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The relations between the pharmaceutical industry and academe 
are examined. It is concluded that although each has its own par- 
ticular contributions to society, a more important issue is to explore 
and expedite innovative mechanisms for mutally advantageous 
collaboration which maximize the interest and expertise of both. The 
impact of present regulatory mechanisms on pharmaceutical re- 
search is discussed. 

Science may belong to society, but academic institutions have es- 
tablished special proprietary rights. Particularly in basic science, the 
pursuit of knowledge is commonly linked with the twin processes of 
learning and teaching. Yet, as science has found application in new 
technology and new technologies have created new industries, the 
conventional wisdom that would assign fundamental research un- 
questionably to the campus has come under attack. The universities 
clearly retain their mandate to do fundamental research, but this 
mandate is less and less exclusive, as perceived by society and even 
by academic scientists themselves. The evolving relations among 
universities, government and industry raise fundamental questions. 
They will be resolved only as we reassess, as a society, the impor- 
tance we attach to academic freedom, industrial growth, basic re- 
search, and social well-being. 

How vital and urgent these issues are is evident from the front pages 
of our daily newspapers. It was announced recently that a scientific 
panel appointed by President Reagan was urging that programs be 
reinforced to build up American strategic and economic strength. As 
one means to this end, it was suggested that the President should 
encourage more cooperation between industry and university scientists 
engaged in basic research, a strategy employed by other industrialized 
countries. 
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The new director of the National Science Foundation has also let 
it be known that his organization, originally established to finance basic 
research, will soon be putting greater emphasis on engineering and 
applied science. He added that budget priorities would probably be 
adjusted to accommodate the “different mood” of the new Congress 
and Administration. And he hoped that this new activity could be 
supported without reducing research in the biological and behavioral 
areas. There was some skepticism on the latter point. 

l Based on the Rufus Cole Lecture delivered at the Rockefeller University, June 4, 
1980. 
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Gene splicing is the center of another story making 
headlines on the financial as well as scientific pages. 
Most intriguing to those who follow these matters 
closely was Harvard University’s brief flirtation with the 
idea of incorporating its genetic engineering expertise 
as a profit center to enrich its endowment. The idea was 
dropped because of the possible conflicts affecting 
academic values and priorities such an endeavor might 
cause. But it was a revolutionary idea while it lasted, and 
President Derek C. Bok, in announcing its abandonment, 
did not rule out the possibility of future business projects 
if a way could be found to protect the university’s aca- 
demic integrity. 

These events and tensions-and there are more on 
the way-reveal the pressing need to analyze just what 
is at stake in this complex area in order to formulate a 
policy that will best serve our vital interests. 

Trying to resolve these problems is extremely diffi- 
cult, but simply being aware of what they are is already 
real progress. To appreciate their full significance, one 
need only recall that for centuries the voice of science 
in clinical medicine was barely audible. Indeed, until the 
19th century, advances in science had little impact on 
the affairs of medicine in general, let alone on the 
practice of medicine. The notion that scientific dis- 
coveries could have an effect on the conduct of human 
affairs was entertained neither by the public nor by the 
scientists themselves [ l] . One of the greatest advances 
in biological knowledge of all time, the discovery of the 
circulation of the blood by William Harvey in 1628, had 
no discernible effect on medical practice for almost 300 
years. The work of Pasteur and Koch had immediate 
relevance and applicability to medicine, but the science 
of immunology, which derived from their studies, had 
to wait nearly 100 years before coming into full 
flower. 

Such delays were, to some extent, unavoidable, for 
it takes time to sort out the full meaning of a scientific 
discovery. However, they were needlessly prolonged 
by an outlook which sharply separated scientific theory 
from medical practice. The philosopher John Dewey 
[2] has given a simple account of the genesis of this 
attitude: 

“it is an easy and altogether too common habit to 
confuse a personal division of labor with an isolation of 
function and meaning. Human beings as individuals tend 
to devote themselves either to the practice of knowing 
or the practice of a professional, business, social or 
esthetic art. Each takes the other half of the circle for 
granted. Theorists and practitioners, however, often 
indulge in unseemly wrangles as to the importance of 
their respective tasks. The personal difference of 
callings is hypostatized and made into an intrinsic dif- 
ference between knowledge and practice. ” 

Of course, the view that dissociates science from its 
practical application has long been abandoned. And the 
time it takes to put theoretical discoveries to practical 
use shortens as we have come to realize that scientific 
theory and medical practice are inseparably related. As 
I have suggested, one sign that this has happened is that 
we now disagree only about how they should inter- 
connect. The fact that they do is accepted. Another sign 
is the speed-occasionally, the lightning speed-with 
which new scientific technology yields practical ben- 
efits. The success of recombinant DNA technology in 
applying our knowledge of the chemical structure of 
genetic material is only the most obvious instance of 
this. 

