COMPTROLLER GINLRAL OF THE UNITED STATES
WASHINCTON, D.C, 20548

 B-133386 July 17, 1979

© The Honorable Birch Bayh
United States Senate

‘Dear Senator Bayh

On September 15, 1978, you and Senator Dole w10te that
you had introduced a bill to establish a uniform Federal
patent procedure for small business and nonprofit organi-
"zations and intended to hold hearings in the 96th Congress.
You asked that we provide testimony, including a discussion
of the procedures of the Departments of Energy and Health,

Education, and Welfare for determining the patent rights for.
inventions arising from Government supported research and
development., The procedures of these departments were to be
contrasted w1th those of other Federal agenc1es.

As a result of dlscu551ons with representatlves of your
office and Senator Dole's, and your letter of January 8, 1979,
we also obtained information on the patent policies and pro-.
cedures of the Department of Defense and the Natlonal Aero—'
nautics and Space Admlnlstratlon. .

We gave testimony before the Senate Judiciary Committee
on May 16. A background paper on Government patent policy
and detailed comments on the bill were submitted for the
record. Answers to your questions were furnlshed for the
record on June 21.

A summary of the patent policies and practices of the
four agencies are included as enclosures to this letter.
We obtained this information by working with patent officials
" of the respective agencies, but we did not ask the agencies
for formal review or comment. The material is also being
furnished to Senator Dole.  This completes our work to
satisfy your request. We are pleased to have been able to
support-your efforts toward a uniform Federal patent policy.

-Comptroller General
of the United States

Enclosures -—. 4
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DEPARTMENT OF ENERGY
PATENT POLICIES AND PROCEDURES

The Department of Energy's {DOE) patent policy is based
on Section 152 of the Atomic Energy Act of 1954, as amended;
Section 9 of the Federal Nonnuclear Energy Research and De-
velopment Act of 1974; and, to the extent not inconsistent

- with these statutes, the Presidential Memorandum and State-

ment of Government Patent Policy as revised August 23, 1971.
Title 41 of the Code of Federal Regulations, Part 9-9,
implements these statutory and Presidential guidelines.

DOE patent policies require the Government to acquire
title to subject inventions made under contracts, grants,
and other arrangements for research, development, and
demonstration, but also provide for waiver of certain

rights. When the Government retains title, the contractor
. retains a nonexclusive, revocable, paid-up license in the
‘invention and the right to file and retain title in any

foreign country in which the Government does not elect to
secure patent rights. - :

The Department's policies provide that the Secretary

may waive the patent rights of the Government to any in-

vention made or to be made under contract with DOE if he

‘determines that the interest of the United States and the
~general public will best be served by such waiver. There are

two types of waivers——advance and individual. An-advance

waiver is requested at the time of contracting. If granted,

the waiver results in a contract provision in which DOE

* walves its patent rights to all inventions made or conceived

under the contract. An individual waiver is requested when
a particular invention is made or conceived under a contract.

DOE's legislation established four objectives in making
waiver determinations: .

-—Making the benefits of the energy research, develop-
ment, and demonstration programs widely available to
the public in the shortest practicable time;

-—~Promoting the commercial utilization of such inventions;

—-Encouraging participatibn by private persons in DOE's
energy programs; and,
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~-~Fostering competition and preventing undue market
concentration or the creation or maintenance of
other situations inconsistent with antitrust laws.

DOE's regulations implementing its legislation also
provide 13 specific criteria for the Secretary's consideration
in granting advance waivers and 12 specific crlterla for in-~
dividual waivers.

WAIVER OF RIGHTS TO UNIVERSITIES.

- AND SMALL BUSINESSES

Specific criteria in DOE's legislation and implementing
regulations (issued July 13, 1977) provide for preferentlal
treatment for small businesses and nonprofit education in-
stitutions. Waivers are generally granted to small businesses
if the contract involves their privately developed technology.

For advance waivers, DOE considers approved technology
programs the equivalent of manufacturing and marketing capa-
bilities, thus providing universities an equal footing with
industry in requesting advance waivers. However, an approved
program is not sufficient in itself to justify an advance
waiver. The waiver request must be considered in light of
the four objectives and 13 crlterla establlshed by the
regulatlons.

DOE does not usually grant individual waivers to con—- . .
tractors, including small businesses, for identified inventions
if DOE continues to fund development. The only basis for con-
sidering an exception is the extent to which the contractor will
cost share development DOE places great weight on cost sharlng
1n making its waiver decisions.

For nonprofit educational institutions with technology
transfer programs and capabilities that have been approved by
DOE, the Department also generally grants individual waivers
when it does not continue funding development after an invention
is 1dent1f1ed. '

DOE's decision on each waiver request is supported by
a "Statement of Considerations" which spells out the reasons
for either granting or denying the waiver. Each statement
cites at least one objective and the specific criteria man-
dated by the legislation, and explains the basis for the
recommended determination. All waiver determinations are
coordinated w1th and concurred in by the approprlate program
dlvlSlon. :
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INSTITUTIONAL PATENT AGREEMENTS

- DOE interprets its legislation as prohibiting the use
of institutional patent agreements for waiving title to
universities having approved technology transfer capa-
bilities. The rationale for the Department's interpre-
tation is founded on its waiver policies which are derived
from the legislation discussed above.

However, for universities having DOE approved technology
transfer programs, the Department adopted an abbreviated
waiver petition in April 1979. This petition was developed
to limit the information universities would have to submit
when petitioning DOE for waiver of domestic patent-rights to-
an identified invention.

PROCESSING ADVANCE AND INDIVIDUAL WAIVERS

. As of December 31, 1978, DOE had received 422 petitions
for waivers from about 5,600 invention disclosures made on

more than 6,000 contracts. The Department granted 216, or

51 percent; denied 46, or 11 percent; and closed or had with-

drawn 48, or 11 percent. The remaining 112, or 27 percent,

were in process. These consisted of 54 petltlons for advanced .

waivers and 58 for 1ndlvldual walvers.

Three hundred of the 422 petitions received by DOE
were for advance waivers and 122 for individual waivers.
DOE. gives processing priority to advance waiver petitions
because they usually are made prior to contracting and,
therefore, could affect contract negotiations. Thus, only
18 percent of the advance waiver petitions were in process
on December 31, 1978, while 48 percent of the individual
petitions were in process. With a caseload of 112 waiver
petitions in process at the end of 1978, DOE was about one
year behind in processing. E ;

We analyzed processing time on 30 individual waivers
which DOE identified as calendar year 1977 cases. The
Department's processing time for closed cases ranged from
three to twenty-five months, averaging about 13 months.
Determinations on seven cases had not been rendered as of
December 31, 1978. These petitions had been outstanding
from 14 to 29 months, averaging 19 months from the date
the petition was received by DOE.

