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The social institution that islscience ﬁas grown dramaticallv
in ‘the last 180 years. D ryhg thS perlod the gelationship

of science to educatlon, Gévernment and industry has by

necessity been 51gn1f1cantly altered. Yet, I would sugnest

. [

that in recent years the relevance of research performed at

our universities tQ modern 1ndustr1al soc1ety has become less

apparent than it has been in years past and must be p051t1vely

.
~

rearticulated. . s ' .
- Probably the most important impetus for change dn‘the
scientific scene duringfthis long period was the industrial
revolution and the demands of the new industries forbgrea}er :
scientific input.” This was explicitly'recogndzed in the
creation of the Ecole Polytechnique 1n 1794 by a. group q@
) noted scientists led by the chemlst Fourcroy FourcrgV saw
that "a sound training in the geometrical and'phy51cal sciences
was all the baSis industry needed for‘aiding the codntry in
its‘defense during war". ' ' O

The: Ecole Polytechnlque experience can be 1dent1f13§ in
the support which German industries, partlcularlgﬁahe chem1ca1'

“

industry, gave to the Technlsches Hochschulen which- sprouted f
in many German cities. Hlstory leaves little doubt of the
industrial mot1vatlon behind- the foundlng of the Royal Collcge“

of Chemistry and the Royal School of Mines.in England ,
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It was at research institutions 1Tke this that important

»

19th century generallzatlons in sciience emeréed ‘such as:

_the theory of conservatlon of energy, the atomic theory of matter,_‘

\
the germ theory of -disease, the field theory af\forceq and

o
the cell theory of the organism. It then appea_ed that nature

!

q

would 1nev1tab1y be mastered by man.

note ‘that thlS was also a period of sc1ent1f1c-'
- 7 ¢

dur1ng wh1ch there was much effort directed to :

~

complex theorles into 1nnovat10ns which fed the : fhstrial

revolutlon
?

-

Thus, the synthetlc organlc chemical 1ndu$f. and the

”electr1ca1 1ndustry could not have existed excep'_j
,& b
sc1en;1f1c d1§cover1es made 1in 1aborator1es of thaf

Lt
research 1ns¢1tut1ons : Further then as now, theﬂ%nQnslat1on

L i ‘.
of new scientific ‘discoverices into successful indu
.

depended, 'moreoyer on the.development of sc1ent1f 11
technlcal education and training furn1shed by such ;mstitut1ons
‘ |

'ar 1856,

The synthcflc dye industry was born in thefF

when - William-HenrY Perkln, an e1ghteen year-old s&uaent at
i .

the Royal College ni Chemlstry in London, syntheS}ZEd a strong
mauve dye from coaf tar The process was not paﬁen pd Within

a year, Perkln 'launched a new 1ndustry w1th the %1' of hlS fathe.

The syntheSIs yas made in a 1aboratory at a techﬁlf

1 college
»‘: '.’.“‘ ) [:'
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- and the ability to put ‘the new scAence to work dependud upon

the act that there werec a large mber of trained chemists,
graduates of the Royal College of Chemistry and of the
Techisches Hochscholen in Germany - - people who knew how to\
manipulate and control~the many p{écesses involved in the making
of organic dyes. By.l862, iivg years afiter Perkin began
manufacturing, five importan\\indu>tr1al colors werec b01ng .
synthetically produced. Syntheti; mayve, fuchsia, aniline ‘,%
blue, yellow and imperial purple which wera previously_made R
from their natural\analoéue§, changeq-ahe economy of several
nationé. ' |

‘Yet, notw1thstand1ng the British preliminary discovary,
within a short time Germany had outsteipped England as a
producer of organic dyes, and by the end of the 19th centgr?
Germany was exporting syntﬁetigydyes to England.

The idability of the British to partiaipate in the practical
returns of a grecat industry which they madé possible,-was evcn

: »

more dramatically duplicated years later. The United States,
capitalizing on the findings of Drs. Alexander Fleming and.
Howard Floreﬁof St. %y's Hospital of'Lond‘on and Oxford
University $omc eleveﬁ:years after the initial report on

penicillin, created the antibiotic industry.