The man honored by this series of lectures, Rufus 
Cole, was himself an outstanding figure in this devel- 
opment. As McGehee Harvey [2] has noted, “one of the 
most significant developments in the creation of med- 
icine’s scientific base was the application of the 
methods of science to the study of disease in man. ” 
This concept and its implementation has had dramatic 
effects on both medical education and medical practice, 
and the flood tide of this influence has not yet ended. 

“Rufus Cole had the insight to realize that as Director 
of The Hospital of the Rockefeller Institute, he had in 
his hands the implements with which this concept could 
be significantly advanced. ” 

“APPLIED” VERSUS “BASIC’‘-A FALSE 
DICHOTOMY 

Once the question of how industry and the universi- 
ties should interact is raised, progress is sometimes 
thwarted by another ancient prejudice which is unfor- 
tunately still with us. I refer to the doctrine that there is 
a cool, lofty superiority associated with “basic” re- 
search, imbued with nobility and freedom, compared 
to “applied” research, which is seen as vulgar, narrow, 
and obsessed by the need for results. 

Surprisingly, even as industrial research improved 
and lessened any differential, this class distinction be- 
tween basic and applied science was kept alive by a 
determined snobbery. In some quarters, although they 
are mercifully becoming scarce in medical science, 
applied research is associated with mere “service.” 
This attitude is outdated and pernicious; it should be put 
to rest once and for all. Science and service are, and 
to survive must be, part of the same effort. 

It is readily admitted that basic research can have an 
impact on applied research, but the reverse effect is 
often overlooked. This is hardly excusable in an age 
when elementary particle physicists, involved in what 
is perhaps the most basic of basic research, would be 
unable to function without cyclotrons and accelerators. 
Their situation seems to upend the mansion of knowl- 
edge: here engineers and metallurgists provide the 
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foundation on which the physicists build. Nor is this a 
20th century phenomenon; cork could reveal cells only 

after the development of the microscope. In 1919, Al- 
fred North Whitehead [4] remarked on this surprisingly 
overlooked dependence of scientific theory on tech- 
nology. Discussing the success of scientific theory he 
wrote: 

“ The reason why we are on a higher imaginative level 

is not because we have finer imaginations, but because 

we have better instruments. In science the most im- 

portant thing that has happened during the last forty 

years is the advance in instrumental design. This ad- 

vance is partly due to a few men of genius such as Mi- 
chelson, and the German opticians. It is also due to the 

progress in the region of metallurgy. ” 

This phenomenon is also clearly present in the bio- 
logical sciences in which a new assay can change the 
picture of a disease. There is, in fact, no absolute way 
to distinguish what we call “basic” from what we call 
“applied” science. Depending on circumstances, both 
can be described as basic or applied, and each requires 
the other for its continued progress. 

I draw attention to these principles to question the 
view that basic science is intrinsically more important 
and noble than applied science. But I do not mean to 
imply that there are no differences between the two. In 
general, applied research is designed to solve more 
concrete problems and basic research to solve more 
abstract problems. Although I realize that I may seem 
to have traded one dark distinction for another, there are 
no insurmountable inadequacies in drawing the dis- 
tinction this way whereas doing so in terms of a basic- 
versus-applied opposition can lead to confusion and 
obfuscatory debate. 

ACADEMIC FREEDOM-A VITAL NEED 

I hope alternative ways of thinking of the distinction 
between basic and applied research will help to dispel 
any remaining snobbery of “pure” scientists when 
considering the value of industrial research. This, in turn, 
will clear a space for more calm consideration of the 
requirements of industry and academe. One such re- 
quirement is academic freedom. 

Quite properly, academic freedom will always be of 
paramount importance to members of the scientific 
community. More significantly, it is crucial to society 
as a whole. We must always have the freedom to share 
and criticize the findings of research without political 
or commercial constraints; the freedom to risk failure 
while steering a course through uncharted waters to 
ill-defined destinations; the freedom to pursue knowl- 
edge for its own sake. 

