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. the.scientist who is described by Hans as spending a morning in ".
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- THOUGHTS RESPONSIVE TO .
"TWO CULTURES IN THE LABORATORY"

I will start off agfeeing with the last paragraph of "Two Cultures.”
Under no circumstances should an academic'scientist be ‘subjected to

pressure from administrators to select product-oriented probléms. We

can help avoid_suéh'situations by stipulating in institutidnél patent'

agreeménts that the institution's patent'dffice'mﬁst'be removed'admin-

‘istratively from the scientist and must have no connection with promo-

tion committees or other committees that deal with & scientist's career.

On the other hand, éwareness of the pﬁtential cf ﬁatents on-fhe pa;f of
developing.an instrument or method so that he can app]y'it'to a research
problem in the afternoch . . ." may be helpful to the university and to
him. 4 notable cxawple occurred here wﬁen 5id Udenfriend develcped the
fluorossertrorhotometer. I don 't know if the instrument would have been
developed bv-a commercial firm without anm equﬁsive license. I do think'
that it beneflted inveszigatovs in that field by having the instrument

become aveilable to them,

.

There ares many crossovers between sclence and technelogy., aAs Hans points

out, people in academe do beth, Also, many cf the projects that NIH sup-

ports are not basiec research, but applied. Indeed, we are currently

engaged in an exercise to try to classify “basic“ and "applied" by asking




executive secfetaries and study section members to put the projects they

review into various classes, clinical vs. non-clinical, mechanism-oriented

or treatment-oriented. We are trying to classify contractual projects

similarly, including development.

?ubliCations and patents are not antithetical. A paper can be submitted

to a journal and a patent applmcatlon can be filed at the same tlme.

There is not much lost by doing both, except a little time. The patent

-advocates say that-the paﬁent is another ﬁefhod of disclosure_of the
-results of research, and they claiﬁ that the patent, if properly adminis-
'tered.'assures further effort in the'deveibpmenf of an inventieon to prac-

tical use.

4

eI am not so much interested in seeing tﬁat'individual scientists are
.:;ewarded foreinventions throﬁgh patents as I am in providing edditionEl'

: funding for their institutions and, even more impbftant; that the producfs
;.of research are exploited for the benefit of the geﬁeral public; who:after

. all pay for the support of “research,

~ The advocates of the patent system state that failure to patént inventions

results in failure to have useful products or methods developed to the
p01nt of aopllcatlon because investment capltal is not available for

development when there is no assurance that-there w1ll be a return On the

" investment. Private capital flows where there is some protection of the

. investment by a patent or a license. Otherwise, when there is no such

protection, competitors may come in and exploit the development when it is
achieved., This type of eituation, it isfclaimed, results in potentially

useful inventions sitting on the shelves,




When asked to give examples.of 1nvent10ns that were: not. exp101ted becauee
- they were not patented and fell into ;he publlc dOmaln the advocates of
e-patents.say that they cannot prove the negatlve. They would rather glve
'examples of the development that followed the 155uance of patents under
the Pederal patent pollcy that went into effect in the Kennedy era A
1ist of patente'that led to development_ls attached._ Here agaln, it is
a judgmehtal aﬁpraisal of coets of defelepmenf'aﬁd.ﬁarket poteﬁtia; when
we try to decide if the work wouldﬁhave'heen'dene wifhdut a license.
EThe_percep'tion fhat i-heve.ie tﬁat.antipathy fo'patenfe is a pheﬁomenon
of the bioﬁedicel research community. Ceptainly chemists and'ﬁhyeiciste
in universities.have been alert to patents for years, particulafly the
;cﬁemists. It is a.matfer‘of the way the biomedical research culture
;regards itself. However, I see no harm in ﬁaking biomedica? research

