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1ncre is ample reason to believe that the present legislative

framcvcrk and adminis trative policies goverrri ng the disposition of

Coverrmcrrt-Tundcd inventions may be inhibiting their commercial dev~lop

trent. Given t he fact that the Government is r esponsible for more than

half of the t ot al United States investment in R&D, i t 'i s essential

that these dollars be made to produce mOT e than defense and space

benefits. On the international side, policies that discourage

investment by U. S. il'1dustry in Covernment v sponsored inventions meant

. to resolve socia I problems leaves the door open for foreign industry,

, especially if state-controlled or subsidized, to capitalize on these
I . .

. inventions to' the de tr irnerrt of American jobs and industry.

Represent ative Thornt on , joined. by 13 Congres smen , including the

Chairman of t he Conmi ttee on Science and Te chnology , has introduced

H.R. 8596, 'which would establ i sh a c omprehensive Coverrmerrt -wide policy

regulatii1g the allocat i on of rights to inventions made by Covernmerrt

grantees, contractors, and employees , having as one of its main

objectives maximi zi ng u~ilization of such i nventions. The bill also..'

pr ovi des legal author i ty , now lacking in a number of Federal agencies ~

for rhc licensing of Covcrnracnt.vowncd patents.

BricfIy , Ute major provisions of JI.R. 8596 arc:
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TiHe I, which contains a statement of findings and purposes.

Title II, wh i.ch provides an institutional Fr-amewor-k through
OS'.I1>arur its subcamnittees to assure uniform Imp.l cment.at.i.orr
of :the Act's provisions.

Ti.tle III, Chap ter I, which would a l Low grantees and contractors
. the ri~ht to r ctarn-title to inventions subject to various
limitations and conditions, including a case-by-case right
of deviation in individual agenc i es wher e , for exarnpl e , the
Government is f-ully funding the devcIoprnerrt of a product
or process to the point of commercial application . .

Title III, ChaDter 2, which is an effort to codify the criteria
or--Executive Order 10096 .in i t i a.l J.v issued h\:...President TT1.lJ-OaTI
allocating rights in inventions made by Feccr a l empl oyees in
performance or official duties, and whi.ch also includes authority
for such an incentive awards program covering inventions made
by such employees.

Title ·IV, \·:m ch provides all Federal agencies authority to
license Fed eral.Iy-owned .inventions . It also provides the
Department of Commerce \~ith certain additional aUL~orities,

SO that a centralized Covcrrmerrt licensing program could be
undertaken, although participation in the Commerce program
is left to agency discretion, and ..

Title V, which contains definitions', amendments and repealers
of ex~sting statutes.

In my opinion, the bill, except for Title I I I, Chapter 1, should

not prove controversial, since most of its provisions embody precedent.s

and conclusions that have been to some degree uniformly agreed upon.

Controversy over Title III, Chapter 1, seems inevitable, since

it would supplant approxim3tely 22 different statutory and administrative

policies and procedures covering allocation of contractor and grantee

inventions.

Genesis of'H.R. 8596

JI.R. 8596 is the cu lm.inat i.on of ycars of -d i scuss i on and agency

opcrat ing experiences starting from the increased influx of Government

----- - - -- - . - -- ~
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research and devcloprnc-nt funds after World N:lr II to the present

22 biJlion dollar annual invesunent. The bill in part is an adaptation

of a draft bill that ",'as prepared in 1976 by an Interagency Committee

on Governnent Patent Policy who appear to have been partially inspired

by the 1972 Report on the Commission on Government Procurement. The

Commission, composed of public and private sector members, recommended

that Govermnent patent policy continue to be guided by the President's

'TlleIDOrandum on Government Patent Policy. However , the Commission also

recommended legislation similar to the H.R. 8596 in the event of unsatis

factory experi.ence under the President's Memorandum.

}\lore obvious problems under the President's Memorandum became

apparent 'soon after issuance of the Commission report. First a Justice

I , Department; memorandum maintaining that disposition by the Executive

Departmerrt of future inventionS at the time of contracting constitutes

.. disposition of property requiring s tatutory authority, and lawsuits

filed by Public Citizens, Inc., based on that thesis, directly chaD enged

the constitutionality of'parts of the President's ~~morandum. In

'addition, the Congress has since instituted a number of new research

and development pTogra~s through statutes having patent policy provisions

inconsistent with the Pies idcnt ' s Memorandum. Notwithstanding the

withdrawal of the Justice memorandum and dismissal of. the Public

, Citizens's suits on procedural grounds, the probability and actual i ty

of additional suits based on the same thesis and additional piecemeal
. .

legislation prompted the Committee on GoverrnTIent Patent Policy to

develop the 1976 drnf t bill.

. ~ ,
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11lC most basic aspect of Covernrncn't patent policy involving

grantees and cont.ractors is the type of patent c l.ause that is included

in any given grant or contract. Basically there are three types of

clauses that might be used in any given sit~ation:

(a) A provi.s ion gl vrng the Government title to all
contractor inventions.

(b) A,provision prov i d i ng for contractor retention of
title, subj ect to wh atever licens es and other rights
it i,s agreed that the Government Hill obtain, or

(c) A provision that the C~ver~ent will have the right
to determine t he disposit i on of rights in ~lY

inventions after they are identified (the "defer-red
detenriination" approach).

" Debate over Government patent policy has centered on which and

under 'what circumstances these types of clauses should be used in

Government contracts and grants.

For the most part Govei-nment agencies now use only the last two

types of'c.Isuses , since even most so-called "Title in the Government"

clauses provide to the contractor the right to request greater rights

than a nonexclusive license after an invention has been made (unless

:,otllendse precluded by statute).

Notwithstanding the number of outstanding statutes, most agencies,

including major research and development agencies such as ron and HD\T,

have no statutory provisions reguJating their policies and have been

guided by the Presidential Ivlemorandum. In fact, many of the agencies

wiD1 statutes hl1ve generally fol1o~cd that policy to the extent that

, I
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it is not incompatible with t:Jeir s tatutcs , Howevcr , the Pres i dcrrt ' s

"NcnlOTandum only establishes general guidelines as to when title in the

Gavennnent, title in the Contr actor, or deferred detennination clauses

should be used. It lills not prevented the development of a maze

of individual agency r-egulati ons and procedures, and has provided no

guarantee that agencies would consider similar contracts as requiring

similar clauses. H. R. 8596 has as one of its objectives the e l iminati.on

of this current web of statutes and regulations.- '

Available Aroroecbce 'f or a Legislative Government.... Pa t ent Policy
" e

~bre important, H. R. 8596 has as its basic objective ~le

development ,of a policy that will enhance economic' growth by maximi.z ing

uti~ization of Government-supported inventions. The primary issue

. r.emains whether the approach taken in Title III, Chapt.e'r I, of the

bill will best accompiish that reSult.

It is anticipated that opponents of the bill \rill argue that

allmdng contractors to retain title is a "give-uway ," "anticompetitive,"

. and provides contractors wi th a "windfa'Ll ;" Dbj ective r-eview of the

subject has been difficult to achieve in the past, since opponents are

wont to dispose of the issue ' through the catchwords cited above , and

others such as "what the Goverment pays for it should own." Exper.ience

~ldicates that there are few situations in which the Government funds

inventions resulting from its programs to tlle point of practical

applic.:ltion outside of situations where the Government is the invention's

primary purchaser. Notwithstanding, it is not possiblc at this time to

. .
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statistically conclude that the contractor t s ultimate financial contri-

bution to bringing an invention resulting from Government "funding to

.tl1C marketplace 'is in any given case significant in comparison to that

of tl1e Gover nment. This leads to what is believed to be the most

persuasiv~ ar~Jment or appr oach available to opponents of the H.R.

that disnosition be made at t he t ime of contr acting on a case-by -case

basis and/or deferred until identification of an iTI\rention.

under such an approach it is contemplated that disposition, whether
+,-.

"

made at the time of cont.ract.i.ng or after .i.derit.Lfcati.on of the invention,

will take into consideration the equities of the Government vis-a-vis
. .

-t he contractor in ul t imately bringing the invention to the marketp.Lace ,

I However, since the equities of the parties at the time of contracting

in a yet-to-be-made invention are virtually impossible to assess

~bjectively, opponents of H. R. 8596 have indicated a clear predilection

toward deferri11g deternlination of ohTIership until an D1vention has been

made, so that deposition can be made on better facts. Accordingly, it

is believed that if uniformity is to be one of the prerequisites of, .

a legislative Government patent 'policy, the choice appears tO,be

~Tealistically limited to the H.R. 8596 and deferred detemination approaches.

(A.e; already noted, a "ti.tl c in the Coverrment;" approach 'which does not

take into consideration requests for greater rights in the contractor

after an invent ion has been made and has been virtually abaJ1doned by

the major ' Rf,D agcnc i es , as it is not considered a means of maximizing

uti.Lizat i on of Government- funded inventions, since it rcj ects the need

. , ., . .
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for the patent incentive in the contractor ' in all s i.tuat ions .') Accord

ingly, the remainder of the presentation is 'limited to canparing the

H.R. 8596 and deferred determination approaches aga.inst the objectives

sought by a legislative Government patent policy.

The Objectives of Goverrunent Patent Policy

There is general agreement that the primary objectives of Government
. .

patent policy should be to (1) promote further private development and

, utilization of Government-supported Lnventions , (2) ensure t.hat rthe
; . . .

