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Eli Lilly and Company Board of Directors, 1927.  Eli Lilly and Company Archives

Left to right (seated): C. J. Lynn, James E, Lilly,
J. K. Lilly; left to right (standing): J. 5. Wright,
N. H. Noyes, J. K. Lilly, Jr., Eli Lilly.

systematic management. Without these preparations the Indianapolis
vompany would not have been ready for the long trip to Toronto. “It was,”
Lilly later recalled, “as if we had rushed ourselves to a point of readiness
Just to participate in this momentous event,™8

The success of insulin helped spark the rapid evolution of a more
suphisticated and systematic research effort at Eli Lilly and Company. Eli
and J. K. Lilly, St., were determined to develop new specialities. They hired
more scientists, who devoted more effort to research. And they paid more
artention to developing ties with university scientists. These trends toward
more emphasis on research were under way also at a few other American
pharmaceutical companies, but the Indianapolis firm was in the very front
rank of this shift.*®

Although not an active scientist himself, Eli Lilly became increasingly
volved in research administration during the 1920s, often building on
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Dedication ceremonies for Lilly Research Labora-  EJj Lilly and Company Archives

tories, with the 1876 replica in center.

H Noyes, argued against such a lavish building project in the depths of ,
the Great Depression. Lilly stood his ground, responding that research was :
more important than large dividends to stockholders. Excavation began in
the summer of 19335

Dedication of the new Lilly Research Laboratories occurred on a
bright autumn day in 1934. Four hundred scientists came from major

€ most distinguished scientists in Britain. A dinner
in the evening provided the occasion for remarks from seven eminent
stientists. The next day included research seminars and tours of the new
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laboratories. Visitors saw a most impressive three-story building, with an 3
entrance hall of Italian marble and with laboratories fitted out with the 3
latest scientific equipment.5 g
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;o9pe:ation with Indianapolis had led to successes as grand as the Nobel :
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‘ Li}ly continued also to chair meetings of the research committee, held ;
in l’hf..‘. library of the new laboratory building. Part of his challenge in these 3
meetings was to ease the tension between those workers devoted primarily

pracn'c‘al-minded medical doctors and profit-oriented business executives
who fa}led to appreciate the importance of fundamental research: “the more
we build up desk executives who are not greatly interested in the fine
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points of research but are tremendously interested in the financial returns
& to the company and particularly to themselves the greater is the danger of
B ultimate deterioration.” It was necessary, therefore, Clowes advised Lilly,
j.10 scparate research into two functional divisions: a fundamental research
& group, headed by a Ph.D. scientist and working in a university-like atmo-
>, #phere (but with higher pay than professors); and a separate industrial
g development group, with a staff composed largely of M.D.s who focused
- their energies on finding immediate medical applications for new drugs.®
& Clowes’s antagonists included Leon Zerfas, a medical doctor who
g’ headed the Lilly Clinic and urged more attention to medical application of
@ drugs through systematic clinical studies. Also disagreeing with Clowes,
% and doubtless the man Clowes most had in mind in criticizing profit-

" oricnted executives, was Adam H. Fiske, a hard-driving administrator whose
Increasing responsibilities in research annoyed some company scientists.
Lilly tried to please both factions. He remained loyal to the egotistical and
irrepressible Clowes, even when J. K. Lilly, Jr., strongly condemned “the
bull-in-the-china shop tactics of our friend Clowes.” Joe was furious that
Clowes hastily assigned theoretical work without regard for projects already
underway and then rushed off to his laboratory in Woods Hole, Massa-
chusetts, leaving a state of “virtual chaos” in Indianapolis. Joe also condemned
Clowes because, he wrote in 1940, “for five years . . . our research men
have developed virtually nothing in the way of an important addition to
our catalogue.”' It was indeed the case that. relatively few new products
cmerged in the 1930s. When in 1938 J. P. Scott, the assistant director of
research development, identified the five most important drugs introduced
by the company, he listed Iletin, Amyral, ephedrine, liver extract, and
Merthiolate, all products of the 1920s.1!

Eli Lilly allowed Clowes his freedom to pursue his own basic research
in cancer, but he did not agree to Clowes’s request that fundamental research
be separated from applied research, arguing instead that the two must go
hand in hand. Moreover, to Clowes’s dismay, Lilly supported increased
attention to medical research along practical lines. And in 1945 he appointed
Clowes’s nemesis, Adam Fiske, to the new position of vice-president for
research, a move doubtless designed to bring more administrative order to
the laboratories. !2 ~
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smaller and smaller pieces of paper for his letters and memoranda, causing
comment and emulation in offices throughout the company. At home on
Sunset Lane he closed off part of the house and turned back the thermostat
to reduce heating oil consumption by 40 percent.*s .

