deficiency Syndrome] patients, which by that time was recognized to be immunodeficiency.
IL-2 would both bolster the immune system and that would be great; it would make more T-
cells. The T-cellswould fight the disease. It just so happens that T-cells harbor the disease, and
the odds of being able to solve that problem with a T-cell growth factor isliketrying to solve
malariawith EPO. The malaria parasite infects your red cells so how are we going to beat that?
WEe' Il just give you more red cells! But you could also replace the onesthat are lost, but it's
kind of alosing way to go about doing it, and that became rather clear pretty soon.

Well, anyway, they wanted some IL-2 and our scientist Larry Souza and Tom Boone
said, “Well, I've got some IL-2 for you,” and so they sent it off to Sloan Kettering. They said,
“You guys realy know how to make proteins. That’sthe purest stuff we've ever seen! We've
got other people. Talk to them. Y ou know, you guys are the kind of people we'd like to work
with.” | didn’t consider it all that important a program at that moment. But then as soon as
they came back to us and said, “We've got a cell line that produces something we call
pluripoietin.” They had our attention. Our scientists stated, “We'll do a collaboration.” They
accepted that that was afair thing to do. Y ou do a collaboration in which you share information
and they send us some stuff. We send them the information, and eventually we'll figure out
what kind of a contract we're going to have. Thiswould be interesting to do. We regretted part
of it later on, but that’s what we did.

But again, the key point hereis: thisisredly the scientist that’ s the innovator, not the
scientific Board or the executive. Now they’ re working together, and sure enough, our team, as
you might expect, was good enough at purifying that they could purify better stuff out of it than
anybody had ever expected. From the good stuff they figured out the gene, they cloned the
gene, they started producing it in cells, and much to their surprise, it was not pluripoietin at all.
It did not affect the beginning of the stem cell hierarchy that | showed you today. It went way
down toward the other end and produced neutrophils, and it was basically granulocyte-colony
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stimulating factor. So when they discovered that that’s what this molecule did, there was first of
all huge disappointment, and then euphoria. The disappointment was, “We had one that we
thought would make all the molecules that we'd ever want to make, all the cell types that we
ever wanted to make. Here we made only one cell type. But on the other hand, it’s not so bad
becauseit’ s the cell type that disappears the fastest in chemotherapy and the one you' d really
like to restore for many diseases. Y ou might also have fewer side effects from playing around
with this stuff, and so this sounds like a great little molecule.” So we put it into high gear and
fully recognized—thisis now a company-wide program—>but until a certain point it was literally
one or two people from our company on an almost independent basis, keeping us informed but
not necessarily being guided by anybody at the top.

So that’ s very different. In one part, it was the same—it was very, very hard work on the
part of a couple of people working very hard to get the gene and do it right, and that part was
common. But the very source of it was much more grassroots in the case of G-CSF.

All right, what did it do? Well, it produced neutrophils; and did it produce neutrophils!
It would take a normal person and double his neutrophil count in eight hours. That’ s the first
clinical study that was done. We said, “This has got to work!” Of course, it did. Much like
EPO, however, it was not obvious how you'd get approva. People don’'t know this, and it’s
probably asideline, but it’s interesting to hear. With EPO, what we could do was we could
change your red blood cell count within one month to a number that would put you right in the
normal range, where you might have had three years in which you weren't in the normal range.
So there was no question it was working. Could you get approval for that? No. The FDA said,
“We will not approve that product for that reason alone.” “Areyoutelling usthat it's desirable
to have avery low red blood cell count and we' re messing somebody up by getting their red
blood cells up?’ [laughter] “No. No, we'rejust telling you that’s not enough of an
improvement.” “We've got people that have hematocrits of 20 and they’ re going to 40, and
there are no side effects, and 98 percent of the people are responding, and this is not approvable
on that basisalone?” “No, it'snot. Thisisonly abiochemical constant. Y ou're affecting
hematocrit level. You're not affecting physical status. You're not affecting his quality of life.
So why don’t you do a quality-of-life study?’ My scientist said, “Well, that’s pretty easy. Why
don’t we do a quality-of-life study?’ | must say | did intervene at that point because | happened
to look up quality-of-life studies on patients on dialysis. | found out quite remarkably that a
quality-of-life study had been done on dialysis patients, and found out that the quality of life of
dialysis patients was i ndistinguishable from normal patients. You tell me how that happened,
because they had a miserable existence. But if you picked the right parameters and you say,
“Quality of life—can you breathe? Is your pulse okay? Can you stand up?’ Then of course
there’sa spread of patients in the dialysis population—they’ re up and down. Some are very,
very weak, and some are not that weak. It depends upon the hematocrit, as a matter of fact,
more than their uremia.

So | said, “I don’t want to do a quality-of-life study that could backfire on us. We could
find out that the patients that aren’t on EPO are doing just fine, and we can’t do it from here. So
| don’t want to do that.” So we went back and visited with the FDA over and over again, and
they said, “Well, you just have to show patient benefit.” We said we could go for eliminating
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transfusions, but that was dangerous, because we' d only be able to treat the people that were on
transfusions, and that would limit our market, so we didn’t like that very much. So we worked
with them and said, “How about the phrase: ‘reduce the need for transfusions.”” So even a
patient that was not having transfusions might have a reduced need now that he had the drug.
They said they’d go for that. So then we found an interesting cycle that they never objected to
and that was. how does a physician decide to make atransfusion for adiaysis patient? He does
it based on hematocrit.

[END OF TAPE, SIDE 7]

RATHMANN: So with G-CSF we were prepared for resistance by the FDA. We said, “Well,
what we can do is take a patient and we can double his white cell count in eight hours, if he's
normal.” “Well, the normal doesn’t get any benefit, so that’s no basis for approva.” “So who's
the guy that needsit?’ “Well, he’'sthe guy that’s deficient in neutrophils.” “Well, what does it
do for him?’ “Well, if you take alook at his chemotherapy cycle, and if you give him G-CSF at
the very beginning of the cycle, he will not dip down aslow in white-cell count. He will till
dip down, but he won't dip down as low for aslong, and you’ ve obviously given him a huge
patient benefit.” The FDA countered, “Hiswhite cell count—that’s a biochemical constant and
does not constitute a patient benefit.” “Okay, well, what could be a patient benefit?” We
worked with the FDA about that one. They said, “Well, if he doesn’t get infections.” “Oh, |
see. Soif we can show that we' ve both treated and untreated (Placebo) patients and they were
comparabl e popul ations, and the placebo group got more infections.” So we defined these
infections as febrile neutropenia. So you would get a fever from any source, but it usually was
because of an infection, but we would count the number of febrile neutropenia patients that were
on the drug and those that were not on the drug, and we' d compare.

