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Research and Development Policies
Related to Medical Devices

INTRODUCTION
New medical devices arise from a process of re-

search and development (R&D)—purposeful ac-
tivities requiring the investment of time and other
economic resources in the investigation of scien-
tific or technical problems. R&D is frequently
classified into three phases:

●

●

●

✎

Basic research—original investigation whose
objective is to gain fuller knowledge or un-
derstanding of the fundamental aspects of
phenomena and of observable facts without
specific applications in mind (421).
Applied research—investigation whose ob-
jective is to gain knowledge or understand-
ing necessary for determining the means by
which a recognized and specific need may be
met (421).
Development— systematic use of the knowl-
edge or understanding gained from research
in the design and development of prototypes
and processes (413).

Investment in R&D, particularly in develop-
ment, is a necessary, but not sufficient, condition
for technological progress’ in medical devices.
Some new devices may result from sudden in-
sights, with little developmental work needed;
others may require a laborious and slow devel-
opment phase with high levels of investment. All
new devices (or device improvements) need some
level of development and possibly research. Yet
there are no guarantees that greater investment
in R&D will lead to higher levels of technologi-
cal progress in a field. The productivity of R&D
depends to a 1arge extent on the present state of
scientific knowledge (413) and to some extent on
the existence of a “product champion” (413), but

‘Technological progress is defined here as the continual introduc-
tion to practice of new and more useful ways of serving human pur-
poses (262).

it may also depend on how the R&D is organized:
who performs it, who funds it, how funding deci-
sions are made, and the social and economic struc-
ture in which it occurs.

The purpose of this chapter is to examine Fed-
erd R&D policy as it relates to medical devices.2

As in other areas of Federal policy, questions of
R&D policy transcend the medical devices field.
Federal stimulation of industrial R&D through di-
rect subsidies or indirect policies (e. g., tax pol-
icy) has been a national concern (67,70). Simi-
larly, Federal support for basic research and
training as a long-term national investment in
technological change and R&D capacity has been
discussed widely in general terms (280) and in
terms of biomedical research as a whole (413).

This discussion will concern itself neither with
the broad issues of R&D policy nor with public
policy instruments that cannot be readily targeted
to specific fields such as medical devices (e.g., the
use of income and corporate tax incentives to
stimulate R&D). It is important to note, however,
that global R&D strategies may have an impact
on the level, directions, and settings of R&D on
medical devices that is as great or greater than
the impact of R&D strategies directed specifically
at medical devices. (App. G contains an analysis
of the impact of recent changes in Federal tax pol-
icy on medical devices R& D.)

To address the specific issues pertaining to R&D
for medical devices, the chapter first presents data
on expenditures for and performance of medical-
device-related R&D. The chapter also analyzes
sources of support for medical-device-related
R&D. The concluding section of the chapter dis-
cusses problems that have been identified and pol-
icy options to address them.
.— —— —

R&D  in  the Veterans Administration is discussed in ch. 7.

77



78 • Federal Policies and the Medical Devices Industry

TRENDS IN MEDICAL DEVICES R&D

For two reasons, it is difficult to identify and
quantify R&D activities specifically related to
medical devices. First, most basic and some ap-
plied research lays the scientific foundation for
a wide range of future products and processes,
including medical devices, without being specifi-
cally attributable to a device or even to a class
of devices. Second, the R&D data that are pub-
lished are either aggregated or classified in a man-
ner that is inconsistent with the definition of med-
ical devices used in this report. The picture of
device-related R&D must be sketched from dis-
parate and only partially relevant data sources.

Annual estimates of the level of health-related
R&D expenditures in the United States are avail-
able from the National Institutes of Health (NIH),
but these estimates are not broken down by phase
of R&D and are not specific to medical devices.
In 1980, health R&D totaled an estimated $7.89
billion, of which 28 percent was performed, and
31 percent was funded, by industry (404).3

Annual estimates of R&D conducted by medi-
cal device companies are available from the Na-
tional Science Foundation (NSF) survey of R&D
in industrial firms, but their validity as estimates
of industrial R&D on medical devices is somewhat
limited. The NSF’s estimates of company-wide
R&D for firms whose primary line of business is
one of the five medical device Standard Industrial
Classification (SIC) codes4 overestimate industrial
R&D on medical devices to the extent that the
medical device companies conduct R&D in other
product categories and underestimate it to the ex-
tent that R&D for medical devices is conducted
by firms classified in other SIC codes. Because
many medical devices firms are owned by large
multiproduct firms, s the balance is likely to be— —

3The NIH estimates of industrial R&D for health are imprecise
and probably underestimated due to limitations of the data on which
the estimates were based (449).