Government's interest in practicing inventions resulting 'from its

• support is protected, (3) ensure that patent rights in Covernment.-owned

inyentions are not used for unfair, anticanpetitive or suppres s ive

purposes, (4) minimize the cost of administering patent policies tl1rough
'J

, uniform priJ1c~ples, and (5) attract the best qualified contractors.

Qmparis on of the Deferred Detemmation ani the "Title-in-the-Contractortt

Approach Agal ns1: w e C'DJe CtlVes of Govcrment. Pa t.em: Pol i cy

Objective (2) is satisfied equally by either approach, since the

Government as a nrirrirmnn will retain a royalty-free license, even if

the contractor has title (Stated in other words ,' if 'the Government is

the primary purchaser, it makes little di~ference who has title.)

TIle fourth objective (minimizing administrative costs) is best met

by the H. R. 8596 approach, since agency experience indicates that a

great amount of Government and contractor time is required to process

re~)ests for rights made under deferred determination clauses. Indeed,

a great hardship would be involved in shifting to a Govcrrnnent-wide

----------~---
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' def erred detennination approach, unl.css this was accompani.cd by a

significant increase in the patent and related support st;lffs of a

rnnnber of agencies. For example, it is unlikely that roD could

expedi.tious.ly process each contractor requests for patent rights

under a deferred detennination procedure ",ith present staffing.

The fifth objective (attracting the best qualified contractors)
, .

. seems best satisfied by H.R. 8596, since there is evidence that many

firms with established con~ercial positlons and which are not primarily

engaged in Government contracting woul.d refuse to.rmdert.ake or compete

for Gavernnent research and development contracts (or subcontracts) in

the area of their established positions if the Government insisted

upon tile use of a deferred detemination clause. It is not realistic

' . to believe that such finns will jeopardize a privately established

commercial position on the chance of o~nership of a IT~jor improvement

,, ' of such position made ,vi.th Government funding. Refusal to participate

in this situation will probably necessitate that the Government contract

. with a less qualified contractor or not contract at all.

To avoid this problem the policy would have to leave open the

negotiation of other terms in cases which demand deviation from a deferred

. determination clause. However, this would nccessarily increase the

administrative costs of a deferrcd dctennination approach, since

negotiation of special pa tcnt clauses at the time of contracting is a

, ,tiJne consuming process. }.!ore inlportant is the fact that no definitive

criteria has ever been developed, nor does it Clppear likely that it

can be developed, which woul d cstablish when such a dcvi.a t i on was

justified .

. .
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This centers the debate on whicll 8pproach bcs ';/meets the objectives
9'

-of promoting utilization of Covcrnmcrrt-Tunded Lnvcnt i ons cwhi.Le guarding

against abuse (objectives 1 and 3).

In general, opponents of H.R. 8596 argue that leaving first option

to rights in Invcnti.ons to contractors h i l l not really ensure greater

utilization and 'viII lead to abuses, such as suppression, highe~ prices,

and market concentration. Proponents argue that the H.R. 8596 will

"maximize utilization of Govemment-fnnded inventions, tha t the potential- ~

abuses are more theoretical than real, and that in any case, the bill's

"march-in" provisions are available to rectify any abuses that might

develop. They also argue that the issue of higher prices, to the extent

it is true, assumes that the invention is cormnercialized, while under

the deferred approach many fewer inventions will be commercialized.
, .. . .

, For those that are not, the issue of price is moot, and the public
, '

. has' been deprived of many new or improved products.

Factors Affecting Utilization

. . A decision by any firm to invest in the development and marketing

of a patentable invention is dependent on nume rous factors, only one

of which may be patent ownersh.ip , Obviously, patent rights w.i.Ll, not

be a factor in such decisions unless a c onunercial market is envisioned.

But all other things being equal, the ohTIcrsh i p of pC1 t en t rights is a

~sitivc incentive for Irrve s tmcrrt in COiTJTlercial i zation. Owncr'sh ip may

well be the dcc id ing factor on corrrrni tment of private capital, since

studies have shown that the cost of bringing an invention from its

hdtial conception or r educt Ion to practice (wh i ch is as far as most

",
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Government inventions J.rc.-?£undcd by the Government) to the conmcrc.i.a l

"market is approximately 10 times the cost expended in first Invcnting

it under a Government grant or contract. In many situations this

addi tional investment Hill not be made if it is perceived that a

competitor can avoid this initial investment and ,undersell the original

developer.

Further, as a general proposition, the in\Tenting organization is

more likely to be interested than will other organizations in commercial-
+,.

izDlg an invention due to inherent ability to assess the merits of

the invention from inception through early stages of development.

It is probably also better qualified, or at least as qualified

as any other firm, to promote or undertake further technical development,
!

since it m~T have know-how not necessarily available to other comp~lies.

. It will also normally have an Inventor and technical team wi.Tl i.ng to

advocate that their idea be brought to fruition. Further, in the case

of many commercial contractors a Government-funded invention may only

be an improvement on extensive contractor-o~~ed technology-, and,

therefore, will not alone form a basis for a major new commercial line.

Can 111e Dcfen-ed-Detcrmjnation Appr-oach Mirrirrrize }.!onopoly Profits
Without J nhibi ~ i n~ Utilizat ion

Because of the above circumstances, proponents of H.R. 8596 argue

th<lt there are strong rC3sons to permit the inventing contr8ctor a

first opportunity to retain title to its invention and cmercialize

it. Indeed, in the case of nonprofi t orgarri zat i ons or smaller non-

manuf'ac tur i.ng [inns, it is believed unrcasonabl c to expect any effort

on their part in transferring the invention to concerns capabl c of

"
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that there is little point in going through a deferred de t.crmina t i ono.

". .
-ll~

marketing without the incentive of ownership.

... .

. ,, .

In fact, ·i t is argued

.. -.

.. ..

process if the Goverrnnent' s objective is to rnax imi ze utilization.

Deferred detennination advocates woul d claim that the Government

can make abetter judgment after the invention is identified, denying

w~ere not necessary exclusivity and all the abuses it may engenderJ

Implicit in this claim is tl1e ass~nption that Goverrnnent personnel

~~l~ either be in a position (i) to determine if the existence of

exclusive patent rights is needed as an incentIVe to further development,

or eii) to find a better qualified firm to commercialize the invention

·t1u-ough a Government licensing ef f or t after tlli(ing title to the

. ' invention.

, .

I .
As to whether exclusivity is needed as an incentive for private

investment in a.""l identified inv~ntion, it should be recognized that if

the Government determines that exclusivity is not needed but is ivTong,

no further development may take place. On the other hand, if the

Government was right, consumers may save the h}~othetical differenc~

in price that wouJd be charged by someone holding exclusive rights,

as opp~sed to someone who developed the product without exclusive

1-1orcover, for the Covcrrmcn.t to be right more often than not when

making a deferred dct.crmiriat i.on would require extensive t echni cal,

marketing s -. and economic studies of the firms, technology, industries

.....
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ard market involved. The cost to t.axpaycrs of such progrums could

.'be more than any savings they woul.d produce for consumcrs , Tnis

appears to be the present situation, since in most deferred detennination

cases exclusivity has been deemed necessary, and the costly determ.ina-

tion process has been engaged in simply to confirm this fact. This

.has been substantiated by NASA, HEI\' and NSF (the three agencies who

have historically made the largest number of deferred detenninations) by

the grant of over 90 percent of the requests for "grcatcr rights"

.over a peri.od spanning 10 years. ". : "
' .. '

Similarly, the ability of Government personnel to decide after an

invention is identified that utilization 'dll best be promoted by the

Government's taking title and offering the invention for licensing,
!

'assumes that corrnnercial developers, other than the inventing contractor,

can be found (presumably but not necessarily on a nonexclusive basis).

!here is really no effective means for Government personnel to ensure

that other f i.rms , whether licensed exclusively or nonexclus iveLy , would

do a better job of developing the invention than a willing contractor

or a licensee of the contractor. One can be sure that in most cases

the inventing or ganization will have little interest or incentive to

'transfer its J.'J10h·-ho\\' to another fim, possibly a canpctitor. Noreover,
.'

the very process of attempting to find a1t.ernati.ve developers ..."i l l

simply serve to dclay private invesLocnt and cool the interest of the

inventing contractor. It will also force the Government into the expense

___ .... _ J ........ . _ ~ r .~_ l.' __ ' . -~ .
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of filing p;1tcnt applications in order to assurc that a patent is
a

a.vailable if exclus ive J.iccJ1Sing is ultimately deemed necessary.

It is important also to emphas i ze that a deferred dc t ernrinat i on

that is truly geared to resolve the questions' that trouble opponents

of H. R. 8596 approach would be so costly, complex, and time consuming

as .to discourage many contractors from reques t 'ing rights in the f i.rs t

.ll~tance, especially SIT~ll businesses and universities. They may even

neglect to report the invention under such c Ircumstances , In all

"likelihood, ,dthout a r equest for rights to trigger the- deferred

determination process, most agencies 1'1ill have little incentive to do

anything with the disclosure and, in most cases, the invention wi.Ll,

be practiced by no one, as seems to be the case with a very substantial

. portion of the 28, 000 pat ented inventions now in the Government 1s patent
.

