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“The GOC1aF:1nst1 utlon that is science has grown dramatically kﬁi;

in the last 180 yearsq Durlng thls perlod the relatlonshlp :Eé;fjﬁ)ﬂﬁ
of science to educatlon,‘Government and 1ndustry has by “f 64%4/2%{
' delodoe 3,
_nece551ty been 51gn1f1cant1y altered Yet, I would sugvest '*kﬂj—

'that ‘in recent years the relevance of research performed at; fégﬂ&jé

Cour un1V6TSItleS to modern 1ndustr1a1 SOC1ety ‘has become_lesslsyyukﬁfr;

apparent than 1t has been in years past and must be p051ti»ely' 4»: A{%

: reartlculated. B 1 e S ~i?gmvi,j
_Probably the most important impetus for change in the b
: - o o ' | S foum;,:c
scientific scene during this long period was the industrial Al
R o ' ' : ey :
. _ L s .
revolution and the demands of the new industries for greater E&%i?{g}
scientific input. This was explicitly recognized in the (ﬁj;¢?3t’”
_ - Lo | | &= S e, G0
. . ] . _ £ ‘
creation of the Ecole Polytechnique in 1794 by a group of \ & {ﬁ?ﬁ%&'

noted scientists led by the ehemist Fourcroy._ Fourcroy saw
that:"agsounditrainiug in the geometrical and:physical'sc;
was ali'the basis industry needed'for:aiding the oountry'ine
its defepse‘during war".

‘The Ecole Polytechnique experience can be identified|in.

.the support Wthh Cerman industries, partlcularly the chem1ca1
1ndustry, gave to the Technlsches Hochschulen Whlch sprouted
in many German c1t1es Hlstory leaves 11tt1e doubt of the
.1ndustrlal motivation behind the foundlng of the Royal Colleg :

of Chemistry and the Royal School of Mlnes in England
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It was at. research institutions like this that im;
"19th century generallzatlons in science emerged
‘the;theory.of conservation of energy, the atomic theory
‘the'germ_theofy of disease, the fieid ‘theory of forces,
'*theccell theory'of the organiSm It then appeared that
_ ;would 1nev1tably be mastered by man.
| But even as we 1ook at these representatlve theorli
- note that this was also a perlod of scientific spec1a11z
durlng Wthh there was much effort dlrected to reducing
complex theorles into 1nnovatlons whlch fed the 1ndustr1

revolutlon.

Thus

-electr1ca1 1ndustry could not have. exlsted except “for th

.sc1ent1f1c dlscoverles made in laboratorles of the emerg

research institutions. Further5 then as now, the transl

of new scientific discoveries into successful industrial

depended; moreover,
.technical education and'ttaining furnished by such insti

| he synthet1c dye 1ndustry was born in the year 1
when William Henry Perkln, an elghteen year- old student
.the Royal College_of Chemlstry in London,3synthe51zed a
'maute dye from coai tar. Thelprocesshwas not patented.
a year Perkih 1aunched a new industry ﬁith the aid of

The synthesis was made in a 1aboratory at a techn1ca1 c

such.as:

the synthetic organic'chemical'industry and
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and the ability to put the new science to WOrk.depended'upbh

‘the fact that there were a large nhmber of.trained_chemis
- graduates of the Royal College of Chemistry and of the
. Techlsches Hochscholen in Germany - - people who Lnew how

anlpulate and control the many proceoses 1nv01ved in the

of organlc dyes:. By 1862, f1ve-years after-Perkln began 3

manufacturlng, five ;mportant 1ndustr131 colors were bein

| synthetlcally produced ‘Synthetic mauve, fuch31a, an111n

c

ts,

to

making

g .

blue, yellow and 1mper1a1 purple whlch were prev1ously made

from thelr natural analogues, changed-the economy of seve
nations. | | |
Yet, notwithstanding the British preliminary discovez

w1th1n a short time Germany had outstrlpped England as a;

Tal

Y,'

producer of organic dyes, and by the end of the 19th century

Germany was exporting synthet1c dyes to England.