‘The five medical devices SIC codes are: 3693 (X-ray and elec-
tromedical equipment), 3841 (surgical and medical instruments), 3842
(surgical appliances and supplies), 3843 (dental equipment and sup-
plies), and 3851 (ophthalmic goods) See ch. 2 for further informa-
tion on the SIC codes.

‘Three obvious examples are the General Electric Co., with ex-
tensive R&D in medical imaging; E. I. du Pont, with R&D in health-
related products; and Johnson & Johnson, Inc. r a drug company
with several device subsidiaries. (Because Census Bureau data are
confidential, it is impossible to state with certainty the severity of
the classification problem. )

toward underestimation of industrial R&D on
medical devices.

NSF’s estimates of company-wide expenditures
for  applied research and development are broken
down into general product categories such as
professional and scientific instruments” and “other
electrical machinery equipment and supplies. ”
These categories are too broad to allow the ex-
traction of applied research and development ex-
penditures that pertain specifically to medical
devices. Basic research expenditures are collected
for the company as a whole and are not broken
down by product class.

These caveats must be recognized in interpret-
ing table 23, which presents estimates of indus-
trial R&D expenditures aggregated over the five
medical devices SIC codes. In the 1974-80 period,
industrial R&D expenditures, which include both
company and Federal funding, grew at an aver-
age annual rate of 16.1 percent in the five medi-
cal devices SIC codes, as compared with an an-
nual growth rate of 11.7 percent in industry as
a whole (422,424). It is also interesting to note
that although R&D expenditures for medical de-
vices are probably underestimated, in 1980, in-
dustrial R&D expenditures for firms in the five
medical devices SIC codes were equal to 3 per-
cent of the value of such firms’ shipments (see
table 23); in industry as a whole, R&D expendi-
tures were equal to 2.4 percent of the value of
shipments (422,424).

The data suggest that the medical devices in-
dustry is relatively R&D-intensive. In 1980, for
firms in the five medical devices SIC codes, com-
pany-sponsored R&D was equal to 2.9 percent of
the value of such firms’ shipments; for industry
as a whole, company-sponsored R&D expendi-
tures amounted to only 1.6 percent of the value
of shipments (422,424). For the rate of company
Investment in basic research, there is little dif-
ference between medical devices firms and indus-
try as a whole. In 1979, firms in the five medical
devices SIC codes reported that 3.7 percent of
their company-sponsored R&D was basic re-
search, while the figure for industrial firms as a
whole was 4.1 percent (422,424).
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Table 23.—industrial R&D in Five SIC Medical Devices Codesa, 1974-80 (dollars in thousands)

Basic Percentage Applied Percentage Percentage Not Percentage Percentage of
Year research of total research of total Development of total identified of total Total shipments

1975::: NA NA NA NA NA NA NA NA 168,884 2:9
1974 2  ’0 /0 25 1°/o 70.60/o 1.7% 2 . 8 %

1976 . . . 6,234 3.1 33,046 16.6 90,957 45.8 68,637 34.5 198,874 3.0
1977 . . . 8,406 3.7 65,994 28.8 154,277 67.5 NA NA 228,677 2.8
1978 . . . NA NA NA NA NA NA NA 273,794 3.0
1979. . . 11,272 3.8 67,968 23.3 188,690 6 4 7 23,821 8.2 291,751 2.8
1980 . . . NA NA NA NA NA NA NA NA 348,707 3.0— —
NA indicates information not available because of issues of confidentiality
aThe five Standard Industrial Classification (SIC) code medical devices categories are

SIC 3693: X-ray and electromedical equipment
SIC 3841: Surgical and medical instruments
SIC 3642: Surgical appliances and supplies
SIC 3843: Dental equipment and supplies
SIC 3851: Ophthalmic goods

SOURCES U S Department of Commerce, Bureau of Industrial Economics, 1983 U.S /ndustr/a/  Ou(/ook,  Washington, DC, January 1983; US. National Science Founda-
tion “Survey of Industrial Research and Development, ” conducted by the U S Bureau of the Census, 1982

SOURCES OF SUPPORT FOR MEDICAL-DEVICE-RELATED R&D
R&D for medical devices takes place in numer-

ous settings—private companies, hospitals, and
university and government laboratories. The
sources of support for these activities are highly
varied. It is impossible to isolate the sources of
funding of medical-device-related R&D performed
in academic or government laboratories from
those for other health or general R&D, but data
are available on the sources of funding of medi-
cal devices R&D conducted in industry. b

Table 24 shows the sources of support for in-
dustrial R&D in the five SIC medical devices codes.
The level of support from NIH and other Federal
agencies is substantially lower for industrial R&D
in these SIC codes than it is for industrial R&D
as a whole. In 1980, the Federal Government
funded less than 3 percent of the R&D conducted
by firms in these SIC codes, compared with 29
percent of R&D conducted by industry as a whole
(422).