" . portfolio. Indeed, under a deferred determination approach the

agencies could be devoting so many resources to those cases where rights

were requested that they '10uld have insufficient personnel or interest

to study inventions and encourage development and marketing wher e rights

were not requested. Thus, it appears that H.R. 8596 is more likely

than alternate appr oache s to maximize the commercialization of Government-

fundEXl inventions~

Other Concerns of Defer red Determ i nation Advocat es

In addition to the concern over higher profits, advocates of the

deferred detennination approach have genera Tl.y voiced two other concerns.

First, they express the fear that some contractors will take advantage

...,_.... - ...... -----.. ---- - --7 --- - --
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oof patent rights to suppress the utilization of an invention. Such

fears have been expressed throughout the years, but no case of such

suppression has ever been documcnt.cd , despite the thousands of

instances in which Government contractors have retained title to

inventions. Further, H. R. 8596 includes so-called "march-fin"

provisions that wouLd remedy any such abuse. ,

Finally, proponents of deferred determinations argue title-in-the-

, contractor may lead to concentration of an industry by a contractor.

Studies indicate that contractors normally license-rJ1eir patent

technologies and that, in any event, alternative technologies are

generally available." No example of such concentration has ever been

given. It Is also questionable whether the Government could identify

the possibility of such concentration during the deferred de t.erminat i on

process. "

A strong argument can be made that allowing contractors to retain

'pa tent rights "rill tend to promote competition in an industry , whereas

a deferred determination approach where the Government normally retained

title and eitller dedicated the invention to the public or licensed the

invention on a nonexclusive basis approach would do ot.herwise , The

j)roposition th3t title-in-the-contractor can lead to concentration is

very much dependent on the assumption of a competitive marketplace an

which all concerns start with equal capacities. In fact, many

industries arc currcntly ol i garchia I in structure and do not' fit the

mcxlel of pure ' compcti tion. When this is the case, the

. • T '
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retention of rights in the Government and n policy of nonexclusive
t ..

dedication or licensing tends to serve the interests of the dominant

firms for whom patent rights are not norma l Iy a major factor in

mainta ini.ng dominance, Rat her , control of resources, extensive marketing

wld distribution systems, and superior financial resources are more

important factors in maintaining dorrri.nance and preventing entry of

new firms, It is important to note that such firms may well be

--

.f or c ign-based and dominant; through subsidization by their goverrment.s ,

making the inadequacies of a policy of the Covernmerrt t s normally

acquiring title even more pronounced. Certainly the Government should

not be conducting research and dcveIopment and pemitting the results

to enure to the benefit of foreign countries to the detriment of our
! '

O\\7J1 economy. , ,'

On the other hand, smaller f irms in an industry must of necessity

rely on a proprietary position in new innovations and products in order

to protect their inves trnerrt in foreign and domestic markets. Thus ,

, . . patent rights t end to be a much more significant factor affecting their

investnent decisions. They may need the exclusivity of patent rights

,. to offset the probabi l i ty that a successful innovation 'wi l l lead to

copying by a dominant finn whi ch would soon undercut their market

through marketing, f inanc i al , and other canrncrcial techniques. Accordingly,

the deferred dc tcrmi.nat i on appr oach in whi ch title nonnally is retained

by the Government may, in fact, be ~nti-compctitive, since it encourages

the status quo by discour:lging innovation.
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Congrcssl11Jn Thornton has provi.dcd an unprecedented tpnnn for

resolution of one of the COW1try'S least understood but i.mportant

problems, Wlile giving the patent bar the opportunity to educate the

public on the essential part the patent system plays in the economi.c

life of a coun try pledged to individual freedom and the right of

iJldividuals to contribute to its society - this is an opportunity we

cannot afford to lose to parochial interests.
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The social institution that is science has grown dr~~tically in the last

180 years. During this period the relationship of science to education,

goverrnnentand industry has by necessity been significantly altered. Yet

I would suggest that in recent years the relevance of research performed

at our universities to modern industrial society has become less apparent

than it has been in years past and needs to be positively rearticulated.

Probably the most important impetus for change in the scientific scene

during the period was the industrial revolution arid the demands of the new

industries for greater scientific participation. This was explicitly recognized
~ 11qi

in the creation 'the Ecole Polytechnique in 1:9],4- by a group of noted scientists

led by the chemist Fourcroy. Fourcroy saw that "a sound training in the geo

metrical and physical sciences" was all the basis industry needed for aiding

the country inits defense during war.

The Ecole Polytechnique experience can be identified in the support

lmch German industries, particularly the chemical industry, gave to the

Techni.sches Hochschu.len which sprouted in many German cities. There is little

doubt of the industrial motivation behind the founding of the Royal College of

Chemistry and the Royal School of Mines in England.

It was at research institutions like this that important 19th century

generalizations in science such as; the theory of conservation of energy, the

atomic theory of mE.tter, .the germ theory of disease, the field theory of forces,

and cell theory of the organi~m, emerged and made it appear that nature would
/- ';"'r-,v.:t,/;",[· :~- ; . .
cn~vabilitY be mastered by man.

But even as we look at tllese representative theories, we note that this

was also a period of scientific specialization, during which there was much

effort directed to reducing complex theories into simpler and more understandable

parts.

Thus, the synthetic organic chemical industry and the electrical industry
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could not have existed except for the scientific discoveries made in lab

oratories of the emerging research institutions. Further, then as now, the

translation of new scientific discoveries into successful industrial tools

depended, moreover, on the development of scientific and technical education

and training furnished by such institutions.

The synthetic dye industry was born in the year 1856, when William

Henry Penkin, an eighteen-year-old student at the Royal College of Chemistry

in London, synthesized a strong mauve dye from coal tar. Within a year,

Penkin launched a new industry with the aid of his father. TIle synthesis

w.as made in a laboratory at a technical college, and the ability to put

the new science to work depended upon the fact that there were a large number

of trained chemists, graduates of the Royal College of Chemistry and of the

Techisches Hochscholen in Germany, who knew how to marripul.ate and control the

many processes involved in the making of organic dyes. By 1862, five years

·after Penkin began manufacturing, five important industrial colors were being

synthetically produced. Synthetic mauve, fuchsia, aniline blue, yellow and

imperial purple which were previously made from their natural ariaIogues ,

changed the economy of several nations.

Yet, notwithstanding the British preliminary discovery, within a short

time, Germany had outstripped England as a producer of organic dyes, and

by the end of the 19th century, Germany was exporting synthetic dyes to

England.

It is suggested by some that the reasonsfor England's loss of market

were greater opportunities for wide scientific' and technical training offered

by Gennany while England tagged behind depending on a few great men of science.



This English loss of ability 'to participate in the practical returns

of a great industry it made possible, was even more dramatically duplicated

years later when the United States seized on the find~ngs of Drs. Alexander

Fleming and Howard Florey of St. Mary's Hospital of London and Oxford University

some eleven years after their initial report on penicillin and created the

antibiotic industry.

One may well conjecture that these major economic losses to the United

Kingdom may not have occurred ~ woul.d have been ~meloriated if the invest

igators involved and their supporting management had taken greater note

of the world's patent systems and their practical implications. I will say

more' on this later, though I woul d note that the United Kingdom is said to

have taken these losses into consideration during its deliberation to

establish the National Research and Development Corporat ion after the 2nd

World War.

The 19th century then can be understood as a century of applied science

when we recognize that its achievements depended not alone upon the basic

scientific discoveries made by the great men of science, but required the

development of the institutional underpinnings - the educational facilities,

the research laboratories, the instrumentation and the equipment which

permitted the application of new discoveries.

But then even as now, science and gover nment leaders could not agree

·on the balance of support bet\oJeen bas i c and applied research, or in other

words, the search for detailed specificity or theoretical broadness. Thus,

Joseph Henry, the first secretary of the Smithsonian Institution noted in

the Institution's Annual Report of 1853 that:
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"As soon as any branch of science can be brought to bear on the
necessities, conveniences, or lu~ries of life, it meets with
encouragement and r eward. Not so with the discovery of the in
cipient principles of science; the investigations ivhich lead to
those receive no fostering care from the government and are
considered trifles unworthy of the attention of Ulose who place
the supreme good in t hat which immediately admi nis t er s to the
physical needs .... But he who loves truth for its own sake,
feels that its higher aims are lowered and its moral influence
manned by being continually summoned to the bar of immediate
and pulpable utility"

(Dr. Henry no doubt had his own Senator Proxmire to contend wi th.)

As if in response, Henry Roscoe in an eulogy of Louis Pastuer in 1889

stated:

"For although it is foolish and short-sighted to decry the pursuit
of any form of scientific study because it may be as yet for re
moved from practical application to the want s of men , and although
such studies may be of great val ue as an incenti ve t o intellectual
activity, yet ... discoveries whi ch give us the prnver of rescuing
a population from starvation, on which tend to diminish the ills
that flesh, whet her of man or beast, is heir to, mus t des ervedly
attract more at tention and creat e a mor e gener al interes t t han
others having so far no di rect bear ing on the wel f ar e of t he
race" (emphasis added)

(It does not seem that Senator Proxmire woul d have made out very
well with Dr. Roscoe either. )

Pasteur, himself a great pragmatist, stated:

"There is no greater cham for the investigator t han to make
new discoveries; but his pl eas ur e 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 their is an inherent desire in every

investigator to apply hIS fun~amental findings whi ch should be satisfied.