With these principles all would agree, Yet, if we were 
to ask whether utility should be part of a scientific goal, 

there would be considerable disagreement. Many sci- 
entists are motivated by a combination of raw curiosity 
and the search for utility, whereas others disdain any 

suggestion that the latter should influence the course 
of pure research. They are concerned that if such were 
the only goal of science, then the quality of science 
would decline. In this they are correct. It is, however, 
equally correct that if science were restricted to ab- 
stract goals, the utility of science would also decline. 

It is nowhere written in stone that science must be 
free. Its freedom is intended to serve a purpose. If we 
tested only those theories which were predictably 
correct, the expansion of knowledge would be glacially 
slow. Keeping science unfettered ensures that if we are 
inclined to test a hunch, we can do so even if it seems 
unpromising. If we refused to test hunches to go for the 
long shot, scientific progress would be the loser. This 
is a strong point; it would stand even if there were not, 
as in fact there is, a tendency for the most abstract ideas 
of science to generate, in time, concrete dividends. 
Scientific freedom does not run counter to a desire for 
useful ends; rather, it serves the useful purpose of 
stimulating scientific progress, practical and theoret- 
ical. 

Benjamin Franklin deserves credit for noticing this. 
In early 1744, he founded in the then British colonies in 
America a society whose goal was to promote “useful 
knowledge.” This group, The American Philosophical 
Society, was the first scholarly and scientific associa- 
tion in the New World. It combined utility and 
science. 

In a recent address to that society, Gerard Piel noted 
that the increasing costs of scientific research now 
exceeded the capacity of all sources of funds except 
the Federal Government and that the scientific enter- 
prise was, therefore, irreversibly committed to ac- 
cepting support from the public treasury. This, in itself, 
is no threat to the freedom of science, but Piel also 
expressed articulate concern about the fact that “the 
long-term objectives of science are crowded aside by 
the short-term and uncertain claims of an aggrandizing 
Federal Government.” He went on to conclude that the 
autonomy of our universities must be secured in public 
approbation [ 51. 

CONSTRAINTS ON FREEDOM 

In a time of scarcity, science must moderate its de- 
mands; absolutely free research is no longer possible. 
Indeed, today there are at least three unavoidable 
constraints. The first, as Piel pointed out, is the mone- 
tary constraint imposed from outside by the Federal 
government. Funds are limited. 

The second constraint, a cultural one, is part of the 
very fabric of our culture. Science operates within a 
historic and cultural environment. This has an effect on 
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science, as can be easily seen with a hypothetical ex- 
ample. Nazi-style experimentation on human subjects 
might teach us something, but if the price is that high 
we do not care to learn. There are inevitably cultural 
constraints-on the freedom of science. Some benefit 
mankind, others do not. 

The third constraint is imposed from within research 
organizations. It may take different forms. The primary 
focus of this university* on medical and biological re- 
search is one of them. Another is found in the labora- 
tories of research-intensive pharmaceutical firms. It is 
a question not of method, and certainly not of excel- 
lence, but of goals. Is progress sought in abstract, albeit 
potentially useful, theorizing or is it sought in the con- 
crete modification of disease? The pharmaceutical 
industry demands the same excellence sought by 
academe, but if one is to work in industry, one must at 
least be interested in and excited by the vision of 
modifying disease. These interests, although con- 
straining research within the industrial sector, are an 
integral part of the larger freedom of science across the 
country. They are also part of a concerted effort to 
contain disease, without which effort society itself would 
be the loser. 

So the issue is not whether there shall be any influ- 
ence on the pursuit of research goals, but how these 
three influences should be balanced. 