. The inability_of‘the'British to participate in the pr

returns of a great industry which they made possible, was.

more dramaticallyhduplicated'years_later.. The United St

‘capitalizing on the findings of Drs. Aléxandér Fleming and

Howard Florey of St. Mary's Hospitai‘of-London and- Oxford
‘University some eleven years after the initial'report on:

penicillin,tcreated the antibiotic industry.
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One may well conjecture that these major economlc loss
:to the Unlted Klngdom may not have occurred or would have
amellorated if the. 1nvest10ators involved and their. suppor
management had taken greater note of the world‘s patent

'systems and thelr pract1ca1 1mp11cat10ns

this 1ater, though I would note that the United Kingdom is;

said to have taken these losses into consideration.during
its dellberatlon to establish the National Research and
I XP.
Development Corporatlondafter the second World War,
The 19th century then ' can be understood as a century o

applied Science when we recognize that its achievements de

- not alone upon the ba51c sc1ent1f1c discoveries made by th

great men of sc1ence, but requlred the development of the
institutional underpinnings - the educatlonal facilities,
research 1ab0rator1es, ‘the 1nstrumentat10n, equipment and
which permltted the appllcatlon of new discoveries.

But then even as now, science and Government leaders
not agree on the balance of support between ba51c and app]
-Tresearch.',Thus
Smithsonian'lnstltutlon, noted,ln.the Instltutlon S Annual
'Report of 1853 that | - | |

"As soon as any branch of science can be brought to !
bear on the necessities, conveniences, or luxuries of;
1life, it meets with encouragement and reward. Not so
with the discovery of the incipient principles of

science; the investigations which lead to those receiv

I_w111 say more

Joseph Henry, the first Secretary of the|
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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 administer
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 immediate and culpable utility."

Wi

fAs 1f in rebuttal Dr.'Hehry_Roscoe-in'his eulogy of Leuisf

: Pasteur in 1889 stated

M"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 deservedly attract more attention and create a more
general interest than others having so far no direct!
~bearing on the welfare of the race.” (Emphasis added.)

Pasteur, himself a great'pragmatist,-Once stated:
"There is no greater charm for the investigator than !to
make new discoveries; but his pleasure is heightened

- when he sees that they have a direct application.to
~ practical life." . ' '

The Pasteur statement, in addition to supporting applied.
",research carries with it an implication that there is-anE

_1nherent de51re 1n every 1nvest1gator, whlch should be sailsfied,

to apply his fundamental flndlngs | | |
It is my perceptron that the balance of research belng

conoucted at universities with. Government support today 1%

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

-that 1s, ba51c rather than applled I_support~thls balance on.

o
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the grounds that sooner or later some important applicati

.of~this research would find its way into our market eco

on

nomy

'-Furthermore, absent ba51c research, we would sooner or later

reach the p01nt where appllcatlons ‘trailed off into 1n51g-
‘nlflcance However I belleve ‘this balance can better be‘

:defended 1f it is coupled with an 1ncreased and 1dent1f1ed

.effort on the part of unlver51t1es acceptlno support.to-transfer

fundamental flndlngs whenever p0551b1e to those in 1ndustry

who could make best use of them or at least establish means

%

to document the flow of research funds into- practlcal results.

Whlle I note no. dlfflcultles w1th the 1eve1 of Government

_support going to unlver51t1es for ba51c research 1f efforts-

at technology transfer are made, there is growing concern_in3

Congress to better_account for research funding. Thus, the

Mansfield Amendment which permits DOb_to'support only-

- miséion-related-research .and the recently defeated Baumann

Amendment which prOposed Congre551ona1 review of NSF grants,

_to assure use of funds for pro;ects which eV1dence some ‘prospect-

of solv1ng 1mmedlate publlc problems.
Further, questlons posed by the Congre551ona1 Subcon
'.re5pon51b1e for HEW and NASA appr0pr1at10ns have clearly

1nd1cated an interest in determlnlng whether the funding

b351c research at un1Ver51t1es was generatlng solutlons to

publlc problems.
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'that universities can generallv solve publlc problems

very least have the means of determining whether'the pra
we all make better efforts in the future to explain that
- information . upon which industry builds useful results.

‘obtain the cooperative'aid of sophisticated industrial de

which did not exist in the 19th century.
~barriers might be considered'

- own in-house- research efforts, the huge prollferatlon of

.7.-

These 1nqu1r1es to some extent evidence a mlsunderst
w1thout_the.further_collaboratlve ald_of 1ndustry, or at

results of thelr research have been adopted and applled b;

In regard to the former, 1t appears necessary

1ndustry.

