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The.soeial institution that is Scienee has growh dramaticaliyeh
iﬁ.the last 180 fearsr: Durlng thls perlod the. relatlonshlp_ |
of science. to educatlon Government and industry has by
'nece551ty been 51gn1f1cant1y altered Yet, I would sugoest:
-that in recent years “the relevance of research performed at
-'our-unlver51t1e5'to-modern 1ndustrlal socrety.has become less
: apparent than 1t has been 1n years past and must be p051t1ve1y
treartlculated | ' |

Probably:the'most_important.impetas for ehahge'in thep
_scientific scene during this long period was therindustrial.-
irevoiution and the demands of the hew industries for greater
_SCientific.input; This ﬁas explicitly recogﬁized in the.
creation of the Eeole Polytechnique in 1794 by a group of
_notedfscieﬁtists led by the chemist Fourcroy; -Foureroytsaw
that "a sound-traihing in the‘éeometrical and'phyeical sciences
was all the basis industry’needed'for aiding*the country in
its defense during war' ., . RN |

The Ecole Polvtechnlque experlence can be 1dent1f1ed in
.the support wh1ch German 1ndustr1es particularly the chemlcai
_'1ndustry, gave to the Technlsches Hochschulen which sprouted
in many German cities. Hlstory leaves little doubt of the
.“.industrial motivation behind the founding of the Royal College

of Chemistry and the Royal'Schooi of Mines in England.
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It wasfat.teeearch institotions like this thet important‘:
19th eehtury generalizetions in science-emerged; such as: |
 the" theory of conservatlon of enerb,, the atomlc.theory of matter,
the germ theory of dlsease, the f1e1d theory of forces and
jthe cell theory of the organism. It then appeared that. nature'
h_would 1nev1tab1y be mastered by man. |

| But even as we 1ook at these representatlve theorles, We_
note that thls was also a period of scientific spec1allza+10n,'
durlng which there was. much effort directed: to reduc1ng such
- complex theories into 1nnovat10ns_wh1ch fed the industrial
..reﬁolution. _ _ | | |

Thos,tthe synthetic organic'chemical industry and the
electrical industry could mnot heve existed exceot for.the
scientific discovefies maae in lehoratorieseof the -cmerging
research institutions. Further, then as now, the translation
of new SC1ent1f1c discoveries into successful 1ndustr1a1 tools
‘depended moreover, on. the development of sc1ent1f1c and
technical education and tralnlng furnished by such institutions.

The syﬁthetio dye industry wae botﬁ in the year 18560,
when Willieﬁ'Henfy Perkin, an eighteen—yeef4oldretudent at
thetRoyal College of.Chemistry in London,'synthesized a strong
.maove dye from coal’tar. The process was not patented. Within
. a yeer Perkin launched a new 1ndustry w1th the aid of his father

The synthe51s was made in a 1aboratory at a technlcal college

b
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dand.the.ability to'putdthe new sciohce to WOrk.depended upon
.the fact that there were a 1arge.nombefdof trained chemisté,
gfaduates of the'Royal College of Chemistfy and‘of theid |
Techisohes Hochscholen in:Germany'— - people ﬁho'knew=how'to-
.'manipuidte and‘control the many processeé'involved in-the ﬁéking
. of organlc dyes ' By'1862 flve years: after Perkln began; |
manufacturlng, flve meortant industrial colors were belng
_synthetlcally produced Synthetic mauve, fuch51a, anlllne
blue, yellow and 1mper1a1 purple whlch were preV1ously made
from‘thelr natural analogues,-changed the economy of several
natlons. | | o “

Yet notwithstanding the Brltlsh prellmlnary dlscovery;_
within a short time Germany had ou;strlpped England_as a
'fproducer.of'Organic dyes,'and by the end of fhe 19th oentury
Germany was exporting synthetlc dyes to England |
| The 1nab111ty of the British to part1c1pate in the practlcal
returns of a great 1ndustry which they made pOSSlble,=WaS even
- more dramatically duplioated years latef. The Uhifed States;
.capltallzlng on the flndlngs of Drs Alexander Flemlng and
| Howard Florey of St. Mary's HOSpltal of London and Oxford
dUnlver51ty some eleven years after the 1n1tlal-report on

penicillin, :created the antibiotic industry.
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One may well conjecture that these major economic losses
to the ‘United Klngdom may not have occurred or would have been
ameliorated if the 1nvest10ators involved and thelr supportlnn
: management “had taken greater note of the world‘s patent

'systems and thelr practlcal 1mp11catlohs s Wlll say more on

this later though T would note that the Unlted Klngdom is

o'sald to have taken these losses 1nto con51derat10n durlng

its deliberation to establlsh the Natlonal Research and
.Development'Corporatlon after the second World'War.