THE IMPACT OF INDUSTRY 

As the government is criticized for its handling of re- 
search investment, so is industry. In a recent article in 
Nature, Sheldon Krimsky of Tufts University put this 
issue rather bluntly: “ We must anticipate a demise in 
scientific integrity when corporate funds have an undue 
influence on academic research. ” How, Krimsky asks, 
“can the public have confidence in the expert opinion 
of scientists on the potential risks and benefits of a 
technology when those same individuals have a finan- 
cial interest in commercial development. ” 

Although agreeing in principle, David Baltimore [6], 
professor of Biology at the Massachusetts Institute of 
Technology, answered Krimsky by saying that “the 
positive side of industrial involvement in the academic 
world could not be discarded out of fear that univer- 
sity-based scientists will lose their autonomy owing to 
industrial pressure. We need to maintain a balance 
between industrial influences and influences from 
outside the corporate world. ” 

Attaining such a balance is important to the survival 
of our society. Yet this balance has yet to be achieved 
and will not be as long as we close our eyes to the in- 
fluence of industry on research or maintain an adversary 
relationship between industry and the academy. These 

l Rockefeller University, sponsor of the Rufus Cole Lecture se- 
ries. 

two must increasingly become partners in progress. 
The academic scientist, of whom I spoke earlier as 

steering a course through uncharted waters to ill-defined 
destinations, learns all too often that the ship does not 
belong to him and that the real owners, financial 
backers, if you will, insist that he stop at this port or that, 
take inventory and file endless progress reports before 
being allowed to proceed on his romantic quest for pure 
knowledge. The issue, of course, is accountability and 
money. How to fund? Whom to fund? And from where 
should the funds come? 

I should like to state my major thesis before going into 
the details of our present situation and the course our 
future may take. 

I believe that a cooperative approach to pharma- 
ceutical research and development is both necessary 
and desirable, with basic research concentrated in 
universities, and developmental work pursued by in- 
dustry, but neither to the exclusion of the other, and with 
a wholesome interchange between the two. 

However, I abjure the imposition of absolutes. Uni- 
versity scientists should in no way be inhibited from 
applying the results of their research to human health 
and the conquest of disease. But they should, for the 
most part, leave the actual developmental work to in- 
dustry, which is far better organized for it. Conversely, 
scientists in industry can and do carry out important 
fundamental research in the medical sciences. But they 
should accept the fact that the major role in this field is 
played by the universities. Pure science, of course, 
needs no defense. Knowledge of ourselves and the 
world around us are among man’s highest goals. Van- 
nevar Bush [7] has put it most eloquently. “Science has 
a simple faith which transcends utility. Nearly all men 
of science, all men of learning for that matter, and men 
of simple ways too, have it in some form and in some 
degree. It is the faith that it is the privilege of man to 
learn to understand and that this is his mission. Why 
does the shepherd ponder the stars? Not so that he can 
better tend his sheep. ” 

THE MARKET FACTOR 

Edward E. David, Jr. [8], until recently the President’s 
Science Advisor and now President of Exxon Research 
and Engineering Company, has remarked “ To be suc- 
cessful, industrial research must be part of a larger 
whole, which incorporates development, often involving 
highly organized project work; engineering design, in- 
cluding means for manufacturing and quality control; 
securing financial support, and marketing the result in 
accord with consumer preferences. ” In other words, 
successful development of a product involves a lot more 
than purely scientific effort, and without these other 
elements, the nation would be deluged with elegantly 
designed products for which there is no market. It takes 
skill and experience to market a pharmaceutical 
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product, even one with clear advantages over existing 

therapy. 

Another difficulty encountered in developing a safe 

therapeutic modality is time. It would take a very long 

time for any university to assemble the wherewithal 

necessary to carry out a successful development pro- 

gram. Furthermore, patience and a sturdy resolve over 

at least a decade are minimal requirements for suc- 

cessful development. “Government”, as David points 

out, seldom has “that staying power because of 
changing political, social and economic factors” 

[aI. 
As obvious as these notions may seem, they are not 

fully understood. There are, at hand, specific proposals 

before the Congress to establish so-called “generic 

research centers” which would conduct fundamental 

and interdisciplinary research in fields thought to be 

relevant to commercial goals, among them automotive 

transportation. In his 1980 State of the Union message, 

President Carter called for a lo-year development 

program for research designed to improve automotive 

fuel efficiency. Thus, there are definite plans to involve 

government-sponsored research to assist industry in 

development-a move which I believe would create 

more problems than it would solve. Fortunately, I know 

of no plans in the United States to apply this concept to 

the pharmaceutical field. It is perhaps worth recalling 

that in the Soviet Union, where all research is govern- 

ment-sponsored, little or nothing of pharmaceutical 

consequence has yet been developed in the entire 

history of the Communist regime. The extent to which 

this is due to allocation of resources is, however, un- 

clear. 