“investigators aware of the patent route to development,

As I stated at the outset, the principal danger, that investigators may
- be pressed into an orienfation towards patents, can be averted'by various
- meams, I am not so sure, either, that the_better investigators can be
E pushed that way, They are the better investigators because of.their
curicsity and their intuition. When, either as a result of an intuitive
approach or a serendipitous observation, they make a discovery that can
lead to a beneficial product if it is developed,.tﬁey can bepefit their

instituions and society as a whole.
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TWO CULTURES IN THE LABORATORY

lThe public ar—iarge has showu increasing:interest in whatrgoes on
iﬁ rhe 1aboratories‘dedicated to research and'developmenr in our natiom,
‘and this is fostered by an iucreasing attentiou to these matters'in the
_ public press and on television. The public, however, is sometimes confused
dbout what actually transpires, and particularly about the purposes and -
intents of the people responsible for the action.. This confusion, it
appears to me, is in part due to the 111—advised use of certaln terms,
and_sometimes it is the scientist himself who is responsible for rhe con~-

fusing usage. It is my purpose in what follows to try to find some useful

‘order in what currently approaches chaos.

There are two uuite'distinct cultures ip.tﬁis country.' One_of tﬁese
is housed largely in the laboratories of our universities and_uedical
schools. The other is the predominant activity of the laborarories'of

" the industrial sector. In the academic environment there.is opportunity
for science to prosper. “Science" derives from the Latin word for knoul—
.edge. It treats{iargelxjof ideas and stands iu contrast to technology,
which is.emphasized in many industrial iaooratories. "Technology" stems
from a Greek root meaning art or craft. It deals largely with things--
uaterials, insrruments, machines, and sometimes metﬁods. Science-and
technology are ooth among the creative activities_cf the humen mind and
'tpe human hand. They are extraordinarily wvaluable activities., They are

1nterdependent'and rhey interdigitate very closely, but they are not the
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;same. The frequént'liqkége'bf the two words by the-conjuﬁctibﬁ Mand"
-;does ﬁot in any sense'imﬁly identity, any more than it does for “bacon
;énd eggs." It is generally relétiQely easy tb tell the bacon from the
aeggs; It is also reiatively easy usﬁglly to distinguisﬁ thg éﬁience_from
Ethe'technblogy. 'Scignée pfoéresses throqgh the performénce of'research,
fwhilé technology:pfogéeds by_tﬁe conduct of dévelopment; Again, as with
ibacon and eggé; although.resgarch and development (R & D).are Afteﬁ'spoken
?pf in o;e breath and'ofteﬁ appear as a single budéeta;y iteﬁ, they are not
:identical. Iﬁ almost every instance, the person wofking in the laboratory
;will_knowVPEffectly well whether he is doiﬁg research or doiﬁg development.
gIt should be noted that the very same person may alternate his-acfivities
;befween research and dévelopment. Thus, he may spend the mo;ning develop-
iing an iﬁstrument or a method in order thét he'cén'apply'it to a research
_:problem;in the afternoon devoﬁed_tq an understanding of a fundamental

‘mechanism.

The goals of the two activities are also distinect. Research, if

 su§cessful, leads to discovery; and disébvery, in turn, leads to_publication.
gbeﬁelopment,_on the other hand;'leads to invention; and iﬁvention, if deemed
_;meritorious, leads to patents. The rewards of puBlication are manifold and
;inclﬁde ego—gratificaﬁion, a poséibility of aéademic promotiﬁn, and an.
;increase in likelihood of success in the-competiﬁion for reseafch support.
;In the taré instance it may also lead to the‘capture of a prize. .Wherea;
éthe acquisition of pa - .nts may also have many gratifications, the one which

:clearly_predominates is money. These matters are summarized in Table 1.




- Whereas these two cultures are distinct and different in their

;6rigins and in their purposes, they relate to each other in many ways.

The advéncg of science is critically dépendeﬁﬁ upon many tech#ologiéal
;developments,‘such aé the inﬁention'qé a ngvel_anélytical_insffument or
‘the development of a.uéefulléﬁemical.syntﬁgsis._ Conversely, the develop-
‘ment olf tecimology is critically dependent?upoﬁ 't“ﬁé,knowledge. which is
;geperéted.by scienﬁifié research. Certainly prégtiéally éve;y gajor
:technoibgical development in the pést.can'irace 1£s:§rigins”bdck'to scien~

" tific research which wés'fundaméntAI'to the deﬁelopmental pfocesst

It should, of.course, not be supposed that researéh is fhéprCuliér

- domain of academia, and development the efclﬁsive pasture of industry.
'This line has frequently been crossed and in both directions. The stress, -

:however; is perfectly clear. Whereas publication is the highly reSpegte&

. expectation of industrial development.