- ment support of research at universities is in the main t

serve the purpose of generating fundamental bases of scie

in regard to the latter as I have'preViously suggested, T

believe universities could be doing more to interface and

in delivering fundamental innovations to thelmarketplace{

effort seems to be needed more now than years past due ta
number of barriers impeding meaningful interface and comn
Some of these
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organlzatlonal barrlers generated by size, Government

preemarket clearance of drugs and medical devices and other
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Because of:these_existing barriers, it is_perceired.t
mere pubiieation_of results will not necesearily guarante
utilization of fundamental findings It is ev1dent that

intellectual property rlghts, 1nc1ud1ng patents, are impo
to the accompllshment of utlllzatlon when it 1is understoo
that 1nherent to the transfer process is a dec151on on th
of the 1ndustr1a1 entrepreneur on whether the 1nte11ectua
property rights in the innovation ‘being offered for_devel
are suff1c1ent to protect 1ts 1nterests. Whiie we-know t
not all transfers include an exchange of 1ntellectua1 pro
rights, it is unpredictablegas to which transfers the ent
nill consider to require such an exchange. .We_do Know, h

that where substantial risk capital is involved, there is

likelihood that transfer will not occur if the entrepreneur

isn't afforded ‘some. property protectlon.
Now, this leads to the obv1ous, but not yet substantl
_implemented, conclusion that in order.to afford the corre
p property exchange from the fundamental innovator to the
-industriai developer.at the right time, the.innoveting_on
nustlidentify and establish rights in more intelleetnal p
than it will exchange through the timely management and
intelligent intellectual property_policies. Because or_t

- necessary property protection,_investigators'must.be taug
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think ahead,

who_delay-protéetibn.

since the patent laws are written against tho

 This management can:onlyghe afforded

se .

5_by'universities willing to.acquaint'themselves with the basic =

pr1nc1p1es of 1nte11ectua1 pr0perty protectlon and the.
lablllty to. communlcate to 1nvest1gators 1ts
the transfer mechanlsm.-h | |
Let me suggest that 1f thls pOllCY had ‘been 1mp1ement
by therUn;ted K;ngdom,as early as 1850, the British may w
have:shared in the‘economic reward of the synthetic dye i
for:many-more'years'then‘they were petmitted bf.German co
More 1nportant the antibiotic industry may well be Briti

rather than Amerlcan, and pen1c1111n mlght well have been

brought to the pub11c ten years earlier w1th the resultan

_preservatlon of hundreds of thousands of lives. As I not

previously, the British have attempted to avoid:further 1

of its economlc p051t10n in Brltlsh 1nvent10ns by establi

NRDC a central Government 11cen51ng organlzatlon Althe
. we be11eve the NRDC type organlzatlon not an adequate sul
-for an effectlve unlver51ty patent management organlzatu

has successfully managed the 11cen51ng and . development b

Brltlsh pharmaceut1ca1 concern of cephalosporln one of

second generatlon antibiotics generated by Oxford Unlver

~with Government support
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It now seems'clear that the continual stream of tech-1’

nologlcal development which forms an important ba51s for
economic growth cannot be obtained through the 51mp1e

_expedlent of publlshlngsc1ent1f1c and technlcal 1deas in-

the hope that thelr commerc1a1 relevance will be apparent'

to the 1ndustrlal sector. Unlver51ty and 1nvest1gator

advocacy of such 1deas is nearly always Jmperatlve in orde

to create a likelihood of their commercial use.
On September 23, 1975,
Policy, aCting for the Federal Council for Science and

Technology in an effort to create an incentive in univers

~to advocate theirninventive ideas and-to eliminate one. se:

. barrler to transfer recommended that all the agenC1es of
_:the Executlve prov1de to unlver51t1es a flrst 0pt10n to

substantlally all inventions generated Wlth Federal SUppo?
ther are found_to have an identified technology'transfer
In addition; the.Committee also directed that an interagel
comnittee be formed-for_the purpose of joint agency ident
.of universities having a satisfactory technology.transfer
tunction ThlS recommendatlon is near final 1mp1ementat1
..through a Federal Procurement Regulatlon - ’7G53454"

Notw1thstand1ng these long sought positive developme
it should be noted that implementation of the recommendat

by agenc1es-that do not presently have such p011c1es has

the'Committeejon Government Pa-
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' left to each agency‘s owWn dlscretlon. Accor

affect the direction that individual acencées may take.

As T preV1ou51y suggested with well over 3 billion dollars

"of Federal bupport g01ng to support of research at unlversltles E

: questlons on accountablllty can hardly be av01ded and may

be easier to respond to if technology transﬁer functlons_

capable of tracking results

are substantiaily-involVed in research. In other words,

support of non—SpeCific and non-measured objectives may

be in the public interest as suggested by Joseph Henry,-but

1ts Justlflcatlon w111 be much more dlfflcult in thlS era

capltal shortage.
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