Thefirst study, which often happens, was surprisingly perfect. In other words, we had
something like thirty patients receiving placebo, many had afever, and we had thirty that were
on the drug and none of them got afever or neutropenia. We said, “Thisistoo good to be true.”
It turned out that later studies were not quite that clean. The ratios would ordinarily be two-to-
one, but they wouldn’t be infinite, that was one of those funny things that happen. It'sagood
thing when it happens early sometimes because it gives you tremendous momentum. It’sabad
thing because you might be misled. But it adways tracked that we reduced febrile neutropenia
by avery significant percent, and the product was approved for that.

But it’s funny because people don’t always reali ze the extra complications that are
involved herein doing the job and getting it through. But the stories, in some sense, were
paralels, and it’s like that you had to do an extrafew stepsto get through the FDA. They were
both very fast. One was three and a half years, and one was four and a half yearsin the FDA,
whichistruly fast. It'sasfast aspractically any AIDS drug has ever been. They were
extremely important products. Assoon as they hit the market they picked up salesright away.
We sold fifty million dollars worth of G-CSF the first week! But we're different from our
predecessor, Genentech, in the sense that what we did was, start warning people monthsin
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advance because Genentech took aterrible hit when they put TPA on the market, and it wasn’t
an instant billion-dollar product. So what had happened was, we knew the history, studied it,
and understood it very well. They had promised a billion-dollar business. They put the product
on the market. They had pipelinefilling the first week or so, which computed out to be a
billion-dollar business, and their stock went soaring up, and then it started to go down and it just
kept going down. They lost about two-thirds of their market value after launching a successful
product, because the expectations had driven the price up much too high.

So we avoided al that. | warned people that | didn’t want them specul ating about the
company, “We will keep you informed, but we don’t want you thinking that we' re hiding
something; that we' ve got this product already approved, and it’s already doing this or already
doing that. So just wait until you hear the announcements and don’t jump the gun too much.
We're probably going to report—if things go well—that we're on the market. We'll even report
our sales, but be careful because those could be misleading. We could be pipelinefilling.” So
we reported our fifty million dollarsin the first week and it didn’t blip our stock because we
said, “ Y ou have to understand, thisis pipeline filling, and no one would know. Isthat fifty
million going to last those cancer centers until the end of the year? Isit going to last them a
month?” Well, it lasted about a month. Then we had to start renewing that, and it turned out
that would have corresponded to a six-hundred-million-dollar business. It wasn't that big, but it
was a big business. It was about two hundred seventy to three hundred million thefirst year,
and it kept growing to a billion and so on.

But Amgen never underwent this surge, because we spent alot of time convincing
people they shouldn’t | et their euphoriatake over and specul ate about the company. Even with
the fifty million in sales. “We're going to tell you we' ve had some pipeline filling sales.”
“Well, how much werethey?’ “Well, they were fifty million dollars in the first week, but we're
filling the pipeline. We don’'t know how long it's going to last.” So that didn’t drive the stock
up, and it was a steady gain for quite awhile. Amgen stock doubled every year for about five
years, or something like that, which is thirty-two fold. That’'s avery nice uptake over afive-
year period. So it was much steadier and better than some of the things that happened before.
But we also benefited from the disappointment with TPA. So people were ready to be cautious.
I mean, if TPA had gone through the roof, we couldn’t have held it back. We'd have been the
basis of speculation. So theirs goes through the roof and we come second and we're a
disappointment. We wouldn’t have been able to deal with that. But because of their
disappointment, we could work off of that.

So the two products had a lot in common and there were certain clear differencesin how
they were discovered, and how they affected the marketplace, and how they were approved.
But there were alot of parallels, too, and they were remarkably good. What would be my
prediction? It would be that within two years, Amgen would have another product, and it would
be based on making platelets or something in the hematopoietic family, but they also had a
capability to do ailmost anything. It could be acancer product. It could be any kind of a
product. | figured we're just going to see enormous numbers of products very soon. | didn’t
make projections to blow our stock price up, but if anybody asked me about the outlook for the
biotech industry, | would have been more optimistic in those days than | am today because | just
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thought you can hardly miss. Well, there are waysto miss. But | think that the promise of
today is still wonderful because the science has moved along a great deal, and there are plenty
of opportunities. But you have an incredible psychological dimension in this business that, for
reasons you can hardly understand, people get colder than ice, and then for reasons you can
barely put together, they’ Il go higher than akite. There are certain common denominators to the
euphoria and the pain. Euphoria comes when there’ s areported very good scientific or medical
result, and the pain comes when there’ s something negative like pricing or product failures. But
there’ s till alot of factorsthat you can hardly quantify that are very, very powerful affecters of
our stock price and the attitude of the investment world, possibly the whole world, with respect
to how good biotech is. So when Business Week says, “Biotechnology: Why it hasn't paid off,”
that’sreally an indictment. Y ou've got all these people betting their lives with your company,
and they’re al committed to making biotech pay off, and the pronouncement is there: “Biotech:
Why it hasn’t paid off.”

There are two images from that issue of Business Week. One pictures an anayst saying,
“It hasn’t lived up to expectations, so it just doesn’t look very promising.” The other oneisan
analyst and investor, saying, “The only solution would be if about 70 percent of these
companies went out of business.” That was the recommendation from one of the expertsin
analyzing biotechnology companies. All we needed to do to solve our problemsis have 70
percent of the companies go out of business. That certainly would solve the problem for 70
percent of them, | guess. But those kinds of levels of pain arereally quite remarkable. You feel
like you' ve lost compl ete control of your destiny and the destiny of several hundred that are
betting on the company and you’ re thinking, “How are we going to salvage this thing?’

But then you go into the lab and have somebody tell you what they’ ve just done this
week, and it’s very exciting and very positive, and they’ ve learned something they never would
have dreamed of, and they’ ve got away of sensitizing cancer cellsto radiation, and you're
blowing them out of the water at levels of radiation that no one would ever imagine. And you
say, “We can sure make something out of that!” “Well, it’s cancer. We're not really in cancer.”
“Well, we don’t care. If it’sbased on something that we' ve discovered aready, we'll push it as
hard aswe can.” Or you find out that you' re seeing some real progress in cutting down
pancreatitis or some other disease state that you' re beginning to realize is very serious and very,
very difficult to deal with. And you get all charged up again.

Now, these things all go up and down. The next piece of information can be the other
way around. But it keeps things going and it keeps everybody in the organization going that
you have these areas of progress to offset some of these doldrums you get into just because of
psychological reasons that we don’t understand very well.