@,



LT ‘ S ' -4- i o ‘ .
. " N ! .
One may well conjecture that these major economic losses

-
o+

[y L

to the United Kingdom may not have occurrcd or would huve been

amelloratedvaf the - 1nvest1gators 1nvolved and the1r supporting
: )
. ?
AN "management had taken greater note of the worid‘s patent

systems aqd their practical 1mp11catlons. I will $ay more on

g

_ this later, though I would note that the Un1ted Klngdom

sajid to'have taken these 'losses into consideratlon dur1>

ts &eliberatlon to establish the National Research and:“,
Development Corporatlon after the second World‘War.

) | The 19th century then can be understood as a’ century of
app11ed science when we recognlze that 1ts achieyements .depended
not alone upon the basic sc1ent1f1c d1scover1es made by the

f ) great me;ﬁof science, but required the development of the
institutional'underpinnings - the educatlonal facilities, the
Jesearchblaboratories, the instrumentation, equipment and chemlsti.

.- which perm1tted the app11cation of new discoveries.

But then, even as now, science and: Governmgnt leaders could

\ not agree on the ba1ance of support between basioaand applied

-

‘research. Thus, Joseph Henry, the first Secretary of the 7

.’ Ssmithsonian Institution, noted dn‘the Institution's AnnuaL

v

» J .
Report of 1853 that:' « N *
: i
' wAs soon as any branch of science can be brought to S
bear on the necessities, convenicnces, OT- luxuries of . =+
\ +. 1ife, it meets with encouragement and reward. Not so : 7
with the discovery of the incipient principles of

» science; the 1nvest1gatlons which 1ead to those rece1ve

’
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‘-cﬁfb'irom‘fhe Government and are considered
i é;gfﬁgge~attention of those who place

v at which immediatély administers

‘;gégéeds ... But he who loves truth for
9fcdls that its higher aims are lowered and

-:gg?nca marred by being continually summoned
simmediate and culpable utility."

As if injv'ebd¥tal, Dr. Henry Roscoe in his eulogy of Louis
~ : o ’
Pasteur in 18%9 stated: .

L ‘ _ L . )
"For although' it is foolish and short-sighted to decry”
" the .pursuit of any form of scientific study because it
may be as yet far removed from practical application
to the wants of .men, and although such studies may be
of great value as an incentive to intellectual activity,
yet ... discoveries which give us the power of rescuing
‘a population from starvation, or which tend to diminish .
the ills that flesh, whether of man or beast, is heir .to,
must desarvedly attract more attention and create a more
: general interest than others having so far no direct

bearing on thc welfare of the race." (Emphasis added.)

Pastedn, himself a great pragmatist, once stated:

& "There is no greater charm for the inveStigator than to
o make new discoveries; but his pleasure is. heightened
when he sees that they have a direct application to

- practical life."
J

. L. oA . i
The Pasteur statement, in addition to supporting applied

' '\\;eseérdh, carries with it an impiicatibn'that there is an .
inhergnt‘desire in every ipvestigatof, which should be sati;fiéd;
‘to apbly h{s.fundamental findingé. | :4 .
It is my peroepiion that the balansé_éf resé;rch.beihg“
cénductedvaf universities ‘with Goverﬁmen£ §upp6rt todéy is

substantially in the,nature of that espoused by Dr. Henry,

' \ 4 4 : . s
that is, basic-rather'than applied. I support this balance on

. 7 ‘ SR
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the grounds that‘sooner‘or later some important application ,

of this research- would find 1ts way into our market’ economy. -
v 7
?urthermore, absent bas1c research, we would sooner, OT later _—

.