It is my perception that the balance of research being conducted at

universities with Government support to day is substantially in the nature

of that espoused by Dr. Henry rather than Dr. Roscoe. I find no fault in

th~s itself if it is coupled wi t h an increased illld identified effort on the

_ ____ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____----' 1,



part of universities accepting support to transfer fundamental findings whenever

possible to those in industry who could make best use of them or at least

establish means to document the flow of research funds into practical results.

While I may have no difficulties with the level of Government support

going to Universities for basic research since this is not inconsistent with

Dr. Roscoe's view if efforts at technology transfer are made, there is some

growing concern in Congress to better account for research funding. Thus,

the Mansfield Amendment whi ch permits DOD to support only mi ssi on related

research ( though I understand that its is honored more in its breach),

and the recently defeated Baumann Amendment which proposed Congr es si onal

review of NSF grants a concern that funds not be utilized to satisfy "idle

curiousity" but for projects which evidence some prospect of solving

immediate public problems.

Further questions posed by the Congressional Subcommittees responsible

for HEW and NASA appropriations have clearly indicated an interest in deter

ndning whether the funding of basic research at universities was gener at i ng

solutions to public problems.

These inquiries to some extent evidence a misunderstanding that

universities can generally solve public problems without the further col

laborative aid of industry or at very least have the meaDs of determining

whether the practical results of their research have been adopted and applied

. by indus try . In regard to the former it appears necess ary that we all make

better efforts in the fut ur e to explain that Government support of rese arch

at universities is in the main to serve the purpose of generating fundame11tal

bases of scientific information upon which industry builds useful results.

However, in regard to the latter as I have previously suggested, I believe



universities could be doing more to interface and obtain the cooperative

aid of sophisticated industrial developers in delivering fundamental

irmovations to the marketplace. This effort seems to be needed more now

than years past due to a number of barriers that did not exist in the 19th

century, such as industry's preoccupation with its own in-house efforts,

the huge proliferation of basic findings, organization barrings generated by

size, government regulation and many more barriers which have impeded mean

ingfUl interface and communication.

We believe from experience that mere publication of results will not

necessarily guarantee utilization of fundamental findings. This is evident

when it is understood that inherent to the transfer process is a decision

on the part of the industrial entrepeneur on whether the intellectual

property rights in the innovation being offered for development are sufficient

to protect its interests. lVhile we know that not all transfers include

an exchange of intellectual property rights, it is unpredictable as to which

transfers the entrepreneur will consider to require such an exchange. We

do know, however, that where substantial risk capital is involved, there is

a likelihood that transfer will not occur if the entrepreneur isn't afforded

some property protection.

Now, this leads to the obvious, but not yet substant~ally implemented,

conclusion that in order to afford the correct property exchange from the

fundamental innovator to the' industrial developer at the right time, the

innovating university must identify, and establish rights in more intellectual

property than it will exchange through the timely management and intelligent

intellectual property policies. Because of this necessary property protection,



investigators must be taught to think ahead, since the patent Laws are written

against those who delay protection. This type of management can only be

afforded by universities willing to acquaint themselves with the basic

principles of intellectual property protection and the ability to communicate

. to investigators its importance in the transfer mechanism.

I.et me suggest that if this policy had been implemented by the United

Kingdom as early as 1850, the British may well have shared in the economic

reward of the synthetic dye industry for many more years than they were

pennitted by German competition . More important, the antibiotic ,industry

may well be British rather than American and penicillin might well have been

brought to the public ten years earlier with the resultant preservation of

hundreds of thousand lives. As I noted previously, the British have attempted

to avoid further loss of its economic position in British inventions by

establishing NRDC, a central Government licensing organi zation. Al t hough

we believe the NRDC type organization not be be an adequate substitute for

an effective university patent management organi zation, it has successfully

managed the licensing and development by a British pharmaceutical concern

of cephalbsporin,one of. the major second generation antibiotics generated

by Oxford University with Government support.

It now seems clear that the continual stream of tec~ological development,

which forms an important basis for economic growth, cannot be obtained

through the simple expedient of nurturing scientific and technical ideas

in the hope that their commercial relevance wi l l be apparent to the industrial

sector. University and investigator advocacy of such ideas is nearly always

imperative in order to create a likelihood of their commercial use.

I
i•

I
f



On September 23, 1975, the Committee on Government Patent Policy 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 one serious barrier to transfer,recornmended that all the agencies

of the Executive provide to universities a first option to substantially all

inventions generated with federal support if they are found to have an

identified technology transfer function. In addition, the Committee also

directed that an interagency committee be formed for the purpose of joint

agency identification of universities having a satisfactory teclulology

transfer function.

Notwithstanding, these long sought positive developments, i t should

be noted that implementation of the recommendations by agencies t hat do

not presently have such policies has been left to each agency's m~ discretion.

Accordingly, the opinions of each university on these matters will significantly

effect the direction that individual agencies may take.

As I previously suggested with well over 3 billion dollars of federal

support going to support of research at universities, questions on account

ability can hardly be avoided and may well be easier to respond to if technology

transfer functions capable of tracking results exist at all universities who

are substantially irlvolved in research. In other words, support of non-specific

and non-measured objectives may well be in the publi~ interest as suggested

by Joseph Henry but its justification will be much more difficult in this

·er a of capital shortage.
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- The social institution that is scie-nce has grown dramatically

in the last 180 years. During this period the relationship

of science to education, Government and industry has by

necessity been significantly altered~ Yet, I would suggest

that in recent years the relevance of research performed at

our universities to modern industrial society has become less

apparent than it has been in years past7and must be positively

rearticulated.

Probably the most important impetus for change in the

scientific scene during this long period was _the industrial

revolution and the demands of the new industries for greater

scientific input. This was explicitly recognized in the
,-

creation of the Ecole Polytechnique in 1794 by a group of

noted scientists led by the chemist Fourcroy. Fourcroy saw

that "a soun~ training in the geometrical and physical sciences

~as all the basis industry needed for aiding the country in

its defense during war".
~ - . -

-The Ecole Polytechnique experience can be identified in

the support which German industries, particularly the chemical

industry, gave to the Technisches Hochschulen which sprouted

in many German cities. History leaves little doubt of the

industrial mo t i.va t i'on -behind the founding of the Royal College

~f Chemistry and the Royal School of Mines in England.

-- - - - - - - --- - - --- - - - -- ----- -
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It was at research institutions like this that important

19th century generalizations in science such as: the theory

of conservation of energy, the atomic theory of matter, the

germ theory of disease, the field theory of forces, and cell

theory of the organismi emerged and made it appear that nature

would inevitably be mastered by man .

But even as we look at ·t he s e representative theories, we

note that this was also a period of scientific specialization,

during which there was much effort directed to reducing such

complex theories into innovations which fed the industria l

··revolution.

Thus, the synth~tic organic chemical industry and the

· e l e c t r i c a l industry could not have existed except for the

scientific discoveries made in laboratories of the emerging

research institutions. Further, then as now, the translation

of new scientific discoveries into successf~l industrial tools

depended, moreover, on the development of scientific and

~echnical education and tr~ining furnished by such institutions.

ihe synthetic dye industry was born in the year 1856,

when William Henry Perkin, an eighteen-year-old student at

the Royal College of Chemistry in London, synthesized a strong

mauve dye from coal tar. The process was not patented. Within

a yea~ Perkin launched a new industry with the aid of his father.

The synthesis was made in a laboratory at a technical college,
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"and the ability to put the new science to work depended upon

the fact that there were a large number 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 processes involved in the making

of organic dyes. By ·1862 , five years after Perkin began

manufacturing, five important industrial colors were being

synthetically produced. Synthetic mauve, fuchsia, aniline

blue, yellpw and imperial purple which were previously made

from their natural analogues, changed the economy of several

nations.

Yet, notwithstanding the British preliminary discovery,

within a short time Germany had outstripped England as a

~roducer of organic dyes, and by the end of the 19th century

Germany was exporting synthetic dyes to England.

The inability of the British to participate in the practical

~eturns of a great industry which they made possible, was even

Eore dramatically duplicated years late~. .Th e United States,
.-

capitalizing on the findings of Drs. Alexander Fleming and

Howard Florey of St. Mary's Hospital of London and Oxford

University some eleven years after the initial report on

penicillin, :cr ea t ed the antibiotic industry.

- "
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One may well conj~cture that t~ese'major economic losses

to the United Kingdom may not have occurred or would have been

ameliorated if the investigators involved and their supporting

management had taken greater note of the world's patent

systems and their practical implications~ I will say more on

this later, though I would note that the United Kingdom is

said to have taken these losses into consideration during

its deliberation to establish the National Research and

Development Corporation after, the second World War.

The 19th century then can be understood as a century of

.applied science when we recognize that its achievements depended

not alone upon the basic scientific discoveries made by the

great men of science" but required the development of the

,institutional underpinnings- the educational facilities, the

~esearch laboratories, the instrumentation, equipment and chemistry

which permitted the application of new discoveries.

But then, even as now, science and Government leaders could

not agree on the balance of support between basic and applied

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

Smithsonian 'Institution, noted in the Institution'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
life, it meets with encouragement and reward. Not so
with the discovery of the incipient principles of
science; the investigations which lead to those receive



. ... .