BROCK: Actually, that issue of these psychological and other sort of nebulous factors with
these crazy cyclesis anice segue into what | wanted to talk about next, which was about the
importance of venture capital to the biotech industry to a sort of tolerance of financial risk
amongst American investors. So let me start asking you about it thisway. Do you think there's
adifference between the tolerance of risk of venture capitaists, than maybe Wall Street as
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represented by the analysts who make these prognostications, et cetera? Maybe that’s not avery
well-formed question.

RATHMANN: Yes, | think the venture capitalists understand the high-risk equation. But their
tolerance is very limited and proscribed. In other words, when we set up Amgen, we wanted to
raise fifteen million dollars, and the question is: what would the venture capitalist expect asa
payoff? He expected atenfold return in five to seven years. He knew he wouldn’t get it from
every investment, but he wanted you to put forth a plan as to whether you get atenfold return in
fiveto seven years. Then he could measure your plan against other plans and he' Il support the
ones that have the highest probability of giving that return. It turns out if you sustain atenfold
return over afive- to seven-fold period, he only has to have one winner out of every three that
he finances. If you can sustain that same rate of growth, which is 42 percent compounded every
year for ten years, he only hasto have one winner out of ten.

So he' s not exactly risk tolerant because he recognizes that nine out of ten of these are
going to fail if he has one success. He' snot very tolerant if you don’t give him apromise of a
tenfold return. He'll turn you down. So he’swell aware of your risk, but if you can’t offer him
the reward, he won'’t have any part of it. So he's got this ability to manage a high-risk situation
aslong as you can promise him a high return.

Therisk and return relationship for Wall Street isn’t that equation. They’re not trying to
go to a customer and say, “How would you like to risk your capital but maybe quadrupleit? Or
tenfold?” The average investor doesn’t want to be confronted with that purchase decision
because he' s going to say, “I don’t want to take achanceon losing it al. | want preservation of
capital.” Wall Street has got to deal with investors that want preservation of capital, and
therefore they usually can’'t operate on that end of the risk equation. So they pass up the big
rewards in many cases because they say, “I’m not going to take that kind of risk.”

So I'd say that, yes, venture capitalists are comfortable with risk, but they’ re just as
demanding as Wall Street. They demand the return commensurate with the risk. Now, did
venture capitalists play acritical role in the development of the biotech industry? Absolutely!
It'snot even close. The best way to seethat isto take alook at a map of the United States and
ask yourself where the academic centersare. There they are all over the country. They’'rein the
Midwest, they’ re on the East Coast, and they’re on the West Coast. Then ask yourself where
the biotech companies are. They are al at academic centers, but they’ re not in the Midwest.
The prevalence of biotech companiesis on the West Coast and the East Coast. So you say,
“Wait aminute! The secret for abiotech company isto be near an academic center. Why aren’t
they in the Midwest where there are great academic centersin Wisconsin and Chicago and so
on? What's gonewrong here?” Well, | presented stories to the venture capitalist community in
the Midwest. The venture capitalist community in the Midwest makes a banker in California
look like arisk taker. It'sjust absolutely ridiculous. They’ll have a crowd there and they’ll be
talking to all these so-called aspiring entrepreneurs, and they’ll give them the story asto how
they can become an entrepreneur. “You know how you become an entrepreneur? Y ou put
together your business plan. Now be sure you have a good analysis of the costs of the product
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and what it’s market projections are, year by year into the coming years, and when you’ ve got
that business plan with al your costslaid out and all the “ifs, ands, and buts,” then go get
somebody who' s running a company, or the head of your school, or somebody else, to help you
submit that plan to us, because we don’t have time for just any old plan from anybody.”

That’s the Midwestern mentality. At least that’s what it was about 1985. What's the
mentality in California? The venture capitalist goes into the university and saysto the
professors, “| just read your paper. That'sagreat paper. Would you like to be amillionaire?’
[laughter] Now, that’s different from saying, “Put your plan together, have your costs worked
out, and I'll get you acompany.” In the Midwest discussion, we asked, “How many of you
would like to be an entrepreneur? Well, here’show to do it.” And then they tell him that. Boy,
they're al turned off. They’ll never get anywhere. And they didn’t. There weren't any biotech
companies to speak of, even today, of note, that are in the Midwest. Yet, Wisconsin has a
fabulous molecular biology department, and the University of Chicago, Illinois, and
Northwestern—they’'re all great. They’ve got great science. It’'s absolutely essential to be near
a science center, no question about that. Y ou don't start a biotech company down in the middie
of Kansas or somewhere. You don't doit. You just have to have those big academic centers.

So, venture capitalists are the difference here. You've got the fuel with the talented
science, but you’ ve got to have the ignition from the venture capitalist. But they are not in the
game that involves Wall Street. Now, they play their shots very carefully. At the time when we
started, the venture capitalists focused on start-ups, and the start-up absolutely had to have a
venture capitalist. There wasn't anybody else—no banker is going to finance them. So the
venture capitalist was essential. But as time has evolved, alot of them have become much more
conservative. Not to the point of being like atypical Wall-Street banker, but alot of them will
put their money into asmall, publicly held company before they’ Il put it into a start-up. They’ll
just look at the publicly held company and say, “Gee, you know, he went out on the market as a
publicly held company at eight dollars a share and now he's one dollar ashare. He's got to bea
better bargain than this guy over here that can’t possibly launch an initial public offering. First
of al, when he's public, I've got an exit strategy. With this start-up, | have the possibility that
he' s never going to go public, and I’'m never going to get out. So I’ ve learned my lesson from
guyslikeyou. I’'m going to steer clear. I'm going with bigger outfits. I’ll buy public stock, and
I'll start looking at public companies alot more than | ever have before.” And that’strue. So
you have afunny situation. Y ou have the really young start-ups that were never able to move
into Wall Street right away. Now, they’re finding out they can’t even move to venture
capitalists, and then they find out something even worse, and that is that if they struggle along
with angel financing and other sources of money, that they still can’'t get into the public market,
and practicaly like they’ re never going to get venture money one way or the other because they
can’t enter the public market because the public market is saying, “We' re waiting for companies
that are further aong than you are. We don't like this very primitive stage. Y ou'retoo
primitive. If you don’t get enough money, you'll never stop being primitive because you don’t
have enough money to really blow it out of there and get advanced clinical data or something
else that you' re going to apparently need to meet the requirements for going public.”
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Particularly in those periodsin the last few years—and we're certainly in one right now
where there' s just not a great deal of unusual enthusiasm coming out of nowhere—thereisn’'t
the ability to finance a small company, yet there s still financings of companies that are fairly
prosperous. Of course, ICOS has had a specia situation. If we could get Bill [Gates] to invest,
we can finance any time in the world. But even companiesthat are not in our shape, are able to
finance much better than the very small companies. Asamatter of fact, a number of people
looking at this have said, “1f you have a market capitd of half abillion, you'rerealy in trouble,
because alot of these institutions are not willing to come in and buy your stock because you
haven’t got a broad enough market base.” Of course we did avery funny thing at ICOS. We
went to the public market in the form of individual investors, so we didn’t try to get institutions.
We were a one year-old company and we had twenty-five thousand investors, and Amgen had
about the same. So we were already very well spread over the retail market, and very poorly
represented in the institutional market. Everybody was very sad about that, except it turns out to
be that we did it at avery good time because the retail market was relatively stable, and the
institutional market was looking for bargains. So when they suddenly think they can buy your
stock as cheap asit’s getting to be, they’ Il dump his stock to buy your stock, and all of a sudden,
they al leave him because alot of them are momentum players, and they like to buy when the
stock’sgoing up. That’sagreat thing. So you get thislovely surge when they all comein, and
you go from 15 percent ownership to 40 percent ownership, and then one of them is out, and
your stock startsto go down. They say, “Gee, | bought the stock because it was going up. |
didn’'t buy it because it was going down!” Whoa! Exit, exit, exit! Y ou go down to your 15
percent again, and in the process you take one terrible ride.