THE INTERDISCIPLINARY APPROACH 

From an academic as well as a practical point of view, 

another ingredient in successful development is the 

need for a broad interdisciplinary approach. Philip 

Handler [9], President of the National Academy of 

Sciences, has pointed out that “the organization of our 
universities, with the emphasis on a disciplinary ap- 
proach to knowledge, is sometimes awkward and in- 
appropriate to research where the already discernible 
tendency is to organize in terms of major problem areas 
rather than disciplines.” He suggests that campus- 

based research might be an attractive solution. Indeed, 

some of the research conducted at Rockefeller Uni- 

versity is greatly facilitated by the absence of the 

classically inhibiting departmental structure. 

But I think there is a serious question of how far the 

biological sciences in universities should depart from 

the disciplinary structure and move toward the estab- 
lishment of well-drilled and efficient teams of prob- 

lem-oriented scientists. I believe we should be very 
cautious about making such changes, especially in 

those fields in which industry has already established 

interdisciplinary structures for the developmental 

phases of research. The reason for this is clear. 

Although these structures are successful in 

speeding pharmaceutical development, they 

must be supported by more abstract, less focused 

investigations in universities if therapeutic 

progress itself is not to falter. Here, as elsewhere, 

mutually advantageous cooperation should be the 
guiding concept. 

The modern industrial research laboratory provides 

the ideal setting for exploiting innovation. The rapid 

development of nylon by Wallace Hume Carothers at 

DuPont after he left Harvard, the invention of the tran- 

sistor at Bell Laboratories, and the development of 
ferrites at Phillips Laboratories, on the basis of Louis 

Neel’s work at the University of Grenoble, are note- 

worthy examples [ 101. 

The close relation between science and technology 

in industry facilitates commercial success. The multi- 

disciplinary teams which make such achievements 
possible frequently include chemists, physicists, en- 

gineers, mathematicians, crystallographers and others 

who have learned to break down the rigid intellectual 

walls between disciplines. On the other hand, the tra- 

ditional reluctance to commercialize an intellectual 

concept and, until recently, the lack of any entrepre- 

neurial spirit have hampered innovation arising out of 

research in the university, a point emphasized by many 

1101. 
I do not mean to suggest that there is no place for 

consultation with university scientists in this develop- 

mental process. But the development strategy, as such, 

is best left to the scientific management of the industrial 

laboratory which has the experience and the built-in 

incentive to develop products that promise maximum 

usefulness at lowest cost. 

If academe should not be restricted to basic research, 

it is equally true that industry should not be restricted 

to developmental projects. There are at least three 

reasons why industrial laboratories conduct their own 

basic research programs. The first and most obvious 

is to fill in gaps where the work is simply not being 

performed anywhere else. A second, and pragmatic 

reason, is recruitment: it is easier to attract distinguished 

and imaginative research workers if they can be assured 

that they can continue the basic research of interest to 

them. 

The third reason is somewhat more subtle but no less 

important. It is exemplified by Bell Telephone Labora- 

tories. Prager and Omenn have recently commented 

that Bell Laboratories maintains a large number of in- 
dividual scientific and technical arrangements with 

universities around the country. These are low visibility, 
scientist-to-scientist or engineer-to-engineer interac- 

tions of peers working on topics of common interest. 

The research is generally basic science and engi- 
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neering, and not proprietary in nature; publications are 
common and are encouraged. This kind of peer col- 
laboration is most effective when the industrial partner 
has a significant, progressive in-house research ca,. 
pability pursued by scientists and engineers with ac- 
ceptable academic credentials [ 111. 

FRUITS OF COOPERATION 

Fortunately for the future of medical research, this 
relation also exists between the leading pharmaceutical 
laboratories and research universities. Moreover, a 
modest postgraduate educational role for certain re- 
search-based pharmaceutical companies is beginning 
to emerge. A number of firms co-sponsor Ph.D. can- 
didates; their research, or a large part of it, is carried 
out in pharmaceutical laboratories under two sponsors, 
one from the industry and one from the university. In 
England, particularly, this is an expanding program that 
is finding increasing favor. On graduation, most of the 
candidates will continue their academic careers within 
the university setting, although some, of course, may 
elect to remain in industry. Whatever the eventual ca- 
reer goals of these students, there can be little doubt 
that the development of a cadre of scientists whose 
doctoral research has been carried out within industry 
will do much to foster mutual understanding. 