-5-
.\

no fostering care from the Government and are considered
trifles unworthy of the attention of those who place
the supreme good in that 'wh i c h .i.mme d i a tely adminis ters
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."

'As if in rebuttal, Dr. Henry Roscoe in his eulogy of Louis

Pasteur in 1889 stated:

"For al though it is f oo Li.s h 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 d~minish

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 h aving so far no direct
bearing on the welfare of the race." (Emphasis added.)

~. ._ Pa s t e u r , 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 direc~ application to
practical life."

, .
The Pasteur statement, in addition to supporting applied

Tesearch, carries with it ~n implication that there is an

inherent desire in every 'i n v e s t i g a t o r to apply his fundamental

findings which should be satisfied.

It is my perception that the balance of research being

conducted at universities with 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

I Lof this research would find their way into our market economy.

Furthermore, absent basic research, we would sooner or later

reach the point where applications trailed off into insig

nificance. However, I believe this balance can better be

defended if it is coupled with an increased and identified

effort on the part of universities accepting support to transfer

fundamental findings whenever possible to those in industry

.wh o could make best use of 'them or at least establish means

to document the flow of research funds into practical results.

While I note no difficulties with the level of Government

support going to universities for basic research if efforts

at technology transfer are made, there is growing concern in

Congress to better account for research funding. Thus, the

Mansfield Ame ndmen t which permits 'DOD to support only

Eission-related research, and the recently defeate4 Baumann

Amendment which proposed Congressional review of NSF grants,

to assure use of funds for 'projects which evidence some prospect

of solving immediate public problems.

Further, questions posed by the Congressional Subcommittees

responsible for HEW and NASA appropriations have clearly

indicated an interest ' i n determining whether the funding of

basic research at universities was generating solutions to

public problems .
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These inquiries to some extent evidence a misunderstanding

~hat universities can generally solve public problems

without the further collaborative aid of industry, or at the

very least have the m~ans of determining whether the practical

results of their research have been adopted and applied by

industry. In regard to the former, it appears necessary that

we all make better efforts 'i n the future to explain that Govern-

ment support of research at universities is in the main to

serve the purpose of generating fundamental bases of scientific

information upon which .i ndus t r y builds useful results. However,

in regard to the latter as I have previously suggested, I

believe universities could be doing more to interface and

obtain the cooperative aid of sophisticated industrial developers

in delivering fundamental innovations to the marketplace. This

. effort seems to be needed more now than years past due to a
. . .

number of barriers impeding meaningful interface and communication

'whi ch did not eixst in the, ·19t h century. Some of t hese

barriers might be considered; industry's preoccupation with its

own in-house research efforts, the huge proliferation of basic

findings, organizational barriers generated by size, Government

pre-market clearance of drugs and medical devices and other

regulationJand the difficulty of establishing and transferring

intellectual property rights.

_ '1l _ --",-- _ ~_ ...L.."L. ...... _ .. ... __ ... ..-1
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Because of these existing barriers, it is perceived that

mere publication of results will not necessarily guarantee ·

utilization of fundamental findings. It is evident that

intellectual property rights, including patents, is important

to the accomplishment of utilization when it is understood

that inherent to the transfer process is a decision on the part

of the industrial entrepreneur on whether the intellectual

property rights in the innovation being offered for development

are sufficient to protect its interests:- - 'Wh i l e-' we fnow·that

not all transfers include an exchange of intellectual property

rights, it is unpredictable as to which transfers the entrepreneur

will consider to require such an exchange. We do know, however,

that where substantial risk capital is involved, there is a .

.1ikelihood that transfer will not occur if the entrepreneur

~sn't afforded some property protection.

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

implemented, conclusion that in order to afford the correct

property exchange from the fundamental innovator to the
)

industrial developer at the right time, the .i nnov a t i ng university

must identify and establish rights in more intellectual property

than it will exchange through the timely management and

intelligent intellectual property policies. Because of this

necessary 'property protection, investigators must be taught to
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think ahead, since the patent laws are written against those

who delay protection. This management can only be afforded

by universities willing to acquaint themselves with the basic

principles of intellectual property protection and the

ability to communicate to investigators its impo rtance in

. the transfer mechanism.

Let me suggest that if this policy had been implemented

by the United Kingdom as early as 1850, the British may well

have shared in the economic reward of the synthetic dye industry

for many more years than they were permitted by German competition .

More important, the antibiotic industry may well be British

rather than American, and penicillin might well have been

brought to the public ten years earlier with the r esultant

preservation of hundreds of thousands of lives. As I noted

previously, the British have attempted to avoid further loss

q of ;·i ts economic position Ln British inventions by es t abLdshLng

NRDC, a central Government licensing organization . Although

·we believe the NRDC type organization not an adequate substitute

for an effective university patent management organization"it

.has successfully managed the licensing and development by a

British pharmaceutical concern of cephalosporin, one of the major

second generation antibiotics generated by Oxford University

with Government support.

- ----_. - ---

•
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It now seems clear that the continual stream of tech-

nological development, which forms an important basis for

economic growth, cannot be obtained through the simple

. expedient of publ ishing scientific and technical ideas in

the hope that their commercial relevance will be apparent

to the industrial sector. University and investigator

advocacy of such ideas is nearly always imperative in order
•to create a likelihood of their commercial use.

On September 23, 1975, the Committee on Government Patent

Policy, 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 one serious

barrier to transfer ,- recommended that all the agencies of

the Executive provide to universities a first option to

substantially all inventions generated with Federal support, if

:t hey are found to have an identified technology trans fer function.

In addition , the Committee also directed that an interagency

committee be formed for the purpose of joint agency identification

of universities having a satisfactory technology transfer
. . .

function. This recommendation is near final implementation

through a Federal Procurement Regulation.

Notwithstanding these long sought positive developments,

it should be noted that implementation of the recommendation~

by agencies that do not presently have such policies has been
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left to each agency'~ own discretion . . Atcordingly, the

opinions of each university on these matters will significantly

affect the direction that individual agencies may take.

As I previously suggested, with well over 3 billion dollars

of Federal support going to support of research at universities,

questions on accountability can hardly be avoided and may well

· be easier 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

·i t s justification will be much more difficult in this era of

capital shortage.

. .
"
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I VERY MUCH APPRECIATE YOUR INVITATION, SINCE I BELIEVE

YOU ARE WORKING IN AN AREA OF TECHNOLOGY OF GREAT IMPORTANCE ·

TO THE PUBLIC, AND THIS IS AN OPPORTUNITY TO EXPLAIN THE

IMPORTANCE OF PATENT PROTECTION IN BRINGING THAT TECHNOLOGY

TO FRUITION, ESPECIALLY IN LIGHT OF THE PREMARKET CLEARANCE ·

REQUIRED BY THE NEW MEDICAL DEVICE ACT.

THE ALLOCATION OF INVENTIONS ARISING FROM GOVERNMENT

SPONSORED RESEARCH AT UNIVERSITIES AND NONPROFIT ORGANIZATIONS

IS AN AREA OF VITAL INTEREST TO HEW. THE DEPART~IENT IS BY

FAR THE LARGEST SINGLE SOURCE OF FUNDING FOR SUCH RESEARCH

IN THE UNITED STATES, AND PROBABLY THE WORLD.

IT IS A FUNDAMENTAL PREMISE OF HEW PATENT POLICY THAT A

GUARANTEE OF SOME PATENT PROTECTION ~~Y BE NECESSARY TO AN

INDUSTRIAL DEVELOPER I N ORDER TO ASSURE TRANSFER OF HEW-FUNDED

UNIVERSITY GE NERATED INVENTIONS TO SUCH DEVELOPER. THIS

PREMISE SEEMS OBVIOUS, GIVEN THE FACT THAT COMMERCIALIZATION

OF UNIVERSITY INVENTIONS MUST ULTIMATELY BE ACCOMPLISHED

BY INDUSTRY, AND INHERENT TO THE COMMITMENT OF RISK CAPITAL IS

A DECISION ON THE PART OF THE INDUSTRIAL DEVELOPER ON WHETHER THE

INTELLECTUAL PROPERTY RIGHTS IN THE INNOVATION BEING CONSIDERE I

FOR DEVELOPMENT ARE SUFFICIENT TO PROTECT ITS INTERESTS.

CONVERSELY, FAILURE TO PROVIDE SUCH GUARANTEE IN CASES WHERE

IT IS NECESSARY ~MY FATALLY AFFECT UTILIZATION OR TRANSFER
;' ,

OF A MAJOR UNIVERSITY INNOVATION .
•

._,.
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THE CONTROVERSY OVER GOVERNMENT PATENT POLICY THAT SOME

OF 'YOU MAY HAVE HEARD OF, AT LEAST IN THE RESEARCH AND

DEVELOPMENT AGENCIES, SEEHS TO ME TO BE NOT, AS COMMONLY

STATED, WHETHER THESE AGENCIES SHOULD TAKE "TITLE" OR

"LICENSE" TO INVENTIVE RESULTS IT HAS FUNDED, BUT WHEN AND TO

WHAT EXTENT A GUARANTEE OF PATENT PROTECTION SHOULD BE MADE.