So the financing in biotech is still very difficult. The venture capitalists have absolutely
had apivotal role. The academic institutions, by the way, as| said, had absolutely a pivotal
role. Wall Street, in the form of public market, has a pivotal role aswell because if you're
going to sustain a healthy balance of the venture capitaistsinvesting in early-stage companies,
they will not do it if there’s no public market for these stocks. Soit’sjust asimportant asit’s
ever been that you be able to hit the public market in atimely way, and have, hopefully, solid
progressin the public market. So what happened for awhile was, you could still get into the
public market, but you squeezed so hard that within two or three months after you hit the public
market, your stock was down. Companies like Hyseg—they would come out at ten, go up to
twenty, and they’re down to three, you know. Well, that’s amost as bad as people not able to
get there. After awhilethey say, “I’'m not going to take another risk on going into the public
market with thiskind of stuff because | seethat it doesn’t last. 1, the broker, am going to be
selling this stock to my favorite customers, and they’ re going to be unhappy with me if three
months after I’ ve sold them a nice big PO that they’ re in love with, it has got one third the price
of itsoffering.” So that makes it harder and harder to get public, it makes it even less attractive
for the venture capitalist then to go into the private realm, where they have a wonderful mission,
but where they aren’t crazy. They don’'t have to give their money away.

But venture capitalist—the main message I’ d want to be sure anybody getsisthat |
believethat it'sacritica part of the success of this country in alot of ways. The venture
capital, risk-capital system iswhat makes this company different and alot better than any other
country in the world, and the fact that people get rich and all the rest of this has distressed
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people quite alot. How much wealth do you want some guy working for Microsoft to have?
Do you redlly want to have billionaires at Microsoft in Segttle? Asfar as|’m concerned, yes,
you do. If that guy’sworking the way | know they’re working, which is mighty hard and
mighty fast, and trying to do great things and very sensitive to what the world’ s looking for, as
far as I’m concerned, that whole equation is avery good one. Asfar as|’m concerned aso, I'm
terribly biased—the technology—and thisiswhy | like Chemica Heritage—science and
technology iswhat’s made our civilization, even more clearly in the past few years, amore
prosperous civilization than ever before. If people think it’s because we' ve got [ President
William Jefferson] Clinton in there, or because of something else iswhy we' re prosperous, |
feel that that’sjust terribly misleading. The reason we're prosperous is we' ve allowed a system
to continue to work that features high tech, high risk, and dynamic businesses that are rewarded
if they are risk-takers that produce really good stuff. A lot of wealth has been created, and this
has made alot of things possible, including reducing our present national debt and al the rest of
it. Thisisall addressable by this power, and the power isso clear. | mean, these kinds of
companies cannot form in Japan. They barely survive in Germany. In Japan they can’t survive
because the big companies dominate everything in kind of coalition with the government. |
know that’s an oversimplification. But in Germany they can’'t survive in our business because
they’ ve got these very strong environmental groups that are just impacting their capability to do
these things. So suddenly, the U.S. isall by itself in the world markets for biotechnology
products. | think you’'ve got to give credit where credit is due, and some of it is alaissez-faire
time in our government’ s actions with businesses, although they’ re not quite so laissez-faire
with Microsoft as I'd like to see. But mostly, we haven't had escalating tax structures, which is
what kills asmall effort.

WEe've aso had the benefit of literally, letting technology move as fast asit can possibly
move, and it’s been good, and the venture capital system has been effective. The academic
thing, | worry about it, that the university pleads with us by telling us that they’ re not getting as
much out of the legislature; can we help them? And we testify, and we write |etters, and we say,
“Why are you letting some of these tax-control measures cut back on your support of the
university?” That's aterriblething. You should realize that when you adversely affect the
university, you' re affecting the economics of this whole community. Y ou're certainly affecting
the ability to make companies like ICOS, because we wouldn't be there without the seeds from
the university. Absolutely not possible.

BROCK: | wasinterested to hear you talking earlier today, because | have these questions
about venture capita that you of course mentioned. Another question that | had written down
that you also talked about was intellectua property law and the patent system. So | was glad to
seethat it’s sort of on theright track. But | was wondering if you could talk alittle bit more
about the importance of that change to being able to patent living organisms for just the growth
of the biotech industry in genera ?

RATHMANN: Thiswas caught right away by Bob Swanson as a key point for getting to go
public, and why would that be? Because the power of biotechnology wasto be able to duplicate
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ahuman protein in another organism. Think about it. If | duplicated a human protein in another
organism, what do | patent? Can | patent the protein? Initially, you'd have to admit that it
would be very unlikely | could patent the protein because I’ m duplicating a human protein. |
didn't invent it. Natureinvented it. So, there' s going to be achallenge there. It turns out

there’ swaysto do it. But there's going to be a chalenge in getting conventional patents for the
field of biotechnology. A conventional patent—if | invent a new chemical is—I get a patent on
the chemical. | make thisbiochemical and | can’'t get a patent because nature did it first. Asl
say, there'saloopholethat | can get through, but it’s clear that it was an enormous breakthrough
to recognize the possibility and the reality that what I’ m doing is something that is unique. I've
created an organism, it’s man-made, it’s aliving thing, but it does something that no organism
has ever previously done. If | give business aright to that which it has created, it’ s not taking
anything away from anybody. Now, Jeremy Rifkin and other critics of biotechnology will say,
“1t won't be long before companies will own every part of us. They’ll own our genes, they’l
own our proteins, and they’ll own us. It’sterrible appropriation by business of what realy
belongs to us as human beings.” It’'savery appealing story and it surely can scare people.