It is my belief that this dichotomy has proven valuable and is, in

general, a good thing, Both channels must ?roceed if the totality of

. purposes is to be achieved. A quénching of scientific research could soon

-lead to the exhaustion of undeveloped kndwledge, while a failure of technc-

logical development would certainly markedly slow down the pfogress of

- science.

Whereas science and scientists may have a slightly tarnished image at

L

é this time and in this country, the United States continues to have a love

affair with technology. We love our automobiles, our airplanes, our

- product--indeed, the currency--of academic research, patentsxare an important
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_ celculators, and our kitchen appliances. It 1s notable that ns.our'children
progress through the school system and are'repeatedly exposed to courses
.in American history,_they learn a good deal ebout Thomas.Alva Edison,
Samuel F. B. Morse; Alexander Graham:Bell,jend'Eli Whitney._ hut do_they
eVer heer of Joseph Henry, Josiah WillardﬂGibbs, A. A, Michelson, or
Robert. A Hillikan? In ‘most general history courses, science as such
Lreceives short shrift despite the €normous contribution which scientific
?research has made to our present way of life. Recently, technology has
:fcome into prominence in such widely used phrases as “technology transfer"”
and technology assessment. _ Curiously, we do not hear much about either
';the.assessment or theltransfer of science.' Even in. the field of medicine,
git would eppear that it is technology rather_than science which must be
‘transferred from the laboratory centers to the ph¥siecians in the hnstings.
‘This suggests that we are expected to treat our patients with new pills

~and new procedurES but not with new knowledge.

The stress on technology in the absence of an-bffsetting stress on

.science is not without hazard. Technology.leading to patents is certainly

- fiscally more immediately rewarding then is scientific research. During
;the affluent period when scientific research has been very'generouslj sup-
;ported and academic centers were not in fimancial distress, scientific
_research has of course flourished. As academic centers find it increesingly
difficult to balance their budgets, as universities and_medical schools

f are forced.to cut programs, as Federal and other support of.scientific

 research fails to keep pace with inflation, a mew pressure will surely

~
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'deve'l.op in .th.e academié labérﬁtdfieé. O‘n.é caﬁ i._ﬁ:aginel that .:tzl.'ne university
office; whose fesponSiﬁility it.is'to balan;e the budget may'feei con-
st;:ainéd to put -pressﬁre upon t‘t‘xe. scien_ti's.ts who ar.e conducting research
" in the university laﬁofatories to urgg upoﬂ.them to select prﬁduct-—oriented
. problems whicﬁ mé)' lead t'o 'ré;nunerative pa{téﬁfs;_ Thus, 'tllme fiﬁancial
:officer of.thé uni;ersity will behavg_very’mﬁdh as the director of deveiop—
_ mem; in an :l.ndusti:i_al si;uatiop must beha\%e.'.' _Such pressﬁré coui&, in fact,
l','upse't the r.pres'ent_: apparentlj.'satisf_#ctorj ﬁal;incé between th.e. fwo cultures '
" which we hévé ‘described. The occasional dévélbﬁment of a patentable
diécc_ivery in the 'co_urs.e of a reseafch i).rdggram has of course occurred and
will continue to occur. Notable examples are the oft-quoted diécoveries
made by scientisuts_a't. the University of Wisconlsin,_ leading toj thé establish-
ment an& suﬁsequéné suécess of the Wiscoﬂsin'Alumni Research Fouﬁdation.
This; however, is quite another matter_from'thg exéitioﬁ of administrative
preésure upon acadeﬁic scientists to dedi;ate themselves toward patentable
invention. .Technological develoﬁment will always continue to take place'
in the cellar of the individual inventor, in our great indﬁstrial labora-
tories, and from time to time in apademic.institutions. écientific research,
however, is so heavily concentrated in these academic ingtitutioné that if
they should become inhospitable to this aétivity it would find no other

place to go.
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Table 1

The TWo Cultures .
. " o -~

v
. -

Academia - Industry

.Science;.....;(and).,.Technologi.