Analysis of DOE's 1977 and 1978 determlnatlons
disclosed that 121 walvers were granted and 49, or 40
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percent, were to small businesses and universities. During
this same period DOE denied 17 requests, of which 5, or 29
percent, were petitions of universities. Two university
petitions were denied without prejudice because the Depart-
ment was continuing to fund the invention. No small business
petitions were denied.

CASE STUDIES

We reviewed 13 cases where contractors or inventors
petitioned DOE for waiver of rights to identified in-
ventions. Two cases were reviewed at the request of the
Senate Subcommittee on the Constitution. The other 11
cases were Selected because they were the oldest cases
open when our review commenced in October 1978. During our
review, 10 of the 13 petitions were approved, one was denied
without prejudice (the contractor can petition again after
DOE ceases project funding) and one was closed because the
inventor failed to submit the required information. The
remaining case also was closed because the petitioner did
not submit required information but was reopened upon reguest
for reconsideration. The time required to make determina-
~~ tions on the cases ranged from 10 to 41 months, averaging
' about 22 months from the time DOE received a formal petition.

We found the reasons for the delays in.making deter-
minations varied from case to case. In three cases the
delays were attributable to DOE. '

One case involved a vortex gas liguid heat exchanger
developed by an employee of Sandia Laboratories. The in-
ventor filed a waiver petition in February 1376. In June
1976, the Division of Military Applications informed the
General Counsel's office at headquarters that the inven- :
tion was not a subject invention conceived with DOE funding !
and that neither the Department nor Sandia planned to
further develop or commercialize it. DOE, however, did not
notify the inventor until almost two years later, in February
1978, that it would assert no rights in the invention. DOE
personnel attributed the delay to an administrative oversight
caused by the press of other business. They also pointed out
that the inventor did not pressure DOE to resolve the case.

In another case, Texas instruments, Inc. invented a
material for solar absorption surface panels and petitioned
for a waiver in September 1975. In November 1976, the Depart-
ment's Chicago patent office recommended to the General Counsel's
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office that a waiver be granted. The Chicago office believed
that a waiver would make the invention available to the public
in the shortest time and would also promote the commercial uti-
lization of the invention. However, the waiver was not granted
until February 1979, or 41 months after it had been requested.
A significant portion of the delay was attributed to obtaining
the program office's assessment of DOE's plans for further
funding and concurrence in the waiver.

: In the third case {selected by the Subcommittee),
Stanford University requested a waiver in November 1976 to a
fast transient digitizer device developed by an employee at
the Stanford Linear Accelerator Center. 1In its petition,
Stanford claimed that the device was not a subject inven-
tion. The University, however, had not previously informed
DOE of this in its invention disclosure report. In response
to a Department inquiry, Stanford advised in April 1977
that. it wanted full domestic and foreign rights to the in-

‘vention but was not sure whether filing patent applications
would be economically justified. During the same month,
DOE's California patent office recommended to its General
Counsel's office that the waiver be granted. The office
noted that the invention was being fabricated and tested
for potential use in the Department's weapons testing
program under a contract with EG&G, Inc., at a DOE-owned,
contractor operated facility. EG&G, however, was not '

. developing the device to the point of commercial application
~and did not plan to commercially manufacture the device.

_ In August 1978, DOE informed Stanford that its refusal
‘to file a patent application on the invention until after
the walver determination could be viewed as a lack of intent
to commercialize. DOE subsequently denied the wailver with-
out preijudice on January 3, 1979, on the basis that it was
still funding the invention. Case records indicate that
nothing occurred on this case for a ten month period
{October 1977 through July 1978), and the invention was.
being developed by EG&G largely due to the inventor's
efforts. Over 25 months elapsed between Stanford's request
for waiver and DOE's denial. :

The second case identified by the Subcommittee for our
review involved Purdue University. Purdue regquested a walver.
on September 29, 1977, to an invention made under a DOE con-
tract and a National Science Foundation (NSF) grant. The in-
vention consisted of a selective solvent extraction process
utilizing cellulosic materials. ' '
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In October 1977, Dow Chemical expressed commercial
interest in the solvent involved in the process. 1In a
letter to the inventor in January 1978, DOW reaffirmed its
interest in the solvent technology, but stated that it would
prefer to wait until it had a clearer definition of the
patent situation from DOE and NSF before beginning work.
Purdue did not inform DOE of Dow's interest in the solvent.

: In Januvary 1978, DOE's Chicago patent office, recommended
to the General Counsel's office that the waiver be granted.
However, in February 1978, the Division of Solar Technology
objected because the Division had awarded Purdue a new $220,000
contract to further develop the invention.

NSF released its interests in the invention to DOE in
April 1978. Congressman Fithian of Indiana informed DOE
in April 1978 of the State of Indiana's interest in the

~ invention and urged that the waiver be granted. Also, in

April 1978, an Indiana based firm informed DOE that it had
indicated to Purdue that it would commit $3.8 million to
build a plant to prove the commercial feasibility of the
invention. According to Congressman Fithian, this firm
had also applied for a Federally guaranteed loan for this
purpose.

In June 1978, Congressman Fithian informed DOE that
the State of Indiana would make $750,000 available to
Purdue on July 1, 1978, to pursue scaled-up research on
‘the invention. On July 24, 1978, or 10 months after
Purdue petitioned, DOE granted the waiver contingent upon
the State of Indiana granting the $750,000. Purdue accepted
the terms of the waiver on August 21, 1978. Dow Chemical
had informed Purdue on August 11, 1978, that it was no
longer interested in 11cenb1ng the solvent technology.

Delays on the remaining 9 cases were attrlbuted as
£ollows.

.. -—For 5 cases, after reguesting waivers, the peti-
' tioners submitted unsolicited proposals to DOE for
funding to further develop the inventions.

--In 2 cases the petitioners failed to provide the
required information.

——In 1 case there were problems in getting the Depart-
ment of Defense to lift a secrecy order imposed by
the Navy on the patent application.
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——-In another cas® the inventor failed to obtain in-
vention release from his employer, file a complete
petition, and notify DOE of change of address.