'The 19th.centuryrtheh can be understood as a centﬁry of
applied sciehce-When weorecognize that its achievements depended‘
‘not alone upon “the ba51c sc1ent1f1c dlscoverles made. by the
-.great men of ‘science, but requlred the develoPment of the'
.institutional'anderpinnlngs - the educat10na1 fac111t1es, the
research laboratorles, the instrumentation, equlpment and chemlstry
which- permltted the . appllcatlon of new dlscoverles

" But then, even as now, science and Government-leaders.could
not agree on the balance of support betﬁeen basic and applied
research 'Thus Joseph Henry, the flrSt Secretary of the_
_ﬁSmlthsonlan Instltutlon noted in the Instltutlon s Annual
. VReport of 1853 that
"As soon as any branch of science can be brought to
bear 'on the necessities, conveniences, or luxuries of
life, it meets with encouragement and.reward;f Not so

"with the discovery of the incipient principles of
science; the investigations which lead to those receive
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- no fostering care from the Government and are considered
trifles unworthy of the attention of those who place
~the supreme good in that which immediately administers
- to the physical needs ... But he who loves truth for

its own sake, feels that its higher aims are lowered and
its moral influence marred by being continually summoned
to the bar of 1mmed1ate and culpable utility." .

-As 1f in rebuttal Dr. Henry Roscoe 1n hlS eulogy of Louls

Pasteur in 1889 stated

“For although 1t is foolish and short 51ghted 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 deservedly attract more attention and create a more
~general interest than others having so far no direct
i B_aring on the welfare of the race.”™ (Emphasis added )

Pasteur, hlmself a great pragmatlst cnce stated

"There is no greater charm for the investigator thanlto

make new discoveries; but his pleasure is heightened

when he sees that they have a direct applicatlon to

~ practical life."

The Pasteur statement in addition to supporting applied .
‘research carries w1th it an 1mp11cat10n that there is an |
‘1nherent de51re in every 1nvest1gator, Wthh should be satisfled
. to apply his fundamental f1nd1ngs

It is my perceptlon that the balance of research being
conducted at universities w1th Government support today is-

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

‘that is, basic rather than applied. I SUpport this balance on
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. the.grounds'that_SOOner.or later some important.application_
of thistresearch would'find its way into our market economy;
Furthermore, absent basic research, we would sooner or later
reach the point where applications trailed off'into insig-'
-;nificence However,pI believe this belance Can'better be
'.'defended if it 1s coupled w1th an 1ncreased and 1dent1f1ed
leffort on the part of unlver51tles accepting support to transfer
.fundamental flndlngs whenever p0551b1e to_those in 1ndustry
_whorcould make best_use'of tnem or at least establish means
to document'the flow_of research funds into practical resoits;-
While I note no difficulties with the.level'of Government
support g01ng to universities for ba51c research if efforts
at technology transfer are made, there is growlng concern in
_Congress to better account for research funding. Thus, the
Mansfield Amendment which permits DOD to support.only
mission-related research, and the‘recently defeated Baumann
rAmendment which proposed Congressional review of NSF grants,
- to assure use of funds for pro;ects Wthh evidence some prospect
of solv1ng immediate publlc problems '_
Further, questions posed by the CongressiOnal'Sobcommittees
'respons1ble for HEW and NASA appropriations have clearly
-ﬂlndlcated an 1nterest in determlnlng whether the funding of
basic research at universities was generatang.solutlonsrto

public problems.



=

These inquiries to some extent evrdence a mlsunderstandrng
xthat universities can generally solve publlC problems

'-:wlthout the further collaborative ald_offlndustry, or at the
'_very least have the means of determining whether the'practical

results of thelr research have been adopted and applled by

1ndustry.' In regard. to the former it appears necessary that

we all make better efforts in the future to explain that Govern—

dment support of research at unlver51t1es is in the maln to |

'lserve the purpose of generating fundamental bases of sc1ent1f1c

1nformatlon upon Whlch industry builds useful results However,'

in regard to the latter as I have preV1ou51y suggested I

'_belleve universities could be d01ng moyre to 1nterface and

‘obtain the cooperatlve aid of sophlstlcated 1ndustr1a1 developers
in delivering fundamental innovations to the narketplaCe " This
effort seems to be needed more now than years past due to a

number of barrlers impeding. mean1ngfu1 interface and communlcatlon
whlched1d not exist in the 19th century. | Some of these