Until recently, it has been unusual for a university 
scientist to spend a sabbatical year in industry, yet, 
despite legitimate proprietary considerations, such an 
arrangement could clearly be of mutual benefit. 

All the leading pharmaceutical companies base their 
future on innovation. They emphasize quality research 
and development, and the work they do in basic re- 
search should stand comparison with the best that is 
done in university or government. The prestige and 
quality of the scientific work taking place in industrial 
settings has been highlighted by the increased recog- 
nition it has received. 

The champion in this respect is, of course, Bell 
Laboratories, which has so far collected no fewer than 
seven Nobel Prizes. The first of these was awarded to 
Clinton Davidson in i927 for his work on the wave nature 
of matter, and the most recent to Arno Penjias and 
Robert Wilson in 1978 for their work in radio astronomy. 

The remarkably effective collaboration that can take 
place between universities and industry was evident in 
the first synthesis of the enzyme ribonuclease. Using 
quite different technologies, two teams of scientists, 
Merrifield and Gutte working at the Rockefeller Uni- 
versity and Hirschmann and his colleagues working at 
Merck, synthesized ribonuclease for the first time. They 
pursued their goals with full knowledge of each other’s 
progress, and the papers were ultimately published in 
the same issue of the Journal of the American Chemical 
Society [ 12,131. 

With the lowering of the barriers between industry 
and academia, a far more fruitful interchange is oc- 
curring; it is immediate and personal, and depends no 
longer on the endless impersonal scanning of the sci- 
entific literature. The pharmaceutical laboratories 
welcome, indeed depend on, interaction with univer- 
sities to a very high degree. What has happened is that 
many industrial laboratories are now so vigorous sci- 
entifically that scientists from university and research 
institutes want to interact with them. It is mutually ad- 
vantageous. They have become partners in progress. 

INDUSTRY-GOVERNMENT RELATIONS 

Unfortunately the general slowing of industrial growth 
rates which is so crippling Detroit has also affected the 
pharmaceutical industry. Although the stage is set for 
exploiting the benefits of a happy partnership between 
the industry and the academy, the industry itself needs 
stimulation and encouragement [ 141. 

Every effort should be made to shorten the length of 
time, as well as to reduce the cost of the Food and Drug 
Administration’s regulatory process, while maintaining 
the full protection of the public. We would be well to 
restore the full statutory patent period for inventions in 
the drug field by extending the length of patent protec- 
tion for approved products by the equivalent of the time 
taken for evaluation by the regulatory agency. (In the 
present regulatory environment, patent protection must 
often begin years before a product can be marketed, 
thus curtailing the effective life of the patent.) A 
strengthening of patent policies would encourage an 
even closer working relation between universities and 
the industry. It is clearly imperative for the future of 
therapeutics that research and development of the 
highest quality be encouraged in all ways possible. 
Another way to help secure such a goal would be to 
provide accelerated depreciation for capital investment 
in research facilities and equipment. 

Whatever steps are to be taken it will always be im- 
perative that Federal support of basic research in uni- 
versities be continued and expanded. Without this, so- 
ciety itself, as well as the pharmaceutical industry, 
would be seriously and irrevocably impoverished. 

Whether we like it or not, the linkage of government 
funding to scientific progress in the 20th century is here 
to stay. The launching of the first man-made satellite by 
the Russians in the late 1950s brought about a tre- 
mendous increase in U.S. Government funding of 
science, particularly in the physical sciences, which 
bore some relation to military preparedness. Massive 
government scientific projects in the military or quasi- 
military fields are more likely to be notably successful 
than in any other area. The Manhattan Project, which 
ushered in the atomic age, and the staggering 
achievements of space technology, are examples. 
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In medicine and biology, contractual targeted re- 

search has been less successful. One failure of the 

massive-project approach to science in the medical 

field was the U.S. Government’s much publicized 

five-year effort to find a cure for cancer. A lot of very 

good science came out of that undertaking, but it also 

engendered a great deal of public disillusionment and, 

of course, produced no cure for cancer. The Govern- 

ment’s whimsical fluctuations in identifying biomedical 

priorities without regard to the state of the art have all 

too often led to setting unrealistic goals and later to 

public disenchantment with the whole scientific en- 

terprise. 