LICENSING

DOE does not actively promote licensing of its 4,244
‘domestic patents and patent applications. As of March 31,
. 1979, 435, or about 11 percent of its inventions, had been
licensed. The Department had issued 1,211 nonexclusive
and 2 exclusive licenses. Because DOE does not follow-up
" with its licensees, the Department does not know how many
" of its inventions are being developed and marketed.

Foreign patert applications are filed by DOE on less
than 20 percent of its domestic patents. The Department
maintains approximately 2,000 foreign patents on about 500
-of its inventions. In calendar year 1978 DOE's royalties
- from foreign licenses on eight inventions totaled about
-$174,500. Domestic patents are licensed royalty—-free.

MARCH-IN RIGHTS

The Nonnuclear Energy R&D Act specifies the minimum
rights DOE must acqulre under -each waiver. These include
the follow1ng march-in rlghts- ' '

——~The right to require the contractor to license _
others at reasonable royalties if the invention -
is required for use by Government regulation, or
is necessary to fulfill health, safety, or energy
needs;

~-The right to terminate the waiver in whole or in
part if the contractor is not taking effective
steps necessary to commercialize the invention,
or will not take such steps within a reasonable
time; and

- —-—The right to require licensing at reasonable royal-
. ties, or to terminate the waiver in whole or in
"part if it is shown at a public hearing held 4 years
after the grant of a waiver that the waiver had

tended to violate the antitrust laws, or the con-
tractor has not taken, and is not expected to take,
effective steps to commercialize the invention.




- ENCLOSURE I ENVLUDUNnL 4

DOE's nuclear activities are also covered because
similar provisions are a basic part of the Presidential Memo-
randum and Statement of Government Patent Policy and the
Federal Procurement Regulations.

DOE's regulations stipulate that the normal exercising
of its march-in rights requires the licensing of others
rather than terminating the waiver. Contractors have main-
tained that the possibility of DOE terminating the waiver
serves as a deterrent for investing risk capital in com-
mercialization. DOE believes, however, that if the con-
tractor is investing money in the development of the
invention, it should feel assured that the waiver cannot be
terminated unless there is a violation of the antitrust laws,
DOE said that, overall, its contractors have not found march-
in rights retained by the Government particularly objectiona-
. ble and declared that these provisions are not a serious

impediment to the Department's contracting function.

-DOE said that march-in rights to protect the public's
interest were developed to take care of and address the
‘patent policy issues of contractor windfall profits, sup-
pression of technology, and the detrimental effects to com-
petition from granting contractors rights to inventions. The
Department believes that march-in rights, although available
to the Government for more than 10 years, have not been -
utilized because such problems are illusionary and not actual.
If and when negative effects result from allowing a contractor
to retain title to an invention of commercial importance, march-
in rights are there to address them. Otherwise, DOE believes
they will never be used. ‘ B
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PATENT POLICIES AND PROCEDURES .

On April 11, 1953, the Federal Security Agency and other
‘related agencies were consolidated into the Department of
Health, Education, and Welfare (HEW). The patent regulations
of the Federal Security Agency served as the model for the
Department's existing regulations (45 C.F.R. Parts 6-8).
Although the Department's regqgulations have been revised to
incorporate the objectives of the Presidential Memorandum and
Statement of Government Patent Policy and other special pro-
visions affecting HEW, the regulations have not changed philo-
sophically from their early years.

In general, HEW's regulations provide discretion to the
Assistant Secretary for Health to

1) Permit an organization (whether or not for profit)
to retain rights to inventions identified during
the performance of either HEW grants or contracts.

2) Enter into an Institutional Patent Agreement (IPA)
with a nonprofit organization whose patent policies
are consistent with HEW's aims and the public's
interest. An IPA provides the organization first
option to future inventions made under HEW grants.

In 1958 the Department's regulations were amended to
permit commercial concerns to retain the first option to future
inventions when conducting cancer chemotherapy drug research
under HEW contracts. This step was needed to help ensure the
participation of the best qualified pharmaceutical firms,
following indications that the industry would not participate
without such an amendment. This exception, however, has been
denied to newer drug development programs in the National In-
stitute of Drug Abuse and the National Institute of Child
"Health and Human Development. According to HEW, industry par-
ticipation has been difficult to obtain because of the Insti-
tutes' inability to guarantee rights to future inventions.

The Department's regulations also parallel and incorporate
. by reference Executive Order 10096, which governs allocation of
Government employee inventions. Disposition of substantially
all HEW employee inventions results in Government ownership.
These inventions comprise a major portion of the Department s
patent portfollo and are available for licensing.
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GAO REPORT ON HEW PATENT PRACTICES

A long period of HEW uncertainty over the discretionary
allocation to the innovating organization of inventions re-
sulting from Department funded grants and contracts was
_brought to a close by GAO's report to the Congress, “Problem
Areas Affecting Usefulness of Results of Government Sponsored
Research in Medicinal Chemistry", August 14, 1968.

'GAO reported that HEW's practice of retaining title-in-
the-Government for inventions resulting from research in
medicinal chemistry was blocking development of these inventions
and cooperative efforts between the university and commercial
~gsectors. GAO found that hundreds of new compounds developed at

university laboratories had not been tested and screened by the

- pharmaceutical industry because these manufacturers were unwill-
ing to undertake the expense without some possibility of obtain-
ing on a timely basis exclusive rights to further development.
GAO criticized HEW for its failure to use the discretion per-
mitted by its regulations in either entering into IPAs or making
timely determinations on requests for greater rights after
identification of inventions. .

In response, the Department reinstated its IPA program,
revising and standardizing its agreement to ensure uniform .
treatment of institutions.  In September 1975 .the Federal
Council for Science and Technology endorsed a modified HEW
- IPA program for discretionary use by all Executive Branch
- "R&D agencies and a July 1978 Federal Procurement Regulation
provided guidance on IPA use. As of December 1978 the Depart-
ment had implemented IPAs with 75 institutions.