reach’ the point where applications trailed off into insig-
nificance Hewever, I belleve thls balance can, better -be

defended 1f 1t is coupled w1th an 1ncreased and identified

-
3

effort on the part of universities accepting support to transfer
fpndamental f1nd1ngs whenever possible Xo those in 1ndu3trx
* who could fiake best use Bf them or at least: estab11sh means '?.
to document the flow of research funds into practical results.
Whlle I note no dlfflcultles with jhe level pf CovernmEﬁT'

supp01t g01ng to universities for bas1c research if efforts
; v
at technology transfer are made, there is grow1ng concern in -
< ¥
' ' Congress to better account for resea; h fundmng . hus, the

: Mansfield Amendment wh1ch perm1ts DOD~to support only

m1ss1on related research and the recently defeated Baumann

' L

Amendment. which proposed Congresslonal rev1ew of NSF grants
> to éssure use of funds for projects ‘which ev1dence some prospect.

/
- of¢solv1ng 1mmed1ate pub11c problems . o
' Further qaestlons posed by the Congresslonal Subcommattees
;

‘respon91ble for HEW\and NASA appropr1at10ns havg tdearly

.5_" -1nd1cated an interest in determ1n1ng whether the fund1ng of
basic reSearch at un1vers1ﬂhés was generatlng solutlons tooy

~ o mbiic problems. * ?‘" oot o v

L
s
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These 1nqu1rlcs to some extent ev1dence a m15understand1ng

L)

that universities can generally solve pub11c problems

w1thout the further collaboratave aid of lndustry, or at the

L]
o ~

very least have the means of de;ermlnlng‘whether the practical ‘'

|

an

results of their research have 'béen adopted and.applieduhy

<

1ndustry In regard to the former, it appears necessarf;that . 2

u

we all make better efforts in the future to exp1a1n that Govern-‘

ment support of reséarch at universitiés is in the main to.
N .
serve "the purpose of generating fundamental bases of sC1en£1f1c

El

information: upon which 1ndustry bu11ds useful results prever,
in regard to the latter as I have preglously suggested, I
believe’universities could be.doing more to.intErface and :
obtain the cooperat1ve aid. of soph1st1cated 1ndustr1a1 deuelopers

-in delivering fundamental rnnovat1ons to the marketplace. This

.
P

effort seems to be’ neededa'pﬁf now than years past due to a
. 1 iaf h" g%

numnber of barriers 1mped[' 1ngfu1 interface and communlcatlon

\

whikxh did'not exist in ?h century Some of.these

barriers might be considered; 1ndustrx s preoccupation with its ', .

-

oWwn in-house research efforts, the hwge proliferation of basic
findings, organizational barriers ge;erated by size,-Government
pre-market clearance of drugs and medlcdi dev1Ces and other

'regulatlon and the difficulty of establishing and transferrlng

‘1ntcllectua1 property rights.

0 : , ' i \
)
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’Bécadsé of these cxisting‘barriors,.it is perccived that
mere - pub11cat10n of results will not necessarlly guarantee
utlllzatlon of fundamental f1nd1ngs It is ev&dent that
v ' 1ntellectual property r1ghts, 1nclud1ng patents, are important
to the accompllshment of utlllzatlon when it 1is understood
_“that 1nherent to the transfer process is ' a dec151on on the part
TQ : of "the 1ndustr1al entrepreneur on whether the intellectual
property r1ghts in the 1nnovation being offered for development
are suff1c1ent to protect its 1nterests. ‘While we khow that \h‘
not all transfers include an exchange of intellectual property
) r1ghts, it is unpredlctable as to which transfers the entreprencn
. : will cons1der “to require such an- exchange We do know, however,
| that where substant1al risk cap1tal is’ 1nvolved there is a
c likelihood that—transfer will not occur if the entrepreneur
isn t afforded some property protectlon

Now, this leads to the obvious, but not yet substantially

implemented, conclu51on that in order to afford the correct

property exchange from the fundamental innovator to the

industrial developer at the right time, the 1nnovat1ng,uniVersity
. o T . . .
must identify and establish rights in more intellectual property

than it will exchange ;hfough the timely management and
jntelligent intellectyal property policies. .Because of this
necessary property protection, investigatoTs must be taught to