EVERY MAJOR RESEARCH AND DEVELOPMENT AGENCY SUPPORTING RESEARCE

IN THE UNIVERSITY SECTOR BELIEVES IT SHOULD HAVE THE

DISCRETION TO WAIVE-OR LICENSE PATENT RIGHTS WHEN IT IS DEEMED

APPROPRIATE TO ACHIEVE CO~~ERCIAL UTILIZATION.

THE MORE MEANINGFUL PROBLEM IS SIMPLY THAT THE AGENCIES

HAVE NOT UTILIZED THIS DISCRETION ON A UNIFORM BASIS IN

SIMILAR FACT SITUATIONS.

IN"A 1939 LETTER D~. EINSTEIN ADVISED PRESIDENT ROOSEVELT

OF THE COMING OF THE ATOMIC AGE, AND SUGGESTED THAT THE

GOVERNMENT AID UNIVERSITIES AND INDUSTRY TOCOLLABORATIVELY

BRING ABOUT A CHAIN REACTION. IN A FEW WORDS, DR. EINSTEIN

IDENTIFIED AND ASSIGNED TO EACH ELEMENT OF THE COLLABORATIVE

TEAM HE DEEMED NECESSARY TO THE COMPLETION OF THE DEVELOPMENT,

THE DUTY WHICH EACH WOULD PERFORM BEST. THUS, HE SUGGESTED

THAT THE UNIVERSITIES BE AIDED IN COMPLETING THEIR EXPERIMENTAl

OR F~NDAMENTAL RESEARCH, THAT INDUSTRIAL LABORATORIES BE

TAPPED FOR THEIR ABILITY TO BRING SUCH FUNDAMENTAL FINDINGS

INTO PRACTICAL APPLICATION THROUGH THE USE OF THEIR EQUIPMENT,

AND THE GOVERNMENT ACT AS THE CATALYST OR IMPRESARIO IN

BRINGING THESE FACTORS TOGETHER.

..-
r
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AS SIMPLE AS DR. EINSTEIN'S FO~IULA FOR DELIVERY OF THE

RESULTS OF FUNDAMENTAL RESEARCH INTO PRACTICAL USE APPEARS,

THE CLOSING OF THE ENORMOUS GAP BETI~EEN NEW FIELDS OF

.' KNOWLEDGE AS DRAMATIC AS RADAR, COMPUTER MEMORY CORES, LASERS,

ANTIBIOTICS, ETC., AND THEIR PRACTICAL IMPLEMENTATION BY

IND.USTRY, WITH THE EXCEPT I ON OF THE FEW CASES WHERE THE

GOVERNMENT HAS DETERMINED TO PROVIDE THE CONTINUED FUNDING

TO INDUSTRY FOR DEVELOPMENT OF SUCH FINDINGS, HAS BEEN LEFT

TO RANDOM AND HAPHAZARD EXECUTION.

THE STAKE IN CLOSING THIS GAP IS VERY HIGH. IN 1975

APPROXIMATELY 3.2 OF THE 13 BILLION DOLLARS, OR ONE-QUARTER

, SPENT BY THE GOVE&~MENT ON RESEARCH AND DEVELOPMENT OUTSIDE

ITS OWN LABORATORIES, WENT IN THE FORM OF GRANTS ·AND CONTRACTS

TO UNIVERSITIES.

ON SEPTEMBER 23, 1975, THE COMMITTEE ON GOVERNMENT PATENT

POLICY RECOMMENDED, ON THE BASIS OF ITS UNIVERSITY SUBCO}.1MITTEE'S

STUDY, THAT ALL AGENCIES OF THE EXECUTIVE BRANCH PROVIDE TO

UNIVERSITIES A FIRST OPTION TO SUBSTANTIALLY ALL FUTURE

INVENTIONS GENERATED WITH FEDERAL SUPPORT, SUBJECT TO STATUTORY

PROHIBITION, AND PROVIDED THAT SUCH UNIVERSITY IS FOUND TO HAVE

A TECHNOLOGY TRANSFER FUNCTION. THIS FIRST OPTION TO OWNERSHI F IS

SUBJECT TO A NUMBER OF CONDITIONS, THE MOST IMPORTANT OF WHICH ARE

THE STANDARD LICENSE TO THE GOVERNMENT, A LIMIT ON THE TERM OF
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ANY EXCLUSIVE LICENSE GRANTED, AUTHORITY TO WITHDRAW SPECIFIED

PROJECTS FROM THE OPTION, A REQUIREMENT THAT ROYALTY INCOME

BE UTILIZED FOR EDUCATIONAL OR RESEARCH PURPOSES, WITH THE

EXCEPTION OF A REASONABLE SHARE TO THE INVENTOR, AND THE

RIGHT OF THE AGENCY TO REGAIN OWNERSHIP DUE TO PUBLIC INTEREST

CONSIDERATIONS OR THE UNIVERSITIES' FAILURE TO TAKE EFFECTIVE

STEPS TOCO~~ffiRCIALIZE THE INVENTION.

THE IMPLE~ffiNTATION OF THE CO!'>~nTTEE' S RECO~IHENDATION

HAS BEEN CIRCULATED FOR PUBLIC CO~WENT IN THE FO&~ OF A FEDERAL

PROCUREMENT REGULATION AND IS NOW IN ITS FINAL STAGES OF

REVIEW.

THE UNIVERSITY SUBCOMMITTEE REPORT IDENTIFIED SOME GENERAL

. PREMISES FROM ~~ICHIT PROCEEDED, ALL UNDERSTOOD BY DR. EINSTEI ~

· I N 1939.-

FIRST, A SYMPATHETIC AND ENCOURAGING FEDERAL CLIMATE IS

VERY I~WORTANTTO TECHNOLOGICAL PROGRESS.

SECOND, THE UNIVERSITY COMMUNITY AND INDUSTRY, LEFT TO

THEIR m~N INITIATIVES, WILL PROBABLY BE UNABLE TO GENERATE THIS

ATMOSPHERE.

THIRD, THERE APPEARS TO BE AN ABSOLUTE NEED FOR INDUSTRIAL

COLLABORATION WITH UNIVERSITIES IF THE RESULTS OF GOVERNMENT-

SPONSORED UNIVERSITY RESEARCH ARE TO REACH THE PUBLIC. MUCH

OF THE WORK PERFORMED UNDER GOVE~~ ~~NT-SPONSORED GRANTS AND

CONTRACTS AT UNIVERSITIES IS BASIC, AS OPPOSED TO APPLIED RESEAI:H.

.,10.1 • U 4.U .

·1,
I

I
f

I,

I. ~

I
I

I
i
i•

I
i
i
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INVENTIONS ARISING OUT OF BASIC RESEARCH INVOLVE AT MOST

COMPOSITIONS OF MATTER WITH NO CLEAR UTILITY, PROTOTYPE

DEVICES, OR PROCESSES WHICH USUALLY REQUIRE MUCH ADDITIONAL

DEVELOPMENT. UNIVERSITIES DO NOT UNDERTAKE DEVELOPMENT OF

SUCH INVENTIONS, AS DEVELOPMENT LEADING TO COMMERCIAL MARKETING

IS NOT ORDINARILY WITHIN THE SCOPE OF THEIR MISSIONS OR

CAPABILITY. FURTHER, FINANCING OF THAT TYPE OF DEVELOPfo.1ENT

WORK NEEDED IS NOT GENERALLY AVAILABLE FROM GOVERNMENT

SOURCES. THERE ARE ~~Y MORE INVENTIVE IDEAS THAN FEDERAL

RESOURCES FOR DEVELOPMENT PURPOSES. CONSEQUENTLY, DEVELOPMENT

OF SUCH INVENTIONS WILL GENERALLY BE ACCOMPLISHED ONLY WHERE

INDUSTRY HAS KNOWLEDGE OF THEM AND HAS A..'i INCENTIVE TO

UTILIZE ITS RISK CAPITAL TO BRING THE~ TO THE~ffiRKETPLACE.

LAST, THE DIFFICULTY OF COLLABORATION IS CO~POUNDED

WHEN THOSE WHO NOW PERFORM ESSENTIAL PARTS OF A FUNCTION

REFUSE TO MODIFY THEIR OPERATIONS TO MEET THE NEEDS OF THE

WHOLE SYSTEM. ORDINARILY, THE PRINCIPALS CAN'T BE ORDERED

TO COLLABORATE. THE PROBLEM PERCEIVED IS HOW TO PROVIDE THE

MEANS FOR INDUCING THEM TO INTEGRATE VOLUNTARILY I NTO A SYSTEM

THAT PERFOruMS A SOCIALLY DESIRABLE FUNCTION.

WITH THESE PREMISES IN MIND, THE UNIVERSITY SUBCOMMITTEE

IDENTIFIED THE FOLLOWI NG AS THE PRI~~RY PROBLEMS THAT NEEDED

TO BE OVERCOME BEFORE OPTIMUM RESULTS IN TRANSFERRING

TECHNOLOGY COULD BE ACHIEVED .

•

---- -_-._-_..... _ ...... _~ __ "'Y • __ T"l. .. --.-r_,. ........ " ,...""~"TT' TT"~T'"\
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FIRST, AND THOUGHT TO BE THE MOST IMPORTANT, WAS THE

CONCLUSION THAT UNIVERSITIES DO NOT GENERALLY HAVE AN ADEQUATE

MANAGEMENT CAPABILITY TO FACILITATE THE TIMELY IDENTIFICATION,

PROTECTION AND THE TRANSFER OF THEIR INVENTIVE RESULTS TO

INDUSTRIAL CONCERNS THAT MI GHT MAKE USE OF THEf\I.