3 In 1974 HEW surveyed individual petitioning institutions
"and institutions with IPAs which had obtained greater rights

to inventions in the performance of HEW~funded research since
the GAO report. The institutions reported that 78 exclusive
and 44 nonexclusive licenses had been negotiated under patents
and applications filed on 329 inventions.  HEW estimated that
the licensees committed approximately $75 million of private
-risk capital to develop these inventions. By the end of fiscal
year 1976 the number of HEW-funded inventions held by insti-
tutions had increased to 517. ' '

The institutions also reported, however, that the rights
to over 60 percent of the inventions they retained had not been
licensed and may never be licensed. Thus, the retention of
rights by institutions does not guarantee that the inventions
. will be developed and marketed.
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Following the GAO report, the Department's regulations
were amended to provide for exclusive licensing. As of
December 1978, 19 exclusive and 90 nonexclusive licenses hagd
been granted. HEW's Patent Branch said that, although it
has done its best to license the Department's patent port-
folio, it has not been able to duplicate the technology
transfer accomplished by the universities. Successful tech-
nology transfer, the Branch said, regquires the presence and
cooperation of the inventor and/or inventing organization as
an advocate of its invention or the possibility of licensing
is severely decreased.

CASE STUDIES

We reviewed five cases at the request of the Senate
‘Subcommittee on the Constitution. One involved HEW's
licensing of a small business firm. The other four cases
‘concerned individual waivers to nonprofit institutions.

Licensing Case

American Science and Engineering {AS&E), a small
business firm, petitioned HEW in September 1976 for an ex-—
clusive license to its circle array tomography (CAT) scanner
. 'system and associated cable handling mechanism. In November
. 1976 the National Cancer Institute (NCI), which had funded
the project, favored issuance of a nonexclusive license to
ASg&E. In December NCI requested that an exclusive license
be granted. This request followed a meeting between the
"HEW Patent Branch, NCI, and AS&E officials where the company
contended that their new type CAT scanner could not be easily
and cheaply adapted by other manufacturers. Aalso in December,
AS&E petitioned HEW for foreign patent rights, which the
Asgistant Secretary for Health granted in January 1977.

In an 1nterna1 memorandum dated February 1977, the
National Institute of Neurological and Communicative Disorders
-and Stroke questioned the proposed issuance of an exclusive
" license to AS&E because another company had developed a similar
system. The Office of the Assistant Secretary for Health, how-
ever, following the recommendation of the National Institutes
of Health Inventions and Patents Board, advertised in the Federal
Register on April 7, 1977, that it intended to grant AS&E an ex-
“clusive license unless, before June 6, 1977, the Department re-
ceived either statements as to why the license would not be in
the best interests of the United States or applications for non-
exclu51ve llcenses.' : -
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Although statements and/or license applications and
notices of interest in filing applications were received
from seven firms (none of which were small businesses), the
National Institutes of Health Inventions and Patents Board
recommended at a meeting on June 10, 1%77, that a 3-year
limited exclusive license be granted to AS&E. After
granting the license on June 17, 1977, the Assistant Sec-
retary for Health cancelled both the license and AS&E's
forelgn rights on July 21, 1977.

‘Regarding cancellation of the license, the Assistant
_Becretary wrote:

I am compelled to take this action because the
limited exclusive license was granted in vio-

- lation of the applicable policies and requ-
lations. Under the Presidential Statement on

. Government Patent Policy (36 F.R. 16887,

August 26, 1971) and the Federal Procurement
Regulations (41 CFR 1-9.107-3 (a)) which im--
plement that Policy Statement, the Department
did not have authority to grant AS&E a limited
exclusive license to practice the inventions .
developed under its contract with the National
Cancer Institute unless that license was a

- necessary incentive to bring the inventions to
the point of practical application or unless
the Government's contribution to the inventions
was small compared to that of AS&E.. The re-
sponses to the notice of intent to grant an
exclusive license to AS&E, which appeared in
the Federal Register (42 F.R. 18151, 3april 7,
1977), established that an exclusive license
was not a necessary incentive to bring the ;
inventions to the point of practical appli- S ' i
cation. The contract under which the in- ' ;
ventions were made was fully funded by the '
National Cancer Institute and .thus the Govern-
ment's contribution to the inventions was not
.small compared to that of AS&E. The exclusive
license to AS&E was therefore granted with-
out authority and in violation of the Presi-
dential Statement on Government Patent Policy
and the Federal Procurement Regulations.

- The General Accounting Office believes the AS&E case
demonstrates that an agency operating under the Presidential.
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policy can move in almost any direction when determining
rights to inventions.

Waiver Cases

One case involved two inventions by University of Texas
scientists relating to the hormone thymosin used for treat-
ment of malfunctioning immune systems which can make people
susceptible to arthritis and several kinds of cancer. These
inventions were made with National Institutes of Health (NIH)
funding and reported to HEW in September 1977, when the Uni-
versity also petioned for rights. This was over four months
after the University obtained a patent on one invention and
over 10 months after it filed a patent application on the
second 1nvent10n.

HEW's Patent Branch received NIH comments in October and
November 1977 and sent a determination to the Assistant General
Counsel for review in December., This determination granting
rights to the University was not acted on by the Assistant
General Counsel until August 30, 1978, when it was sent to
the Assistant Secretary for Health, who signed it in September.

It appears that development of the inventions was not
“impaired because the Assistant General Counsel delayed
granting rights to the University. In July 1977 the in-~
ventor reported that a drug firm's studies of the 1nvent10n
-showed that the compounds are not toxic.

In another case a Columbia University scientist with an
'NIH grant invented a solution for treatment of persons with
severe burns. Although the University filed a patent appli-
cation in December 1974 and the invention was published in
International Surgery's June-July 1975 issue, the invention
was not reported to HEW until March 1976. :

Research Corporatlon, an invention management firm,
together with Columbia petitioned HEW for rights in October
1976. Research Corporation estimated that it would take
from 5 to 8 years and an investment of about $850,000 to
“market the invention. Therefore, a time limited exclusive
license would have to be offered before a commerc1al firm
;would make such an 1nvestment
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NIH informed HEW's Patent Branch in December 1976 that
it did not object to Columbia and Research Corporation re-
taining title, but the Patent Branch did not send such a
determination to the Assistant General Counsel until October
1977. Patent Branch officials could not explain why this
delay occurred. :

The Assistant General Counsel then delayed the
determination another 11 months until September 1978 when
it was sent to and signed by the A551stant Secretary for
Health.

A third case involved an invention entitled, "Undecapeptide
and Tumor Assay." This invention, discovered by the Weizmann
Institute of Science under an NIH contract, could be useful in
a follow-up for post-operative diagnosis and prognosis on cancer
patients. The Institute first reported the invention to HEW in
1974, when the Department decided that patent protection was not
. warranted. Subsequently, in June 1976, the full results of the
. research were published in SClentlflc journals.