But the fact isthat erythropoietin, as| mentioned, was named back in 1907. No patient
had ever benefited from erythropoietin until we put the drug into patientsin January of 1986.
So you had eighty years that it was known by nature, but it wasn’'t doing anything for patients.
The only time it was doing something for patientsis after someone could make it by
recombinant DNA. Wasit aninvention? Well, Biogen couldn’t do it, and tried. Genetics
Institute couldn’'t do it, Genentech couldn’t do it, and Integrated Genetics couldn’t do it and
Suntory and all. That’s an invention when everybody tries and they fail and you doit. That's
an invention. So how are we going to protect thisinvention? Well, it turned out the Supreme
Court decision, in June of 1980, was a perfect decision.

We had cells that produced erythropoietin. We claimed cells that produced
erythropoietin. We can claim them very broadly because no one had ever had any kind of a cell
that they could tailor to produce high levels of erythropoietin. So that was a very natural thing
for us. It was natural for Genentech when they had cells that would produce human growth
hormone, and natural when they had cells that could produce tissue plasminogen activator—you
claim the cells.

Now, you also have a chance in trying to claim the protein, and the basis for that is: you
have made the protein pure for the first time. Nature did not provide this protein to you in a
pure form. It was therefore unsuitable for therapeutic use the way nature provided it. So you
didn’'t invent the protein, but you invented pure protein. So you claim pure protein. Y ou can
get that, but not always. It depends on what’s been known. If somebody had isolated some pure
protein from natural sources, as Gene Goldwasser had done, that puts a crimp into that plan
because he made tiny, infinitesimal quantities that are unsuitable for human testing, but he made
it. Soitwasdone. You can't say I'veinvented it for the first time. Quantity is not an argument
for invention. You either claim quantitiesif you want, but you can’t claim the material itself.
Y ou have to claim something else. It’s pretty tricky to try to get around when nature has already
invented it and then somebody has made it pure.
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Now, it just happens that the stuff that was made by Gene Goldwasser had been
processed by the body and it was therefore no longer fully active biologically. So what Amgen
was finally, eventually, able to claim was afully active protein, more active than anything Gene
Goldwasser had, and somewhat different in structure from what Gene Goldwasser had. So they
were ableto get a product claim. But without it, you could beright out in the cold. You have
this patent that you' ve done wonderful things, and someone copiesit, and in fact, that’s what
happened to us in Japan. They decided that they could copy our way of making these proteins,
and because our patent was slow to issue in Japan, they went ahead and did it. Then of course,
they finally did issue a patent in Japan after carefully looking at what the Japanese companies
were doing, and the Japanese companies had decided by that time that you could make EPO
from CDNA clones rather than genomic clones, and so they gerrymandered the patent that we
were awarded to suggest that it was limited to the genomic clones only. So that the Japanese
could continue to make the stuff with the CDNA, which was absolutely anticipated in our
application. There’ s no doubt about it. The other thing is, they didn’t issue the claims on the
gene until the companies had put their genes into organisms, so they were not infringing our
purified gene claims.

That’s another way to do it. Y ou claim the purified gene, because nature never provided
the purified gene to anybody. So that’s aclear winner. But it’s only good up until the time that
they’ ve put the purified genes into something, and once they’ ve done that, then they’ re outside
the scope of that claim. So the patent system is very important. It'simportant that the U.S.
system was as enlightened asit was. | had just started to think about recombinant DNA in 1980,
but | sure wasn't aware of the enormous significance of that decision. Enormous for the United
States biotech industry and for the world. 1t certainly was clear that they made the right call, in
my opinion. There’s awholeindustry, there's a huge amount of value that’ s been created, and
the possibility of putting five hundred million dollars into a product and people can sit back and
wait until you've doneit, and then say, “Y ou haven't got anything to protect. I’ll just movein
like Searle did on the Aspartame and I'll start making the stuff. | don’t have to make everything
you guys have made, because some have failled in the clinic. So | can sit there and just make the
winnersif there’ s no patent protection. |I’'m going to be the best company around.” So | think
the intellectual property protection is awonderful thing, and yet we had ajudge who was
looking at our case at one time and said, “I’m going to make sure | do the thing that’sin the
public interest. I’m going to have as many suppliers of erythropoietin as| can possibly have.”
So he'sredlly, literaly, saying the patent system is aterrible system because it limits us to one
supplier. Once you've made the discovery, it lookslike it’sin the public interest to force the
person who made the discovery to license it to everybody else, because it looks like, well, now
it's made; the best thing for the public would be to make it cheap for everybody by having
everybody produceit.

But the part of that equation that’s faulty, and | feel very strongly, though it’s hard to sell
some people, isthat without the inducement that I’ m going to have control of this business, |
will not make the five hundred million-dollar investment to produce that product. We'll wait
for othersto do it, and it won't be done, because | think they have to have some protection.
Otherwise, it’ s foolish to spend the money in that way. Now, you can do the next thing, and that
is you can have the government step in and say, “Thisis so important. We'll spend the money
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to make sure we make erythropoietin.” Now, you have the government in every element of our
business that’ s important, because they’re going to do it so much better and because they have
the money that nobody else does, and the free-enterprise system has just failed. Well, the free
enterprise system is not a bad system, and betting on it has never bothered me. But there are
people that keep thinking there’ s an improvement available in some way in which the
government getsinvolved in avery deep way. |I’m opposed to it.

But anyway, | think that the story on the patent side has been a good one. They speeded
up the patent system. They got rid of the Patent Commissioner at the time when Senator Ron
Widen got into the act. He nailed him, and drove him out, and the new people are very, very
good. I’'ve met with them and they’ ve made a bunch of very good calls. So the only thing that
has happened is sometimesin the GATT [General Agreement on Tariffs & Trade], we have
been so imbued with worldwide vision and enthusiasm for worldwide coordination and
cooperation that | think we' ve just about sold out the U.S. once in awhile. The whole idea of
going over from the system that we had, which was clearly to our advantage, which was
seventeen years from the date of issue to twenty years from the date of filing, and falinginline
with the rest of the world in many things, was definitely not to the benefit of U.S. companies.
Wasit fair? Well, | think probably the new system is more fair in that sense, but there’s alot of
compensating things that we do not do in this country and that other countries do, that are very
punitive to trade and fair trade. | didn’t think that that one place in which we had a dlight
advantage was something that we had to give away without any benefit. That’s what we did.
Wejust gaveit away. We were just imbued with thisidea we have to do the right thing by the
world. I’'m sorry about that, because there were some intrinsic advantages for us. It was amost
necessary because you're still at the mercy of the other country when they decide not to issue
the patent. We should have lily-white behavior on everything, and yet treat every country with
free trade even when they’re being very unfair. Maybe “fair trade” would be al right. If
they’ re being unfair, then we become unfair. But trying to concentrate on free trade under all
circumstances when it’s not reciprocal is not very smart. We're avery powerful country, but
we're not so powerful that you can give away every advantage and still come out economically
ahead.