In a talk to employees at the end of the war Lilly summarized the
difficulties the company had endured. “We have not had the proper space.
+» - We have been short in trained personnel. . . . We have had inadequate
equipment and our material shortages have dogged us at every turn. The
result has been exasperation and a nerve wracking strain. . . . ™ Under
these conditions output per worker declined sharply, causing special anguish

g for a company president who had always taken great pride in production

efficiency. Profits also suffered. Although sales more than doubled in the

. war years, the large increase in taxes contributed to a balance sheet in

which after-tax income as a percentage of sales dropped from 23.0 percent
in 1940 to 10.5 percent in 1945. In addition to higher taxes there were
more directives and controls from the federal government and its growing
wartime agencies, particularly the Office of Price Administration, which
tlosely watched drug prices. Research plans suffered, too, as scientists
abandoned prewar programs in order to produce antimalarials, blood plasma,
and penicillin.*’

Blood plasma was one of the first major production challenges and
provided evidence of Lilly's cultivation of a wartime patriotic spirit. A year
alter Pearl Harbor Lilly wrote a friend that he was struggling under “an
¢normous avalanche of business at the pill foundry,” but that the important
work included producing ten thousand packages of blood plasma a week.
Lilly took great pride in this work, which was done in cooperation with
the American Red Cross. He refused to allow any company profit because
he “didn't think it was the right thing for anybody to make any profit on
blood which had been donated.” By the war’s end the firm had dried over
two million pints of blood, about 20 percent of the United States’ total. *8

War patriotism was evident also in the production of encephalitis
vaccine. Not only did it require fifteen thousand white mice a week, but
the vaccine was difficult and dangerous to produce. The risks were carefully
explained to “our most careful girl operators in the Biological Department,”
Lilly wrote his father, and, with “real patriotism and bravery,” all volun-
teered to do the job.* Lilly and the employees were particularly proud also
ol the Army-Navy “E” award granted for exceptional work.

The Indianapolis company made all manner of other drugs for special
wartime demand. There was typhus and influenza vaccine, gas gangrene
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The major difficulty in producing insulin was caused by the wartime §
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In addition to difficulties in obtaining pancreas glands from meat-packers :
there was the tendency of some Americans to hoard :

Synthesis of insulin was one of the most important :§
problems facing the research division, Lilly told Clowes, and “we must do
something about it in short order.”! Both men were convinced that devel. 3
opment of a synthetic insulin would require interdisciplinary cooperation, 3
“The problem,” Clowes urged, “will never be solved by protein or biological.
chemists on the one hand or synthetic organic chemists on the other, :

working individually.” Joint, interdisciplinary research, particularly by young 2 : large-scale produc
scientists, they agreed, was required. 32 =2 The technical difficultie:
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ing and shortages continued after the war, and not until mid-1947 did
Clowes report that the company had begun to build up its reserve stock, 3

Many of the scientists most capable of working on insulin synthesis:i
were fully engaged in twelve-hour days and seven-day weeks on a drug of 3
major significance. Penicillin bore some resemblance to insulin in that j¢-3
Wwas soon proclaimed as a miracle drug, with powers beyond any imagined.}
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¥nd with demand far outstripping the capacity to produce.* Like insulin,
tcillin had its scientific origins outside the United States and in univer-
@iy and hospital laboratories, followed by development in the modern
harmaceutical company. Unlike the case of insulin, large-scale penicillin
fgroduction involved the efforts and sometimes the collaboration of many
Epharmaceutical companies rather than one and the close involvement also
8! the United States government. Penicillin came to symbolize one of World
r II's most important consequences—the close interaction of business,
rnment, and the research university.>*

British scientist Alexander Fleming published the pathibreaking arti-
on penicillin in 1929. Not until 1940 did serious work to produce the
@antibiotic begin, however, led by Oxford University scientist Howard Florey.
t 1941, with strains of Fleming’s penicillin mold in his baggage, Florey
mveled from a Nazi-besieged Britain to the United States. There he visited
rmaceutical companies and universities in an energetic campaign to
persuade the Americans to attempt large-scale penicillin production. When
orey visited Eli Lilly and Company that summer before Pear] Harbor,
scarchers had already begun experiments with the antibiotic but had met
‘o real success, partly because company scientists had little experience
with the fermentation processes by which it was produced. Late in 1941
they converted to penicillin production a building that once housed rabbits
it the company’s Greenfield laboratories. The first yields in Indianapolis
were obtained a few days after Pearl Harbor. 5
Large-scale production of penicillin proved an immense challenge.
- i 1echnical difficulties combined with the unparalleled potential of the

:contributions that it shared with pharmaceutical companies, most notably
“in the development of the submerged or deep fermentation procedure,
which gave much larger yields than the surface culture method first used.
Eli Lilly and Company sent scientists to visit the Peoria laboratory as early
ax October 1941, and its scientists and executives, particularly Clowes and
Lilly, had close written and telephone contacts with Richards and the
Committee on Medical Research.5’
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