The following October a drug firm approached the Weizmann
Institute indicating it would be willing to prepare, file, and
prosecute a U.S. patent application as consideration for an
option ‘to an exclusive license for some limited period. The
Institute requested BEW's permission to file a U.S. appllcatlon
in November 1976. The Department granted permission on :
December 1, 1976, and the application was filed later that month,
Through Yeda Research and Development Company Ltd., its patent
agent, the Institute petitioned HEW for rights in February 1977.
In the petition, Yeda stated its intention to grant the drug
firm exclusivity as an incentive to market the invention.

In response to a HEW Patent Branch request for additional
information, Yeda informed the Department in August 1977 that
from two to three years and from one to five million dollars .
would be required to develop the invention to the p01nt of sub-
mission to the Food and Drug Administration. NIH, in its
comments to the Patent Branch in September 1977, stated that it
was virtually impossible to predict the usefulness of the in-
vention and its role in diagnostic testing. NIH said that it
had no objection to permitting Yeda to retain title and that
it was unlikely that the invention would be developed without
an exclusive license to a potential manufacturer. On November 4,
1977, the Patent Branch sent a determination granting rights to
Yeda to the Asgsistant General Counsel for review.
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However, on September 8, 1978, the Assistant General
Counsel sent a determination retaining title for the Govern-
ment to the Assistant Secretary for BHealth. The Assistant
General Counsel found no legal justification for the waiver,
noting that Yeda had not promoted the invention and would
not supply any of the risk capital needed to develop it.

The drug firm had assisted Yeda with the patent application
and waiver petition and would develop the invention. The
Assistant General Counsel further found that exclusive
licensing appeared necessary and recommended retaining title
for the Government. On January 24, 1979, the Assistant
Secretary denied Yeda's petition.

In the remaining case two University of Arizona scientists
invented a potential method for testing the effectiveness of
‘drugs in individual cancer cases without administering the drugs
to the patient. The University reported the invention to HEW's
Patent Branch and requested a waiver ‘in July 1977. The invention
was also published in the July 1977 issue of Science.

NIH in September 1977 informed the Patent Branch that it
did not object to the University retaining title to the in-
vention, but added that it had contracts with other institutions
for related research and that commercial interest would be high .
enough that an exclusive license would not be needed to stimulate
development of a marketable product. In reply to a Patent Branch
request, the University in October 1977 provided additional in-
formation for NIH evaluation, estimating that development would
take from 3 to 5 years and would cost a licensee from $2,250,000
to $5,000,000. In November NIH informed the Patent Branch that
the University's petition should be granted even though many
guestions regarding the invention's c¢linical utility were still
unanswered. The Patent Branch on December 29, 1977, sent a de-
termination granting title to the University to the Assistant
General Counsel for review.

- The Assistant General Counsel's office advised the Patent
Branch in April 1978 that the petition would not be favorably
considered in the near future and in September 1978 returned
the determination to the Patent Branch for further evaluation.
Meanwhile, in July 1978 the Patent Branch had learned of a
potential licensee's interest in funding development of the
‘invention in return for an exclusive license. The Patent
Branch returned the determination to the Assistant General .
Counsel in November 1978. This determination, granting title
to the University, was approved by the Assistant Secretary for
Health on March 23, 1979. '
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DEPARTMENT OF DEFENSE
PATENT POLICTES AND PROCEDURES

The policies and regulations of the Department of
Defense {DOD) are based on the Presidential Memorandum and
Statement of Government Patent Policy. Most DOD contracts
allow contractors with an established commercial position
to retain title to their inventions in accordance with
Section 1(b) of the Presidential Policy.

. - Because nonprofit institutions lacked an established
-commercial position, DOD interpreted the Presidential Policy
as requiring the use of a deferred determination clause--where
rights are determined after an invention has been identified.
However, for many years the Department got around this by
using the "special situations™ provision of Section l(c) of
the Policy to put a title-in-the-contractor type of clause
(license clause) in contracts with universities on a DOD list
of nonprofit organizations with "approved" patent policies.

On August 29, 1975, DOD, with no advance notification,
issued Defense Procurement Circular (DPC) 75-3, revising its
Armed Services Procurement Regulation (ASPR). This circular
terminated the Department's use of its list, and thereby did
-away with the approved patent policy concept as a special
situation under Section l{c). 1In lieu thereof, the circular
provided that any prospective contractor having an effective

-program for the transfer of technology, as demonstrated by
its. llcen51ng of inventions, would be entitled to a license
clause in a contract where a deferred patent rlghts clause
would otherwise be appropriate,.

Educational and nonprofit institutions were reguired -
to demonstrably have such programs in order to be entitled
to the license clause, whether or not their patent policies
had previously beén approved. "Additionally, the revision
required that the work to be performed under the contract
must be in a field of technology directly related to an
area of technology in whlch the unlver51ty had an effective
licensing program.

The Senate Subcommittee on the Constitution asked GAO
to examine DOD's decision to discontinue its special situ-
ations treatment of nonprofit institutions. We found that
the DOD revision was intended to implement the revised Presi-
-dential Memorandum and Statement of Government Patent Policy
and was the subject of an ASPR case established in March 1975.
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At an ASPR Committee meeting in May 1975, the Patents
Subcommittee Chairman briefed committee members on the
proposed revisions. The case record shows:

The OASD (I&L) Staff Representative present’
indicated that he no longer objected to the
publication of the revised ASPR provision and
recommended that the normal requirement for
Industry comments be waived. The Subcommittee
Chairman then briefly described the differences
between the proposed ASPR coverage and the re-
‘cently published FPR coverage. As a result of
the discussion at this meeting, the Committee
agreed that the finally approved coverage should .
be published in the next DPC; that a letter
should be prepared by the Subcommittee Chairman
to the Industry Associations normally solicited
for comment, informing them that théir comments

.. were not requested prior to publication because
the ASPR coverade parallels the FPR and Industry
was provided two opportunities to comment on that
coverage. Moreover, DOD representatives were part
of the group that developed the FPR coverage and
‘therefore were able to rev1ew the Industry comments
on that coverage. : :