So | think the patent system is one that has to have constant vigilance. My own
preference is to be concerned primarily about the developed countries. | fedl it’s kind of strange
to concentrate on beating up on Thailand or India or somebody that’s a very undevel oped
country and saying, “They’ ve got to issue those pharmaceutical patents, because we want that
market, and we don’t want them to be able to even serve their own market with a
pharmaceutical that infringes our patents.” | guessthat’strue. We're entitled to the world
market if we've done the work. If we're apharmaceutical company, we're entitled to
monopolize Indiaand Thailand. But if you’ ve covered the United States, Europe, and Japan,
and they have enlightened patent systems—Japan’ s been improved but not enlightened—then at
least Thailand isn’'t going to be importing into the United States. They’re not going to be
importing into Japan and Europe, because you knock them out at the borders, and so they use a
nice development from the U.S. to help their own economies. | can't feel too bad about that.
That’s not the worst thing that ever happens, but | think it’ sterribly unfair when they start
cutting into the markets that are viable for us and where we should have the kind of patent
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protection that would make it exclusively our market. Then that’s unfortunate. Anyway, there's
alot that has been accomplished, and lobbying was a factor there, and Congressional oversight
was afactor in making it work right.

SLATER: Do you want to tell usalittle about your transition between Amgen and ICOS?

RATHMANN: What part are you interested in?

SLATER: Oh. Why? How? Y our feglings about it.

RATHMANN: Okay. What actually happened was, there was really no relationship between
what | did at Amgen in resigning as CEO and ICOS. I'd never heard of ICOS when | resigned
as CEO and retained the Chairmanship. That was simply a matter of feeling that it was
appropriate at my age, which was alot less then than it is now, that there were people there that
were capable of running the company. We were about to launch erythropoietin. | figured that
would be agreat thing if they got a running start by launching erythropoietin as the new
management team. | was worried that | was getting too old to really carry the burden of a
company that size and magnitude. | felt there were lots of good reasons like that, so that |
should face up to the fact that | should no longer stay as CEO. | presented it at the Board; the
Board said, well, they don't like that idea, but they said, “What do you proposeto do?’ | said,
“Well, | propose that Gordon [M.] Binder become CEO and Harry [F.] Hixson [Jr.] become
President.” 1COS was not even close to being around. It had never been thought of. There was
no such thing. Some people say why did | do this? It had nothing to do with ICOS. It was just
amatter of saying I’ d reached that stage where that probably was a good thing to do. | knew
that these two people were very eager to have that responsibility and | knew that it would be
great. They didn't like each other very much, unfortunately, and | worried about that, but |
knew they’ d work together, and | told them they had to work together, because I'm still around,
and I’'m a heavy stockholder, so they’d better figure out how to resolve their differences.
[laughter] And they did agreat job.

So they launched the product six months later, in the summer of 1989, as you saw. Late
that year, ICOS was formed by two venture capitalists and Bob Nowinski, and they approached
me right away and said, would | like to be Chairman of the Board? Well, | was still Chairman
of the Board of Amgen. It certainly was an acceptable ideato methat | be Chairman of the
Board of acouple of companies. | didn’t think the Chairman of the Board had to be afull-time
job, though I was a full-time Chairman when | was at Amgen. So | talked to Amgen about
being Chairman of the Board of ICOS, and | said, “It’skind of atempting Board. | thought it
would be alot of fun with Walter Wriston and Frank Cary and the rest of this. 1t'skind of a
nice interesting company, and | would like to do that. 1I’ll stay on as Chairman of Amgen as
long asit’s appropriate.” | thought I’d probably stay as Chairman of both companies, though |
was already toying with theideathat | might move to Seattle, and be Chairman of both
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companies from Seattle rather than from Thousand Oaks, because | really didn’'t have that big a
job in Thousand Oaks. The better they did, the CEO and the President we'd put in, thelessjob |
really would have. So | thought I'd still enjoy being Chairman.

So, they approached meto join ICOS as Chairman and | said, “Okay. | checked it out
with Amgen and they had no concerns.” So | joined and became the Chairman as of about the
first of February, 1990. The object of ICOS, then, was to raise some money and then start alab
and we aready had pre-recruited these sixty-five people, or werein the process of doing that. |
visited with the scientists and | got charmed all over again with the starting point. | have to say,
in may ways it was more interesting to me and | felt more vital as a member of a brand new
group getting started. They hung on every word | said. | wasworried. | thought | can’t help
them as much as they think I’m going to help them, but | knew | could play avery pivotal role
because I’ d been there, and you know, | can help them get to Mars. I've beento Mars. So that
ought to work. | was seeing some changes in Amgen, which were very difficult for meto get
excited about, namely, the new building was going to have more floors, more offices, be bigger,
and have more expenditure than ever before. | just kind of shied away. For me, when | go
through the buildings at Amgen, people ask me, they say, “How do you have the courage to take
the risk of starting a company from scratch?’ 1'd say, “1t takes alot less courage for me than
authorizing a building like this.” 'Y ou know, you can hardly seeto the end of the building.
Those are redlly hard decisions for me. But starting a company, that’s pretty easy! [laughter] |
really fedl that way. So, | haveto say my comfort level, as soon as | started dealing with the
scientists at ICOS was all over onthat side. That'sfun. They're just getting started. They need
help. | was redundant in many ways back in Amgen. But | really did intend to stay on both
Boards.

We then had afinancing and the financing was one of those rather stimulating
experiences because as we went around the country, the founders of 1COS had decided that
that’s why they wanted me, to help the financing. | didn’t realize that, but that was true. The
deal would be that we' d go the Paine Webber system that had been used by Amgen, and go to
their “sophisticated” investors: read “rich.” [laughter] Their rich investors would probably buy
the stock because they had a good association with me because the Amgen investment had paid
off so famously. And it worked exactly according to the scenario. These guys are smart guys,
you know—rprobably smarter than | was. So | just went along with this, [laughter] going up and
down the streets of the U.S. and talking about buying the stock of ICOS, and it went like hot
cakes. So we thought we' d raise twenty-five million, which was an awful lot. It was more than
Amgen had raised. Instead, we raised thirty-three million. Bill Gates camein for five, so we
raised twenty-eight on the regular market, and five from Bill. It was a smashing success.