_,barriers might be considered' 1ndustry $ preoccupatlon with its
own in-house research efforts, the huge prollferatlon of basic
f1nd1ngs, organlzatlonal barrlers generated by size, Government
.pre market clearance of drugs and medical dev1ces and other
regulatlon and the dlfflCUltY of establlshlng and transferrlng

intellectual property rights.
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‘Because of these ex1st1ng barrlers, it 1is percelved that
mere publlcatlon of results will not: necessarlly guarantee
utlllzatlon of fundamental flndlngs.' It is eV1dent that
.1nte11ectua1 property rights, 1nc1ud1ng patents, are 1mportant
to the accompllshment of utlllzatlon when 1t 1s understood

that 1nherent to the transfer process 15 a dec1510n on the part
of the 1ndustr1a1 entrepreneur on whether the 1nte11ectual
pr0perty rights in the innovation being offered for development'
eare-sufficient to protect its interests. While we know that

not all transfers includetan exchange of intellectnal'prOperty
rlghts, it is unpredlctable as to Wthh transfers the entrepreneur
_rw111-cqn51der to require such an exchange. We do know however,
 that where substantial risk eapital is involved, there is a-
likelihood that transfer will not occur if the-entrepreneur‘
isn't afforded some property protection. | | _

Now, this 'leads te the obvious;.bUt not yet substantially
1mp1emented conclusion that in order to afford the correct
property exchange from the fundamental innovator to the .

industrial developer at the right tlme,.the,rnnovatlng.universityn
must-identify and establish rights in more intellectuai property
than it will exchange through thertimely management and .
:intelligent intellectual property policies._.Because ef'this
necessary property‘pretection,.inveStigators must be tanght'td

¥
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“think ahead' since the patent laws are ﬁritten.against'those-
- who delay protectlon | This.management canfonly be'afferded
by unlver51t1es w1111ng to acquaint themselves w1th the ba51c
_’pr1nc1p1es of 1nte11ectual property protection and the-'
ablllty to communlcate to 1nvest1gators 1ts.'importance in.
' the transfer mechanlsm | ‘_
_ Let me suggest that 1£ thlS pollcy had been 1mp1emented
.by the ‘United Klngdom as early as 1850, the British may well
‘ have shared in the economic reward of the synthetlc dye 1ndustry
for many more years than they were permitted by German competltlon.
-eMorellmportant,-the-antlblotlc 1ndastry may‘well be British |
rather.than American: and peniciliinrmight.weil'hare:Been.'.
trbrought to the public ten years earller W1th the resultant
preservatlon of hundreds of thousands of lives. As I noted
'prev1ously, the British have attempted to av01d further loss
of its economic pesition in British inventions by establishing_
n NRDC, a.central'Government 1iceneing organiaation{ Although
we believe the NRDC type organization notran"adequate Substitute
for_an'effective unirersity patent-management prganization, it
._‘has suCcessfully managed'the licensing and-derelepment by. a
.Britieh pharmaceutical concern of cephalosporin“ one of:the.major'.
.'second generation antlblotlcs generated by Oxford Unlver51ty

,wzth Government support

‘e
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1t now seems clear that the cont1nua1 stream of tech-
tnologlcal development Wthh forms an 1mportant basis for
economic growth, cannot be obtained through the 51mp1e'
expedlent of publishing scientific and technical 1deas in
the hope that their commercial relevance w111 be apparent.
to the_lndustrlal sector. University andrlnvestlgator
advocacy of such ideas is nearly-always'imperative.in order
to create a likelihood of their commercialluse,
On September 23, 1975, the Committee on'Government.?atent

tPoiicy, acting for the_Federal Council for Science and |
'_-Technology.in‘an effort to create an incentive in.universities
to advocate their inventive ideas'and,to eliminate'oneISerious
rbarrier to transfer, 'recommended that all the agencies'of
the Executlve prov1de to unlver51t1es a first optlon to_
_ substantlally all inventions generated w1th Federal support, if.
they are found to have an identified technology-transfer fnnctionr
In addition, the Committee also_directed that an interagency
committee he formed for the purpose ot joint agency identification
of un1ver51t1es hav1ng a satisfactory technology transfer |
“'functlon ThlS recommendation is’ near flnal 1mp1ementatlon
B through a Federal Procurement Regulatlon. |

Notwithstanding these long sought p051t1ve developments,

it shouldibe noted that implementation of thevrecommendatxons

by agencies that do not presently have such policies has been
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”_left'to each agency‘s own discretion. Accordlngly,. the

opinions of each university on these matters will 510n1f1cantly
affect the dlrectﬂon that 1nd1V1dual agencies may take

As I prev1ously suggested w1th well over 3 b11110n dollars

‘of Federal support g01ng to support of research at unlver51t1es,

'questlons on accountablllty can hardly be av01ded and may well

be easrer to respond to if technology transfer functions

_capable of tracking results exist at all universities'which

-are'substantially involved in research. In other words,

support of non-specific and non-measured objectives'may well

be in the public interest as suggested by Joseph Henry, but
errits_justification-ﬁill;be1mUCh.more difficﬁlt in this era of

| capital'shortage;