On July 9, 1975, the Committee approved the ASPR revision,
and reviewed and approved the letter to industry. This letter,
subseguently dated August 29, 1975, was sent to educational and
nonprofit institutions on DOD's list of universities with
approved patent policies. The letter, which was signed by the
Department's representative serving on the Committee on Govern-
ment Patent Policy, did not explain DOD's rationale for not ob-
taining comments prior to publication of DPC 75-3,

In September 1975 the Committee on Government Patent Policy
adopted the recommendations of its University Patent Policy Ad
Hoc Subcommittee. That report basically recommended that all
agencies of the Executive Branch provide universities and non-
profit organizations a first option of title retention to sub-
stantially all inventions generated by them with Federal support
if they are found to have an established technology transfer '
capablllty .
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In November 1975 the California Institute of Technology
replied to DOD's letter:

**%*the University community is confused and
surprised by the fact the DPC 75-3 appears to
move in substantially the opposite direction.
to the philosophies of and proposals made in
-the July 1975 report of the University Patent
Policy Ad Hoc Subcommittee***, It is our un-
derstanding that DOD has strong representation
" on said Ad Hoc Committee,.

The Institute also commented on DOD's implementation of
‘the revised ASPR: -

We have already had several instances of attempting
to qualify for a “license" clause in connection

with individual contracts and grants., Apart from
the fact that these procedures will materially in-
crease the work load of contracting personnel on both
sides, it would appear that the criteria being uti-
lized in this area is counterproductive., Specifi-
cally, we are being required to indicate successful
past licensing in the specific field of technology
of each proposal. The net result, particularly in
universities engaged in basic research and continu-
ally moving into new fields, will be to slowly
diminish the areas in which a university contractor
might qualify for advance waiver. It should be
recognized that a successful licensing activity at a
university provides a capability in all fields and
that industrial representatives seeking new tech-
nology at universities are interested in all fields
of technology in which the university may be in-
volved. It is strongly urged that the Department of
Defense reconsider the narrow interpretation placed
.upon the expression “directly related to the field
of technology" as currently applied by Contracting
Officers and DOD Patent Counsel, and accept the much
more practical proposition that a well-organized and
proven patent licensing program at a university can
be effective in all fields of technology.
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Because of the additional administrative burden, many
research’ institutions. subsequently elected not to submit
the information DOD required for the title retention clause.
As a result, statistics published in the Federal Council for
Science and Technology's Report on Government Patent Policy
showed that there was an 80 percent increase in the use of
deferred determination clauses by DOD during fiscal year
1976. Our review of cases processed during that year showed
that, although contractors* requests for greater rights in
identified inventions were approved in all cases, the De-
partment took from 1 to more than 7 months to make those
determinations.

The University Patent Policy Ad Hoc Subcommittee of
the Committee on Government Patent Policy reported that it
appeared that a deferred determination often acts against
the expeditious development and utilization of inventions
by delaying a decision that could have been made at the
time of funding. Administrative costs of both the Govern-
ment and universities are unnecessarily increased by the
need to prepare, review, and respond to requests for rights
on a case-by-case basis.

The Navy noted in February 1976 that not only had an
additional administrative burden been placed on universities,
but that the time necessary for contracting and patent
officers to make a determination on the appropriate patent
clause had increased drastically. 1In 1977 the Air Force,

~after conducting a thorough review of the revised policy, o

determined that the practice of qualifying institutions for
each contract was moving in a direction counter productive
to a cost effective, reasonably acceptable policy. o

Despite its representation on the A4 Hoc Subcommittee
which endorsed them, DOD has not 1mp1emented the use of
‘Institutional Patent Agreements. : :
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PATENT POLICIES AND PROCEDURES

NASA patent policies and practices are based on Section
305 of the National Aeronautics and Space Act of 1958, the
1971 Presidential Memorandum and Statement of Government
Patent Policy, and Executive Order 10096. Section 305 pro-
vides that any invention conceived or first reduced to
practice in the performance of work under a NASA contract
becomes the exclusive property of the Government, unless the
NASA Administrator determines that the interests of the
United States will be served by waiving all or part of the
Government's rights. Rights to inventions made in-house by
NASA employees are determined by the agency pursuant to pro-—
visions of Executive Order 10096, dated January 23, 1950.

REPORTING AND EVALUATING INVENTIONS

Section 305 of the Space Act provides that NASA con-
tracts contain provisions requiring reporting of inventions,
discoveries, improvements, and innovations. NASA evaluates
those for which it has or may acquire the right to file for
a patent. This evaluation is basically a two step process
and applies to both contractor inventions and lnventlons of
its own employees. : —

The first step, basically a technological evaluation,
is to .determine the technical significance of the invention,
its potential use by or for the Government, and its com-
mercial potential. If further interest is justified, it is
then evaluated for patentable novelty. This is basically
a legal evaluation to determine whether a patent can be ob-
tained; and if so, its scope. The determination to file for
a patent is based on a composite of these two evaluations and
is made by the NASA Patent Counsel. Once a domestic patent
application is filed there is a review to determine whether
foreign patent protection should be sought, and if so, in
what countries.

As an incentive for the reporting of inventions, NASA
makes a monetary award for each invention on which a patent
application is filed. The amount of the award is based on
consideration of such factors as the technological signifi-
cance of the invention, its value to NASA in carrying out
its programs, and the commercial use or potential of the
invention.
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For calendar years 1959 through 1978, 37,474 invention
disclosures were reported to NASA and 3,302 patents were
issued. Excluding the 1,043 invention disclosures still
being processed at December 31, 1978, NASA had obtained one
patent for about each eleven inventions reported by its
employees and contractors.

Section 305 also establishes a procedure for NASA to
review all patent applications pending in the U.S. Patent
and Trademark Office on inventions which appear to the
Commissioner of Patents and Trademarks “to have signifi-
cant utility in the conduct of aeronautical and space
activities." Additionally, Section 305 provides procedures
for a Board of Patent Interferences hearing to establish
title whenever the NASA Administrator believes that an in-
vention not reported to NASA was made under a NASA contract.
From January 1959 through July 1977, NASA reviewed 9,990
applications and contested 174 of them. NASA succeeded in
-obtaining patent rlghts in 114 of these cases. -

OWNERSHIP RIGHTS

NASA obtains rights to inventions reported by its
contractors unless its Administrator waives these rights.
The agency's waiver policy, established by Section 305 of
the Space Act, is implemented by the NASA Patent Waiver
" Regulations (14 C.F.R. 1245.1). These regulations also
incorporate the objectives and criteria set forth in the
Presidential Memorandum and Statement of Government Patent
- Policy. =

Rights to inventions made in-—house by agency employees
are determined by NASA based on provisions of Executive
Order 10096, i.e. in the same manner as other agencles
covered by this Order.