IT WAS PERCEIVED THAT THE MERE EXISTENCE OF A BODY OF ,/

RESEARCH PUBLICATIONS AND OTHER TECHNICAL INFOm~ATION WAS

NOT ENOUGH TO RESULT IN SIGNIFICANT INDUSTRIAL INVOLVEMENT IN

FURTHERI NG DEVELOPMENT.

SECOND,' WAS THE "NOT-INVENTED-HERE" SYNDROME. INDUSTRIAL

ORGANIZATIONS HAVE COMNERCIAL POSITIONS IN MOST AREAS OF THEIR

RESEARCH. THERE IS AN IN-HOUSE INCENTIVE FOR SUCH ORGfu~IZATIO K5

TO FURTHER DEVELOP THE RESULTS OF THEIR OWN RESEARCH IN ORDER

TO IMPROVE THEIR COMMERCIAL POSITION. THERE IS A LESSER

INCENTIVE FOR INDUSTRY TO FURTHER DEVELOP THE RESULTS OF

UNIVERSITY RESEARCH, SINCE SUCH RESEARCH WAS NOT UNDER INDUSTRY

EVALUATION THROUGH ALL STAGES OF ITS DEVELOPMENT.'

. THIRD, WAS THE UNCERTAINTY OVER OWNERSHIP OF INVENTIONS

MADE AT UNIVERSITIES THAT MAY BE COLLABORATIVELY DEVELOPED OR

ARE INITIALLY GENERATED THROUGH A COLLABORATIVE RELATIONSHIP.

INDUSTRY REFUSAL TO COLLABORATE WITH UNIVERSITIES IN

BRINGING HEW-FUNDED INVENTIONS TO THE MARKETPLACE, UNLESS

PROVIDED SOME PATENT PROTECTION AS QUID PRO QUO FOR THE

ADDITIONAL INVESTtv1ENT AND DEVELOPMENT REQUIRED, WAS SUBSTANTIATED

--- - - - - - - - - -- - - - --- ---- -
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BY AHARBRIDGE HOUSE STUDY AND A 1968 GAO REPORT. INDUSTRY

FELT DHEW PATENT PRACTICES AT THAT TI~rn FAILED TO TAKE INTO

CONSIDERATION THE LARGE PRIVATE INVESTMENT NEEDED BEFORE

UNTESTED CHEMICAL COMPOUNDS SYNTHESIZED WITH DEPARTMENT

SUPPORT· COULD BE MARKETED AS DRUGS. I BELIEVE THIS SAME
.

RELUCTANCE TO COLLABORATE WITHOUT PATENT PROTECTION WILL OCQQR

IN REGARD TO MEDICAL DEVICES WHICH REQUIRE PRE-MARKET

CLEARANCE DUE TO THE INCREASE IN RISK CAPITAL REQUIRED TO

GENERATE CLINICAL DATA NECESSARY FOR CLEARANCE.

THE EXPERIENCES ALREADY NOTED IN UNIVERSITY DEALINGS WITH

THE PHA~~CEUTICAL INDUSTRY AND SOME ~ffiDICAL DEVICE ~~UFACTURERS

INDICATED THAT THERE WILL BE THE SAME RELUCTANCE TO COLLABORATE

WITH UNIVERSITIES IN BRINGING OTHER HIGH-RISK INVENTIONS TO

THE ~~RKETPLACE IF SOME PATENT EXCLUSIVITY IS NOT FIRST

PROVIDED TO THE DEVELOPER.

FOURTH, IS THE PROBLEM OF CONTAMINATION. "CONTAMINATION"

MEANS THE POTENTIAL COMPROMISE OF INDUSTRY PROPRIETARY RIGHTS

DUE TO EXPOSURE TO IDEAS, COMPOSITIONS, AND/OR TEST RESULTS

ARISING FROM GOVERNMENT-SPONSO~ED UNIVERSITY RESEARCH. IF THE

~OMPANY INCORPORATES INTO ITS RESEARCH PROGRAM SOME OF THESE

IDEAS, COMPOSITIONS OR TEST RESULTS AND THEN DEVELOPS A

MARKETABLE PRODUCT PATENTABLY DISTINCT FROM ANY OF THE

UNIVERSITY'S IDEAS, THE COMPANY FEARS THAT THE GOVERNMENT IS

IN A POSITION TO ASSERT CLAIMS TO THEIR PRODUCT.

- - - - - - _ ..__.._.__ . - ... . _. .. _--- - . . . . _.._- --- --- "_ .• .__.'-- - ~ .._- -,.. - ~._._- ---- --------
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TO OVERCO~ffi THESE BARRIERS TO TECHNOLOGY TRANSFER, IT

WAS DEEMED ESSENTIAL TO THE SUBCO~~ITTEE THAT THE GOVERN~ffiNT

PERSUADE UNIVERSITIES TO PROVIDE A MANAGEMENT CAPABILITY

WITHIN THE INSTITUTION THAT WILL SERVE AS A FOCAL POINT FOR

IDENTIFICATION, RECEIPT AND PROMPT PROTECTION OF THE INVENTIVE

RESULTS OF UNIVERSITY RESEARCH FOR LATER DISSE~lINATION

TO INDUSTRIAL CONCERNS. THE SUBCOMMITTEE FELT THAT THIS

MIGHT BE ACCOMPLISHED BY GUARANTEEING TO UNIVERSITIES AT THE

TIME OF FUNDING, PATENT RIGHTS IN GOVERNj\1El'-t'T-$UPPORTED

INVENTIONS IN RETURN FOR ESTABLISHMENT OF SUCH A ~~NAGEMENT

CAPABILITY.

I BELIEVE THAT ONE OF THE PRIMARY BASES FOR THE RECOM

MENDATION WAS THE REALIZATION THAT A SUBSTAi~TIAL MAJORITY

OF INVENTIVE IDEAS REQUIRES "ADVOCATES" IN ORDER TO REACH

THE MARKETPLACE, AND THAT EXPERIENCE "I NDI CATES THAT THE

INVENTING ORGANIZATION, IF INTERESTED, IS A MORE LIKELY

"ADVOCATE" THAN A LESS PROXIMATE AND NOT AS EQUALLY CONCERNED

GOVERNMENT STAFF.

HISTORY IS REPLETE WITH EXANPLES OF INVENTIONS NOW

ACCEPTED AS PART OF OUR CULTURE, WHICH REACHED FRUITION ONLY

DUE TO THE PERS~VERANCE OF AN ADVOCATE. IT IS SAID THAT THE

INVENTOR OF XEROX, CHESTER CARLSON, CONTACTED OVER 100 CONCERN~

BEFORE HE WAS ABLE TO OBTAIN A FINANCIAL COMMITMENT FOR

- - . ._-- - -
-- --- .. - ----•• - ... _--- "" ...... _., ............ ~n ' •• T"\'T"~"'rn~r"" T''l "T1IT"'\ T"" T"l "T" r", 1"'1{:/\I . LI

. r
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DEVELOP~ffiNT. SIMILARLY, SAMUEL B. MORSE ARGUED THROUGH

FIVE YEARS BEFORE HE WAS ABLE TO OBTAIN $30,000 FROM CONGRESS

TO nUILD A TEST LINE FOR HIS TELEGRAPH BETWEEN WASHINGTON

AND BALTH10RE. THERE IS NO EVIDENCE THAT A GOVER.\JMENT

ORGANIZATION WOULD BE WILLING TO DUPLICATE THAT KIND OF

ADVOCACY, NOR IS IT APPARENT THAT ~~NY ORGANI ZATIONS OR

PERSONS WOULD, ABSENT A PROPERTY RIGHT.

THE GUARANTEE OF PATENT RIGHTS TO THE UNIVERSITY CARRIES

WITH IT THE RIGHT TO LICENSE CO~lMERCIAL CONCERNS, THUS

CREATING THE INCENTIVE NECESSARY FOR DEVELOP1>lENT IN THOSE

SITUATIONS WHERE COLLABORATION WOULD NOT OTHERWISE BE

ACCOMPLISHED AND LESSENING OR ELIMINATING INDUSTRY FEAR OF

CONTAMINATION. FURTHER, UNDER SUCH A POLICY, COLLABORATIVE

ARRANGEMENTS COULD BE MADE WHEREIN INDUSTRY'S PARTICIPATION

IS PROTECTED BEFORE IT IS EVEN CLEAR WHETHER OR NOT INVE NTIONS

WILL BE MADE. .SUCH PRIOR ARRANGEMENTS SHOULD MINIMIZE THE .

PROBLEM OF THE "NOT-INVENTED-HERE" SYNDROME.

TO A LARGE EXTENT THE SEPTEJo.1BER 23RD RECO}.1MENDATIONS ARE

A RATIFICATION OF THE PRACTICES IMPLEMENTED BY DHEW SINCE 1969

AND THE NATIONAL SCIENCE FOUNDATION SI NCE 1974. THE DHEW

PRACTICES, IN TURN, WERE INITIATED IN PART THROUGH THE IMPETUS

CREATED BY THE CRITICAL REMARKS FROM THE 1968 GAO STUDY

MENTIONED PREVIOUSLY ON THE LACK OF TIMELINESS IN PROCESSING

r
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PETITIONS FOR WAIVERS OF IDENTIFIED INVENTIONS AND THE NEED

TO CLARIFY THE USE OF INSTITUTIONAL PATENT AGREEMENTS WHICH

GUARANTEE FUTURE INVENTION RIGHTS TO UNIVERSITIES WITH

T~CHNOLOGY TRANSFER CAPABILITIES.