Nevertheless, many notable achievements in ther- 

apeutic medicine have been hastened by government 

funding. The development of penicillin was the result 

of a mammoth transatlantic collaboration by British and 

American university, and pharmaceutical-industry 

scientists, supported by the two governments and 

spurred on by the needs of the battlefield. The synthesis 
of cortisone in 1944 resulted from a war-inspired 

project. The U.S. Government had received reports that 

the Germans were supplying their pilots with adrenal 

steroids which gave them the physical capacity to fly 

and fight at 40,000 feet. And so the development of a 

similar compound for testing on allied pilots received 

a high priority, higher even than penicillin’s [ 141. The 

reports proved false, but the work went on; as a result, 

medicine has had the benefits of steroids much sooner, 

probably, than it would have had otherwise. 

Although industry can collaborate with, augment and 

complement the basic research in the universities, there 

is no way it can itself support the amount of basic re- 

search required for effective medical and therapeutic 

advance. The cost of carrying out basic research is so 

high that it must be borne largely by the state, directly 

or indirectly. The creation of the National Institutes of 

Health has played a crucial role in advancing science 

in this country. 

At present, approximately 59 percent of the nation’s 

basic research is carried out on the university campus 

or at federally funded research and development cen- 
ters associated with universities. About 16 percent is 

carried out by industry, 16 percent by the Federal 

Government and 9 percent by various nonprofit insti- 

tutions. The bulk of this basic research is, of course, 

funded by the Federal Government. 

All evidence, historic and current, shows that uni- 

versities have the unchallengeable role in carrying out 

fundamental research at the frontiers of science, as well 

as for teaching the succeeding generations of scientists 
and engineers. The role of the university in supplying 

the doctoral scientists and engineers needed for em- 

ployment throughout the research and development 
system is obvious and central. 

Just as convincingly, evidence and weight of argu- 

ment fall on the side of allowing and encouraging in- 

dustry to continue its traditional role of developing 

promising leads toward products with social utility and 

merit. 

The counsel to encourage the abstract inclinations 

of university scientists and the concrete inclinations of 

industrial researchers is sound pragmatic advice in at 

least two ways. Firstly, scientists are variously moti- 

vated, and the decision to fertilize their contrasting in- 

clinations recognizes this diversity. Secondly, financial 

requirements of any research and development system 

have outgrown all means of support except govern- 

mental. I am not, however, suggesting that government 
support university-based and industry-based research 

in the same way. The government is well advised to fund 

the one by means of direct investigator initiated grants, 

and to a lesser extent by contract, whereas the other 

should be encouraged by different means. Realistic 

patent protection, and incentives for research through 

a concern for such mechanisms as an accelerated 

depreciation of investments is highly desirable. There 

is no need to alter the present system radically if careful 

nudging can bring the different motives of industrial and 

academic researchers together. There is no reason they 

cannot become even closer partners. Already, there are 

an increasing number of diverse financial arrangements 

between universities and industry which are likely to 

prove mutually beneficial. 

Overriding all pragmatic or institutional constraints 

are those cultural constraints which mold the shape of 

science and society. About these, we should recall 

Francis Bacon’s warning that the increase of the 

“power of man over matter” would be useful and safe 

only if mankind concerned itself with the long-range 

consequences of the practical applications of knowl- 

edge. In 1605, at the very beginning of the scientific era, 

Bacon [ 161 emphasized that “the betterment of life 
depends as much on the formulation of goals as on the 
development of techniques.” This assertion defines 

most eloquently the pressing problem facing our soci- 

ety. John Dewey [ 171 put it this way: 

“ Man has beliefs which scientific inquiry vouch safe, 
beliefs about the actual structure and processes of 
things; and he also has beliefs about the values which 
should regulate his conduct. The question of how these 
two ways of believing may most effectively and fruit- 
fully interact with one another is the most general 
and significant of all the problems which life pre- 
sents to us. ” 

The interaction between science and human values 
will ultimately determine the nature of our society. If 

society is to achieve its highest goals, science must be 

governed by reason, not rhetoric, and most embody the 

July 1981 The American Journal of Medicine Volume 71 87 



PHARMACEUTICAL INDUSTRY AND ACADEME-BEARN 

noblest aspirations of mankind without which all prog- tention to the relevance of ‘Quest for Certainty’ by John 
ress is vain and futile. Dewey to some of the issues discussed in this essay. 
ACKNOWLEDGMENT I am also much indebted to C. High for his helpful advice 
I am greatly indebted to G. C. F. B. for drawing my at- and comments. 
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