Inventions and Contributions Board

The NASA Administrator's waiver of rights may be to an
individual invention or to a class of inventions, and is
granted upon the recommendations of an Inventions and Con-
tributions Board (ICB). The ICB is appointed by the Admini-
strator and consists of a chairman and no less than six
members who are senior NASA program officials. The ICB meets
at least monthly and provides recommendations on waiver re-
quests, . licensing of inventions, and monetary awards.
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NASA Waiver Policy

NASA's Administrator is empowered to grant two types
of domestic waivers. Advance waivers are those granted for
“any invention which may be made under a given contract.
Individual waivers are those granted for inventions identi-
fied and reported subseguent to the start of a contract.
The Administrator can also grant foreign wailvers.

Advance walvers .

NASA's ICB will recommend grant of an advance waiver
unless

1) a principal purpose of the contract is to create,

. develop or improve . products, processes, or methods
which are intended for commercial use by the general
public at home or abroad, or which will be required
for such use by governmental requlations; or

2) a principal purposé of the contract is for explora-
tion into fields which directly concern the public
health, public safety, or public welfare; or

"3) the contract is in a field of science or technology
in which there has been little significant experience
outside of work funded by the Government, or where
~the Government has been the principal developer of the
field and the acguisition of exclusive rights at the
time of contracting might confer on the contractor a
preferred or dominant position; or

4) the services of the contractor are for the operation
of a Government-owned research or production facility
or for coordinating and directing the work of others,

To recommend an advance waiver, the ICB must also find
that the work called for under the contract is to build upon
“existing knowledge or technology; is to develop information,
products, processes, or methods for use by the Government;
and is in a field of technology in which the contractor has
acquired technical competence directly related to an area
-in which the contractor has an established nongovernmental
commercial position. These criteria are prescribed by the
Presidential Memorandum and Statement.
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NASA's Patent Waiver Regqulations also take into account
the "exceptional circumstances" and "special situations®
provisions of the Presidential Memorandum and Statement.

Examples of exceptional circumstances recognized by
NASA include: a contract where participation of the con-
tractor may only be secured through the grant of waiver and
the contractor is deemed essential to a NASA program; a con-
tract having as a principal objective ‘the application of
aerospace-related technology to other uses in accordance
with an established NASA technology application program and
where the grant of the waiver would materially advance this
objective; or, a cooperative endeavor where the contract
calls for a significant contribution of funds by the con-
tractor to the work to be performed.

Also, in the case of an individual invention identified
prior to contract execution, exceptional circumstances may
be found (1) where waiver is a necessary incentive to call
forth risk capital and expenditures to bring the invention
to the point of practical or commercial application and (2)
where either the contractor has established substantial
equities at his own expense in the development of the in-
vention or, the grant of an advance waiver will signifi-
cantly advance availability of the invention to the general
public. ' i L ' : :

- Examples of special situations include: a newly formed
- company having a definite program for establishing a non-
governmental commercial position in the field of the contract
or a directly related area; an established company lacking an
established nongovernmental commercial position in the field
of the contract or a directly related field, but having es-
tablished plans and programs for achieving such a position;
and an educational or nonprofit institution having an estab-
lished patent policy and an effective program for acquiring
rights to inventions and bringing the results of such irnven-
tions to commercial application-by itself or through others.

For calendar years 1959 through 1978, NASA received 906
petitions for advance waivers. The Administrator granted
463. Contractors reported 216 inventions or classes of in-
ventions (on which they intended to file patent applications)
under these contracts. '
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Individual waivers

NASA's ICB will recommend grant of a waiver after
identification and reporting where the Board makes the
following flndlngs- _

1) The 1nventlon is not directly related to a
governmental program for creating, developing,
or improving products, processes, or methods
for use by the general public at home or abroad.

2) The invention is not likely to be required by
governmental regulations for use by the general
- public at home or abroad.

©3) The invention does not directly concern the
© . -public welfare.

4) The invention-is_not in a fielid of science or

' “technology in which there has been little
significant experience outside of work funded
by the Government, or where the Government has
been the principal developer of the field and
the acquisition of exclusive rights in the in-
vention would not likely confer on the peti-
tloner a preferred or domlnant p031t10n._-.

_ . The Board must also flnd that,'ln view of the petltloner s
plans to bring the invention to the point of practical applica-
~tion, the incentives provided by waiver will increase the
likelihood that the benefits of the invention would be readlly
available to the public at an early date.

1f the Board is unable to make one of the four findings
to support a waiver, the Board may still recommend that waiver
of rights be granted by the Administrator if it finds that
such waiver is a necessary incentive to call forth risk, capltal
and expenditures to bring the invention to the point of practi-
cal appllcatlon, or that the Government's contribution to the
invention is small compared to that of the contractor. &

NASA contractors reported 31, 357 1nvent10ns to the agency
for calendar years 1959 through 1978. They requested 1,366
waivers and the Administrator granted 1,035. About 3 percent
of the inventions reported were waived. ' '




ENCLOSURE IV ' ENCLOSURE 1V

PATENT UTILIZATION

NASA believes that one of its objectives under the
Space Act is to enhance the leadership of the United States
--in aeronautical and space activities and make the results
of these activities available to the public. Thus, NASA
has implemented various programs to promote the commercial
development and utilization of aeronautical and space
technology. NASA said its patent policies and procedures
have been adopted to augment these programs and its decisions .
regarding the allocation and utilization of patent rights are
made with this objective in mind.

~Patent Utilization-Licensing

- 'NASA's program for licensing inventions to which it

" has acquired title is based on Section 305 of the Space Act -

and is implemented by NASA Patent Licensing Regulations
" (14 C.F.R, 1245.2). Both nonexclusive and exclusive licenses
are available, - . L e R L

:In order to locate prospective licensees who want to

- commercialize an invention, NASA uses a variety of methods

to inform the public of its technology available for licens—-
~ing. Abstracts of the agency's inventions appear in its pub-
lications. Additionally, NASA inventions available for
licensing are listed in the Federal Register and the Official
Gazette of the U.S. Patent and Trademark Office.