I knew that there was a key role being played, because I’ d get to these meetings and
people would come up to me and say, “Oh, my whole family isindebted to you.” 1 said, “It’s
not me. Amgen was agreat company.” They’'d say, “Oh, we' d buy anything that you're
associated with.” Then they bought ICOS. So | suddenly realized that this had a downside,
which was that very shortly the people would come back to the Paine Webber brokers and say,
“1s Rathmann going to stay with Amgen?’ They’d come to me and say, “Are you going to stay
as Chairman of Amgen?’ We're just looking at the transition there between Amgen and ICOS.
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| said, “WEell, yes. I'm going to stay as Chairman of Amgen.” “Oh, well, that’sreally a
disappointment for the entire Paine Webber organization.” “Why isthat?" “Well, we went out
and sold the idea of 1COS stock because you're Chairman.” | said, “Well, yes, | am Chairman.”
They said, “Well, but now people are asking usif you're still Chairman of Amgen, how much
time are you really going to spend at ICOS?’ | said, “I’m going to spend more time at ICOS
because that’s where I’'m needed. Amgen’s got a management staff.” “Well, that’s not
acceptable. We'reredly having trouble. Some people are redlly very cynical and they’ ve heard
that you' re going to stay on as Chairman of Amgen.” | said, “Well, | don’t know what to do
about that. 1’1l go talk to Amgen, but | told Amgen that I’ d stay on as Chairman.” | went there
and | talked to the Board and the Board said, “George, you said you were going to stay on as
Chairman.” | said, “Yes, | know | said that.” | said, “But, please, | realy think | have to resign.
I’ll stay on the Board, but | haveto resign.”

[END OF TAPE, SIDE 8]

RATHMANN: Sowhat | did was, | had to say that I'd like to resign, and they said that they
really didn't think it wasagood idea. | said, “I think it'sagood idea. | think Gordon will relish
the job of Chairman, and Harry would love to be continuing and so on. They’ ve done a good
job, they’ ve worked together very well.” And the Board had some more misgivings, and then
said, “Well, we won't makethe call.” They said, “We want you to make the call, as the guy that
knows this company better than anybody. Y ou decide whether thisistheright call to make.” |
had so much personal involvement, | couldn’t make an objective call. “I’ll make the cal that |
will resign and you will put themin.” They said, “Okay. If you say it’s going to work, it's
going to work.” Harry Hixson lost his job three months later, and that was really tragic. He was
abig asset to the company, but he had aconflict. So | knew | was the glue and the glue was
gone. Therewas nothing | could do about it at that point.

So that was the downside of the whole thing. The people at Paine Webber were
euphoric. It was so successful that when we went back to the Paine Webber brokers again the
next year for a public offering, we had great success. When we went back again two years ago,
in 1997, with alimited R& D partnership, which is one of the things we'd done at Amgen, a
limited R& D partnership for eighty-seven million dollars, that sold out like hot cakes. That's
aready paid off. Thoseinvestors after two years have all their money back by a factor of two.
So therole for me at ICOS was very well established, and it was an essentia role, and it was
onel felt | really ought to play. It’sbeen an easy thing to say | realy like that.

Now I'min pain all over again as of two months ago because we' ve spent about two
yearstrying to find aCEO at ICOS, and we just hired the guy for CEO, and | once again see the
situation where you don’t really have ajob when you're Chairman. You do it for awhile
because you want to be sure the transition is solid. Then you just have to face up to reality.
Thistimel did it for atotally different reason. | was seventy-one years old and had told the
Board a couple of years ago that I'm going to have to face the reality that I’m not going to live
forever and I’ d better not be there in the saddle when something bad happens. So we have to
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get areplacement. There’s been kind of a mixed feeling on the Board as to whether it’ s the
smartest ideain the world or not, or whether | should stay and continueto serve. From a
personal standpoint, | would prefer to be President, Chairman and CEO of ICOS than aretired,
independent chairman, or any other job in theworld. | think thisisthe most fun job thereis. So
I, with some reluctance, realized | couldn’t keep doing that. So now I’'m Chairman and I'll
probably have to decide over the next year exactly what that role should be and exactly whether
that’sarole that should again be ceded to the new CEO at the right time.

Then the question is, what do you do? This goes back to father. Somebody was asking
about my father the other day. | guessthat’s the standard question; you’ ve got to know what
your father was like. My father was working on the day he died when he was eighty years old.
My brother was working on the day he died when he was seventy-five yearsold. There's
something in the genesthat | redly think isthere. But it's also arole-model situation where
there’salot of excitement in having ajob that you fed like you' re doing pretty well, and that
people seem to appreciate. I1t'saniceego trip and it’sfunto beonit and I’ve been on it for a
longtime. So| don’t really look forward to saying | won't do that. However, with ICOS |
assume that that will happen, in which case then, if anybody wants an old, used-up brain and
body, why | probably would entertain some other kinds of responsibilities that would be very
helpful to some start-up or something else. | certainly have no appetite to be involved—I mean,
the bigger the company, the lessinterest | would have, because | think the part that’s really fun
is getting your hands around the science and the people and the dynamics of getting things
going. So | would probably be involved with things like that. But maybe not. | might not find
that it stoo bad to spend more time with my families and grandchildren and so on. That's
always possible, but | strongly suspect I’ d rather not make that a full-time deal.

So that’ sthe transition all the way beyond to the end now of the ICOS story, because
that’swhere | am on the Chairmanship. I’'m no longer CEO. They had it right in the
introduction but they didn’t have it right in the book because they had me still as Chairman,
President, and CEO.

SLATER: Inlooking through your resume here, | think you’ d be avery qualified consultant.
You'd probably find work somewhere! [laughter]

RATHMANN: | might! Yes.

SLATER: Evenif you're out of ajob.

RATHMANN: | do need it to sustain the livelihood that I’ ve gotten used to!

SLATER: You could always come here, and I'll give you an office upstairs you could use.
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RATHMANN: Oh, isthat right? Well, thisisthe best deal I’ve had thisweek! [laughter]
Okay. Isthere anything else you want to hear?

SLATER: | don't want to duplicate what you’ ve given ustoday in your talk, but you were
talking about when you' re trying to market the industry. Y ou don’t want to just, you know,
throw the company out there. There’s going to be this intersection between information science
and biotechnology somewhere, you know, fifty years down theroad. Look at eight years at
Amgen, eight years at ICOS, the industry has changed. What do you think the next eight years
of biotech will be?

RATHMANN: Yes, that’s an interesting question. | can put on my visionary hat oncein a
while. | really don't like the word even of being visions. Visions relate to me something not
very real, and if you get carried away with how good something sounds instead of being able to
weigh its probability, | find that to be—atypical example is how many people want to do the
study of what programs to fund. So they move in the direction of which is the biggest payoff,
instead of which isthe direction of the highest probability of success. You have to have
something in between, but if you totally ignore probabilities, and gravitate toward where the big
payoff is, you don’t get there very often, because you’ ve got avery big number times an
unknown which approaches zero, and the product is well established as zero. Zero times
anything still comes out zero—except if it’sinfinite, and then it’s an indeterminate. But every
other timeit's zero. [laughter] So you'd better think twice about the fact that thisis so attractive
becauseit'sso big. It'sattractiveif it'sfeasible, if it'sviable and if you can do it.