1

Y

10 . - R
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K think ahead, since the patent 1aws are writtcn ag&inst those
who delay protectionr. This management can only be affordcd
by un1vers1t1es willing to acqualnt thcmselves with the b351c

~principles of 1nte11ectua1 property protectlon and the | |
ability_to communicate to 1nvest1gators its importance in -’
thé transfer~mechanism. ' _ o
Let me suggest that if this policy had been'implcmented
'.by the Un1ted Kingdem as early as 1850, the British may well
have shared in the econom1c rew d of the synthetlc dye industry
for many more years than they were permltted by German ;ompet1t101
More amportant, the. ant1b1dt1c industry may we11 be Brttlsh - =
rather ‘than Amerlcan, and pen1c1111n might erl have been
" brought to the publ%c ten years earlier with the resultant
preéervation of hundreds of .thousands of lives. .As I noted
-prevteusly, ‘the British have attempted'to aﬁoid further 1loss

o

of its economic position in British inventions by establlshing -

NRDC, a central Goverhment licensing organlzatlon. Although '
we pelleve the NRDC type organlzatlon not an-.adequate substltute
fgﬁﬁgn egfectlve university patent management organlzatlon, it

@&5;@quessfu11y manaced the 11cen51ng and development by a

: }Bm; 1%81 ]

R

armaceut1ca1 concern of cephalosporin, one of the majo:

..

'heration antibiqtic% éenerated‘by Oxford University
v \ X ) 3

4 B N : v .
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It now scems clear that the continual stream of tech- = ®

. . .
o . . , ..
£

nological devclopment which'ﬁorms an important basisffdp,

.
s . IR

- economic growth, cannot be obtalned through the' gimple . S

-

expedient of publlshlng>C1ent1f1c and technlcal ideas in -
the hope that their commercral relevance will be apparen%

to the industrial sector. Un1vers1ty and 1nvest1gator\

& P ’

advqcacy of such idﬁas is né%rly always imperative 1in order

to create a likelihood ofMtheir commercial use. C .
- e s - . N

On Septémber 23, 1975, the ~Committee on Gevernment Patent

. ' . . . .
Policy, acting for the Federal Council for Science ‘and

L

i N ’ 3 . X 3 - - - .
Technology'An an effort to create ah incentive in universities

4
commended that all the agencie% of

A

the Exccutive provide to un1ver51t1es a first option to

to advocate  their 1nvi;[1ve ideas and to e11m1nate one serious

barrlcnlto transfer,

substantrally all 1nvcnt10ns generated with Federal support, 1f

, they arc found to have an identified technology transfer function.
1} , ) -~ . \
In addition, the Committce also dirccted that an interagency
- L4

\ commjttee be formed {or the purpgsc of,jdint agency identificatior

-

of universities having a*satisfactory technology transfer
I C '

function. ‘This*recommcndation is near final implementation .
through a Federal Procurement Regulatlon
Notw1thstand1ng these long sought p051t1ve developments,

t:should bebnoted that implementation of the recommendations .

L 4

by agenc1es that do not presently have e/eh p011c1es has been

N . R
, . 2

-




e -11-
o I . \
‘feft to each agency's own discretion. Accordingly, the
oplnlons of -each un1Jer51ty on these matters will significantly
affect the dircction that 1nd1v1dual agencics. may take.
As 1 prev1ouqu suggested, with well over 3 b11110n dollars

of Federal support going to SUppOTt of research at unlver51t1es,

'Y
questions on accountabllmty .can hardly be voided and may well

be‘easier to respond to 1f technology transfer functlons | :"
(capable of tracking results ex1st at, all: unlveT51t1e$ whi;h
aréﬁ;ubstantiallyTinvolv%d in research. In gthérlwdrds,.
support of non- specific and non-measured obJectlves'may Wéll
be in the publlc interest as suggested by Joseph Henry, but
1t§~?ust1f1cat10n will be much more difficult in thxs era of

capitad shortage. 3 o

4