': Dchq§ery, - " Inventionm
"Publication . Patents
© ‘Gratifications* anﬂgy".
*See text
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I will start off agreeing with the last pérégraph of "Two Cultures,"

Under no circumstances should an academic scientist be subjected to

pressure from administrators to select produet—oriented problems. We
can help avoid such 31tuatlons by stlpulatlng in institutional patent

agreements that the 1nst1tut10n s patent offlce must be removed admin-

1strat1vely from the sc1ent1st and must have no cohnection with px*omc)-~

tion committees or other committees thatldeae_wlth.a sc1entlst‘s career.

 On the other hand, awdreness of the rotential of patents on +he part of

the scientist who is described by Hans as spending a morning in ".

developing an instrument or method so that he can apply it to a research

problem in the afternooh , . ." may be helpful to the university and to

him. A& notable exanple occurred here when Sid Udenfriend develeped the

fluorosoectrothetoueter. I don't know if the instrument would have been

developed bv-a commercial firm without an‘exclusive license. I do¢ think
that it benefited investigztors in that field by having the instrument

become avzilable to themn.

There ara many orossovers batween sclence and techno Ev As Hans points

out, people in academe do both. Alsc, many cf the projects that NIH sup-

ports are not basic researcn, bLut aprlied, Indeed, we areé currently

‘engaged in an exercise to iry to classify "basic’ and "applied" by asking




executive secretaries and study section members to put the projects they
review into wvarious classes, clinical vs., non-clinical, mechanism-oriented
or treatment-oriented. We are trying to classify contractual projects

similarly, including development. .

" Publications and patents are not antithetical. A paper can be submitted

1o a joufnal and a patent application can be filed at the same time.

There is not much loéf by deing both, except a little time. The patent

advocates say that the pateﬁt”is another method of disclosiure of the

‘pesults of research, and they claim that the patent, if properly adminis-
tered, assures further effort in the development of an inventien to prac-

tical use.

i

‘1 am not so much interested in seeing that individual scientists are
rewarded for inventions through patents as I am in providing additional

- funding for their institutions and, even more'important,'thatfthe products

of research are exploited for the benefit bf the general public, who after

~all pay for the support of research,

' The advocates of the patent system state that failure to patent inventions
~results in failure to have useful products or methods developed to the

' point of application, because investment capital is not available for

development when there is n6 assurange that there will be a return on the

* investment. Private capital flows where there is some protection of the

investment by a patent or a license. Otherwise, when there is no such
protection, competitors may come in and exploit the development when it is
achieved. This type of éituation, it is blaimed, results in potentially

useful inventions sitting on the shelves,
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When asked to give examples of inventions that \were nbt exploited because

ﬁtheylwere not patented and fell into the pubiic dqmain, the ad§ocates of
ﬁpétents say thaf they canmnot prove the negativé; They wéuld'rather give
.4examples of the development that followed_tﬁe.issﬁahcé of pateﬁts under
;the Federél’pafent pdlicy.that went into effeéf in the Kénnédy;éra.' A
;list of pafents that-lea to development is.étt§éhed; Here,again,'it is’
_.é judgﬁental éppraisai of costs of dgvelqpmeﬁt éﬁd mafket'poténtié} when
:?we'trf'to decide if the.work would have béeﬁ.done without_a license.
'The per@épfioﬁ thaf'I héve is that,éntipathy to pafent;'is'a phenomenon
- of the biaﬁedical'résearch communify. Cerjaiﬁl& chemists and.physicistsuA
in uﬂiversities have been alert to patents for yéars,_pafticulérly the
- chemists. It is a matter of the way the’biomédicﬁl research culture
: regards itself. However, I see no harm in making biomedicaZ fesearch

~ investigators aware of the patent route to development,

As I stated at the outset, the principal dangér, that investigétors may
~ be pressed into an orientation towards pafents, can be éverted by various
- means, I am not so sure, either, that the better investigators can be
_pushéd that way. They are the better investigators because of their

curiosity and their intuition. When, either as a result of an Intuitive

approach or a serendipitous observation, they make a discovery that can
lead to a beneficial product if it is developed, they can benefit their

instituions and society as a whole.