~ "The National Technical Information Service also publishes
a weekly journal entitled “Government Inventions for Licensing" -
"which includes NASA abstracts and licensing information. NASA
said that it has not been able to identify or relate any li-
censing ingquiries for agency owned inventions to the NTIS
"journal. NASA also said it holds and participates in licensing
conferences and workshops and its Industrial Applications Centers
disseminate both abstracts of inventions available for licensing
and 1nformatlon on how to obtaln 11censes._- . :

NASA promotes nonexclu51ve licenses, but may grant

exclusive licenses if it determines that the invention is not

- 1likely to be brought to commercialization under a nonexclusive
license or by further Government funding and that the exclusive
license will provide the necessary risk capital to achieve com-
mercial use of the invention., NASA normally does not require
royalties for a nonexclu51ve license but may for an exclusive
license.
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Domestic Licensing

Each application for a domestic license is initially
reviewed in NASA's Office of General Counsel. If the appli-
cation conforms to the regulations and the license requested
appears appropriate, the application is forwarded to the
Inventions and Contributions Board. The ICB recommends to
the Administrator whether a nonexclusive or exclusive license
should be granted and any terms and conditions of the license.

If a determination is made to grant a nonexclusive .
license, the terms and conditions are negotiated by the Office
- of General Counsel. If the determination is made to grant an
- exclusive license, notice of this intent, 'along with the
‘identification of the invention, licensee, and special terms
and conditions, are published in the Federal Register. The
exclusive license will be granted unless, within 30 days of
the notice, a statement is received from any person setting
forth reasons why it would not be in the interests of the
. United States to grant the proposed license, or an application -
.. for a nonexclusive license is received which states that the
‘. invention is likely to be brought to practlcal appllcatlon b

within a reasonable period. of. tlme. : ¥ S

As of December 31, 1978, NASA had 251 11censes in force
on 133 of its 3,512 domestic patents and applications. Nine
of theseflicenses were exclusive and 242 nonexclusive._' '

NASA negotiates a specific date for commercialization
with its licensees and requires that the invention be practiced
" for the term of the license, which usually is less than the '
. term of the patent. Licensees are required to report annually
- on their progress in commercializing the inventions. 'NASA

" recently ‘inguired about commercialization efforts of its 242
nonexclusive licensees; 138 or 57 percent responded. Fifty,
or about 20 percent of the total licernsees, reported they were -
pursuing development and marketing efforts. T P

-Foreign L1cen51ng

Inventlons on whlch NASA obtalned patents in foreign
countries are available for licensing in those countries.
NASA's foreign licensing objectives are to further the in-
terests of U.S. industry, enhance U.S. economic¢ interests,
and advance U.S. international relationships.
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Foreign licenses can be either exclusive or nonexclusive.
In granting foreign licenses, preference is given to the appli-
cant who has previously been granted a license for the in-
vention in' the United States. NASA requires royalties or some .
other con51derat10n under all foreign llcenses.

As of December 31, 1978, NASA had 787 foreign patents on
184 inventions. Fifty- nine were licensed exclusively.to 7 ~
licenseces. : - : '

Patent Utilization-Waivers

_ ‘Where NASA waives property rights to inventions made
under its contracts, the Inventions and Contributions Board
periodically monitors the waiver recipients. Through 1977
"NASA waived rights to 1,046 inventions, but subsequently
voided 258 of these. NASA said that 193 or about 18.5 per-
cent of 1ts walved 1nvent10ns were utlllzed or commercialized.

NASA s data on 523 1nvent10ns walved prlor to 1975 showed.
84 in use in a commercial process, product, or service; 15
fully developed with Government use; 91 under development; 68
"available for licensing; 228 w1thout ‘active commerc1allzat10n S
or llcen51ng efforts--and 37 obsolete. : :

Walver rec1p1ents reported that the 15 fully developed _
inventions were ready for commercial use, but they had found e
‘only Government use in addltlon to NASA S use.; o -

Most of the 91 inventions under development were belng
developed by the waiver recipient.. Where development was .
being done by licensees, the inventions resulted primarily
from university and nonprofit research organizations.

: The only effort being undertaken for 68 inventions was
to find a licensee. Many of these inventions resulted from
universities and research organizations which d4id not have
manufacturing capability. ' In some cases where the waiver
recipient was a manufacturer, the invention was reported as -
belng out31de of its bu51ness or manufacturlng activity. - '

. NASA believed the 228 1nvent10ns without commercialization
or licensing activity may have some utility. The agency, how-
ever, attributed the lack of interest in these to the following:
no commercial need or market; inventions too costly to develop;
inventions not cost competitive; technology too sophisticated;
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market too small to justify production; funding not avail-
able; and invention shelved indefinitely because of other
priorities.

Thirty-seven inventions were obsolete because (1) other
or better products and methods were available; (2) they were
superceded by other technology; (3) they were not compatible
with present systems; or (4) the state-of-the-art had passed
‘them by..

MARCH-IN RIGHTS

NASA includes march-in rights in its waiver instrument.
‘The Administrator reserves the right to require the granting
of a nonexclusive or exclu51ve license for the practice of
the 1nvent10n'

1) Unless, w1th1n 3 vears after the patent is issued,
the waiver recipient has taken effective steps to
bring the invention to the point of commercial
application and thereafter continues to make its
benefits reasonably accessible to the public, or

"2) Unless, within 3 years after the patent is issued,
the waiver recipient has taken effective steps to
.make such patent available for 11cen51ng on terms
that are reasonable, or :

.3) As may be appropriate to satisfy governmental
-~ regulation for public use or as may be necessary
to fulfill health or safety needs or other public:
purposes.

Under the terms of the waiver instrument, the recipient
agrees, if requested by NASA, to provide a written report to
the agency not more often than annually on the commercial use
of the invention. NASA evaluates these reports to ascertain
compllance with condltlons of the walver. :

- NASA has not enforced its "march-in® rlghts by directing

" waiver recipients to license others under the conditions speci-
fied in the waiver instrument., Rather, when the recipient does
not comply with requirements, the waiver is voided and title to
the invention is taken back by NASA. The invention then is made
available for licensing to third parties under the agency's
licensing regulations, On December 31, 1977, NASA had voided
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258 waivers. All of these were voluntary on the part of
the waiver recipient. NASA said that most of the waivers
were voided at the request of the recipient and not for
failure to comply with "march-in" provisions in the waiver
instrument. . - o

- 10 -