IN OCTOBER 1974 THE DEPARTMENT COLLECTED SOME ROUGH

STATISTICS ON MANAGEMENT OF PATENT RIGHTS LEFT TO UNIVERSITIES.

THIS STUDY INDICATED THAT 167 PATENT APPLICATIONS WERE FILED

SINCE 1969 BY INSTITUTIONS WHICH CHOSE TO EXERCISE THEIR FIRST

OPTION TO INVENTION RIGHTS UNDER THEIR INSTITUTIONAL PATENT

AGREEMENT. UNDER THE 167 PATENT APPLICATIONS FILED, THE

UNIVERSITIES HAVE NEGOTIATED 29 NONEXCLUSIVE LICENSES AND

43 EXCLUSIVE LICENSES. SEVENTEEN JOINT-FUNDING ARRANGEMENTS

WITH CO~ThIERCIAL ORG~~IZATIONS, INVOLVING ONLY THE POSSIBILITY

OF RIGHTS TO FUTURE INVENTIONS, HAVE BEEN MADE. WE WERE ADVISED

THAT ON THE BASIS OF ALL THE AGREEME~~S NOTED, APPROXI ~~TELY

24 MILLION DOLLARS OF RISK CAPITAL NAY BE COMMITTED TO THE

DEVELOPMENT OR MAKING OF INVENTIONS EVOLVING WITH. DHEW SUPPORT.

UNDER OUR DEFERRED DETERMINATION POLICY, WHICH IS

APPLICABLE TO ALL UNIVERSITIES WHO HAVE NOT YET ESTABLISHED

A TECHNOLOGY TRANSFER CAPABILITY, IT WAS DETERMINED THAT

SINCE 1969, 178 PETITIONS FOR WAIVER OF AN IDENTIFIED INVENTION

HAVE BEEN REVIEWED AS OF OCTOBER 1974. OF THESE 178, 162

PETITIONS WERE GRANTED. UNDER THE 162 GRANTED, THE INSTITUTIONS

,.....~ -- -- -- - -

,
- ~r
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INVOLVED AND RESPONDING HAVE GRANTED 15 NONEXCLUSIVE LICENSES

AND 35 EXCLUSIVE LICENSES. THESE LICENSES HAVE GENERATED A

POSSIBLE COMMITMENT OF RISK CAPITAL OF AS MUCH AS S3 MILLION

DOLLARS.

SINCE 1974 TO THE END OF FISCAL YEAR 1976 THE NUMBER OF

INVENTIONS HELD BY UNIVERSITIES INCREASED DRAJ~TICALLY FROM

329 TO 517. I HAVE SOl-IE EXAMPLES OF INVENTIONS LICENSED BY

UNIVERSITIES WHICH HA\~ REACHED OR ARE NEAR REACHING THE

MARKETPLACE SINCE OUR 1974 SURVEY. NOTEl\,ORTHY IS THAT THIS

INCOMPLETE LISTING OF SOME 17 INVENTIONS INVOLVES A CO~WITMENT

OF RISK CAPITAL OF APPROXIl-~TELY 60 MILLION DOLLARS~ MEDICAL

DEVICES ON THE LIST ARE (READ FROM LIST).

WE KNEW OF NO COMPARABLE SITUATIONS AT THE TIME OF THE

GAO REPORT IN 1968.

MORE SIGNIFICANT THAN THE FIGURES ARE REPORTS FROM THE

UNIVERSITY CO~ruNITY THAT INDUSTRY INTEREST IN UNIVERSITY

RESEARCH HAS SIGNIFCANTLY INCREASED IN RECENT YEARS. I BELIEVE

THIS TO BE THE RESULT OF THE UNIVERSITY COMr-WNITY'S ACTIVE

SOLICITATION OF COLLABORATIVE ARRANGEMENTS~ WHICH IN TURN WAS

pARTLY MOTIVATED BY THE FLEXIBILITY PROVIDED BY OUR PATENT

POLICY.

. ~nl' IJ L.:IJrlll·l~ T"Jo,T '''-"'Ic:..n
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Johns Hopkins, " . Rechargeable Cardiac Pacemaker Pacesetter Systems
Sylmar, Cal if •

CLas. Heidelb,erger Wisconsin s : Use of F3TDR for Herpes Infe~.· Burroughs \~e1lcome

tions of the Eye Co., Research
Triapgle Park, N,C,

, . $500,000 to $1,000,000
Clinical evaluations
still in progress

Approximpte Investnent

Now on market ..
Approx. $5,000,000

On market since Feb •
1975 .. Approx. $720,000

$2,000,000 .. Develo~.ent
leJding to D~A is in
process and on schedule

Approx. $5,000,000
NDA e~~ccted by end
of 1977'

Over SI,OOO,OOO.·~Grket
introduction expected

. imninently

l.
, Licensee

C.R. Bard, Inc.,
~urray Hill, N.J.

Hoffmann-LaRoche.
Nutley. N.J.

Cooper Labs., Bed
ford Hills J N.Y.

Hadon Labs.,
Kansas City, Ho.

Invention. .

Method of Reducing Intraocular
Pressure ill the lhanan Eyes

Application of X.. S37A i~ the
Cardiovascular System (for
stimulation in cardiog~nic

shock, congestive heart
failure, etc.)

Polycarbonate Dialysis
Membranes

Silver Sulfadiazine used in
treabncnt of burns

Colimbta Univ,

Univ. of Miami

Universi:tz:

Tulane Univ,

. Natl. Institute
of Scientific
Research

R. Fischell .

Berton Pressman

Charles Fox

~~nte Holland

Inventor

. l~illard Higley
v

·•·.•
~

I
I

I
) I'

I

I
I
J
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I
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C

(
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f
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Talbot!Harrison' Jolms Hopkins Ballistocardiograph apparatus· Royal Hcdical Corp.
I • Huntsville, Ala,

.
Approx. $330,000, . ~ow
on market

Approx. miIlions •
Now, on market .:

•

t
I.,
~I

Stanley Plotkin

.,.

'Wistar Institute Rubella Vaccine
I

'\

..
... , .

, . '

1) Wellcome
Foundation

, 2) L' Institut
~Iericux

3) $\1/1 Ss Senrrn and
Vaccine Institute and others
(Merck, an Italian firm, etc.)

;
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Wyeth Laboratories' On the marke t > millions

, Keto ..Acid analogs of Amino Acids Pfr~rnner of Ger-
for treatment of ~remia ' nany and syntex

" of U,S,A.

Tadeusz J. Wiktor Wistar Institute' Rabies Vaccine

Barton Kamen et al Case Western Res. Methotrexate Assay
-....

Lillehei/Kaster Univ, of Minn- . Pivoting Disc Heart Valve
esota

• •

Blackshear et al Univ, of Minn- Implantable Infusion Pump
esota

)

\

,

Inventor

H:Kensie \~a1zer

\ .

University

o Johns Hopkins

Invention

.
o·

Licensee

Diamond Shamrock
Corp. '

Medical, Inc,

Metal Bellows Co.

Approximate Invcsmcnt

Ni l l ions .- Clinical
trials in process.
~~ectcd to be marketed
in 6 mos. in Europe

Being tes t-marketed ,
Production scheduled for
Iate 1977. Hill ions.

~eing sold in world
wide market since 1971.
~1illions

Undergoing clinical
trials. $750,000,

" Deluca et al

Upjohn

. Rousel~Uclaf ,
(Hoechst)

•

Deluca

Deluca

.
• •• •

Univ. of Wiscon,,:, 0, 2S..Hydroxycholecalciferol.
sin

Univ. of Wiscon., l ..A1pha
sin Hydroxycholecalciferol

,.
Unlv! or lib ... 1, ';::1 ~IJ~ly\.huJ\.j;"l'to~alc.l!Qx\Jl

consin
-.

•

HJve applied for eCllliva
lent of ~:D;\ in France.
Approximately $5 million.

o About to npply for an
ND,\ and an NAD.-\ 0 h'i11
spend about $10 million.

Leo Pharna- Applying for new drug
ceuticals applications in D~r~ark

~ncl Great Britain. ~by

, . be marketed this yelr.
Approx. $5,000,000.

. J1o.rrme:tt\ ..J.~n~':whQ . Abmit to ~rrl>' f (li ~n.t,

Inc, . Will spend about $10 '
. million.
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Inventor
,.

Universitt .Invention . , 'Li censee " Approximate Im'estr.ent,

Josef Fried ,

#

""..

Univ. of Chicago Prostaglandins Richardson..~fcrrell, .
New Yor~. N.Y.

"

.'

Several millions.
In process of develop
ment and testing for
marketing here and '
abroa.d~

"

:

.
~, .

l

•.'

..
..

"

,
"

. , .

,

..

..

•

\
.'

:, . . ..

t-e

"

.;-..
"

•.:

.'

..
of

•

..~ .. ~ .

It ;
,

.
·1

.
....... . "..

"

. , . , :
I