Thefirst thing to proveisthat it istruly viable or feasible. | think the same thing should
be a measure of where theworld isgoing. Do | realy accomplish something by imagining a
world that has everything | could ever want? | have computerization and biotechnology and
everything's solving al the problemsin the world, and yet if the probability of that in my
lifetimeis zero, | don't think it has much meaning. So that’sall | wastryingto say. There are
so many tangible things that | can be almost certain what will happen, and they’ re actudly very
wonderful also. I’'m saying those things are going to happen. Words and concepts like check
prints and apoptosis will bereal therapiesin afew years. They’re going to even be paying off in
the next ten or twenty years. So the payoffs are very tangible and understandable.

But they’re not as dramatic as the concept that I’m going to have a chip around me and
it’s going to automatically program drugs into my body that are going to solve all my problems
based on my genes, and things that are possible but remotely possible, and so unlikely in the
next twenty years, that | really don’'t care about them. So | don't really like to sell that level of
future where the probability has gotten so low that it’s almost trivial to talk about it because it
probably isn’t going to happen.
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Sowhat | feel isthat the clear picture of the future is very promising because, | can see
that we understand cancer better today than we did afew years ago, just afew years ago. We
have much more information in the last three years. The whole story isvery similar to what we
had about three years ago with AIDS. About three years ago people were wondering, “How can
you know so much about the AIDS virus, more than you ever knew about polio or smallpox,
and yet you haven’t solved the problem?’ The answer is: “Hey look, thisisrea progress. We
know so much about the AIDS virus, we will solve the problem. It’s going to take some more
time. It'saninsidiousvirus. It doesterrible thingsto exactly the kinds of systemsthat in the
past, we' ve enhanced to try to beat a disease, and we can’t use it, because it dismantles that part
of our immune system. But we re going to solve the problem because we' ve got thisincredible
level of understanding of that molecule.” The problem is not solved today. But now | think it's
pretty clear that the progress was almost inevitable because of the knowledge that we have. |
feel that we're getting to that point with cancer, where the knowledge is now so great that we're
going to solve that problem and it’s going to be now in avery finite period of timeand it's
going to be very important.

| think some of the other things, the aging question that I’ ve hinted at is alittle more
problematic but | think there’' s going to be some real important things that come out of that
work, but there it might not be what people would ask for.

| tend to be pretty conservative. When | see that the feasibilities are low, | think those
things deserve to be in our minds and, in the vernacular of 3M, “on the back burner,” so you
aren’t shoving it up to the front and putting coalstoit. If | had alittle more timein the speech
today, | might have thrown in some slides that are very interesting. One was that the number of
people we had on EPO in 1982 was two. The number of people we had on EPO in 1983 was
three. In 1983 they cloned the gene. The number of people we had on EPO the next years was
twenty and thirty and so on. Soit’s not so hard for me to decide to control my enthusiasm until
| really seefeasibility. Yet, it meansthat you don’t ignore those things that have very high
payoff. It’'sjust that you keep them in balance and don’t get carried away in proportion to the
potential payoff, if in fact the probabilities are very low.

So in looking at these things that are coming along, I’ ve been unimpressed with the idea
of grabbing hold of gene therapy, for example. Gene therapy, by careful analysis, looked like it
was fraught with enormous risks and probabilities much lower than would be true for just
finding an exciting protein and putting it on the market. | have been relatively cool on antisense
because it had the same situation. | am very glad that progress has been made. | think it's
wonderful. | certainly wouldn’'t be opposed to finding a company like ICOS watching a
technology like that begin to develop, and pay the full price for it when it’s feasible. Somebody
said, “You can get it so much cheaper when it’snot feasible.” | think, “Yes, isthat cheap?’
That’s got avery expensive price tag. [laughter] So | tend to be a bit more conservative than
you might think of someone that’s so willing to start new things. | feel likeit's more fun for me
to have kind of atrack to run on than just totally random experimentation. The track to run on
still might mean a tremendous amount of divergent thinking and alot of approaches that people
might have to think about and discover that they haven’'t even thought about yet in order to
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make it successful. But | have afeeling I’ ve got my hands around it, and that’s alot more
comfortable for me.

So we don’t have any gene therapy going onin ICOS. Yet | put it in there because |
think there’ s no question about it, with a certain amount of time, it is a solution to many, many
problems. So there’s going to be huge advances. All the sciences move so fast, that I' m very
optimistic. But | think there’s a surplus of things to work on aready, so | might as well pick the
ones that have pretty good high probability that they’ re going to work. A very important part of
that is the patent system, because if you' re doing something novel enough to be patentable, it
doesn’'t matter if you're chasing after something that five other guys are chasing after, because if
you get the patent you'll have exclusivity. Whereas sometimes in these popular fields, you
automatically know you’ re going to have an awful lot of company and that’s not so easy to
decide, “I’'m going to do the thing that really looks good, because I’m going to have everybody
elseintherewith me.” But if | see away to get a patent or some other kind of intellectual
property protection or other kinds of protection, then that combination—knowing what | might
be able to protect, and the fact that | might get there first, therefore, and get that protection—it’s
worth racing to do some things that are, in a sense, kind of popular things. Solving cancer is
certainly one. But every approach is different, and there’s avery good chance that the ones
we're working on are going to offer us somereal significant protection if they happen to work.
So even though we're an inflammation company, we' ve found ourselves with some technology
that fits into cancer, just as we found ourselves with an approach to male erectile dysfunction,
and we' re happy to pursue those things when we think there’' s feasibility. Name any disease and
I’ll bet there’ s going to be enormous progress on it in the next five or ten years. Isit going to be
solved? Isit going to look morelike AIDS at that point whereit’s partially solved? Or isit
going to look, well, more like multiple sclerosis, which is partially solved today? Or isit going
to just continue to elude us and perhaps be viewed as amost an inevitable consequence that we
can’'t solvethe problem. 1 just don’t accept very many of those. I'll accept death asa
conseguence we aren’t going to solve very quickly, but the rest of them | think we're going to
be able to deal with in time. | mean, when you finally have a molecular description of every
part of the body, and know every phenomenon that’s going on right down at the molecular level,
there’ s an awfully good chance you' re going to be able to do the right things to prevent negative
consequences and not introduce problems that are more serious than the thing you' re trying to
cure.

SLATER: Okay. You want to let him enjoy his family for alittle while?

[END OF TAPE, SIDE 9]

[END OF INTERVIEW]
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