Federal Support for R&D on
Medical Devices

The Federal Government supports over 52 per-
cent of total health R&D, most of it (70 percent)
through grants and contracts from NIH (404).
Table 25 shows the distribution of R&D grants
and contracts awarded by NIH in fiscal year 1982.

cThe limitations of the NSF industrial R&El survey apply in in-
terpreting these data, however.

Table 24.—Sources of Support for Industrial R&D
in Five SIC Medical Devices Codesa, 1974-80

——— —
Percent

Total change in
industrial company-

R&D Federal Company sponsored

Year (thousands of dollars) R&D— — —  .
1974. . $142,080 $3,635 $138,445 —
1975. . 168,884 164,006 18.5%
1976. . 198,874 5,464 193,410 17.9
1977. . 228,677 5,727 222,950 15.3
1978. . 273,794 5,623 269,171 20.7
1979. . 291,751 4,788 286,963 6.6
1980. . 348,707 7,125 341,582 19.0— — . —
aThe five slc codes we the same as those listed in table 23.
SOURCES U S Department of Commerce, Bureau of Industrial Economics, 1983

U S /rrdustria/  Out/ook,  Washington, DC, January 1983; U.S. National
Science Foundation, “Survey of Industrial Research and Develop-
merit, ” conducted by the U.S. Bureau of the Census, 1982.

Industry received approximately 6 percent of total
NIH grants and contracts for that year. (Of course,
these grants and contracts encompass much more
than the development of medical devices, includ-
ing some basic research, drug and biotechnology
development, and procurement of items such as
research laboratory equipment. )

Despite the small proportion of NIH funds that
goes to industry, NIH and other agencies’ support
for R&D in specific medical device areas is prob-
ably sizable in absolute terms. The National In-
stitute for Handicapped Research’s Rehabilitation
Technology program, for example, administers
a $9 million annual program of grants and con-
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tracts to 18

Table 25.—R&D Grants and Contracts Awarded by
the National Institutes of Health (NIH), Fiscal Year 1982

‘Total amount Percentage of
Performing institution (thousands of dollars) total— —-——— —
Domestic institutions . . . . . . . . . . . . . . . . . . . . . . $2,709,248 990/0

Nonprofit. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,558,010 94
Higher education . . . . . . . . . . . . . . . . . . . . 2,025,822 74

Medical schools . . . . . . . . . . . . . . . . . . . . 1,412,540 52
Government . . . . . . . . . . . . . . . . . . . . . . 40,656 1

Federal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,083 0
Research institutes . . . . . . . . . . . . . . . . 470 0
Hospitals. . . . . . . . . . . . . . . . . . . . . . 404 0
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,209 0

State and local . . . . . . . . . . . . . . . . . . . . . . 38,574
Research institutes. . . . . . . . . . . . . . . . 1,774 1
Hospitals. . . . . . . . . . . . . . . . . . . . . . . . . 26,362 1
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,438 0

Other nonprofit . . . . . . . . . . . . . . . . . . . . 491,531 18
Research institutes . . . . . . . . . . . . . . . 275,575 10
Hospitals. . . . . . . . . . . . . . . . . . . . . . . . 163,188 6
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,768 2

Profit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151,238 6
Foreign institutions . . . . . . . . . . . . . . . . . . . . . . 22,820 1

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,732,068 100%a

apercentage may not sum to 100 because Of rounding  errors
SOURCEU  S.Department of Health and Human Services, National institutes ~f Health, Offlceof Program Plannlng  and Evalua-

tlon and the Dlwslon  of Research Grants, NIH  Data Bock 1983 Washington, DC, June 1983, table 17

centers engaged in applied research
and development of rehabilitative-devices (299).
NIH’s  critical role in supporting the development
of renal dialysis technology is described in box  G.

A recent analysis of NIH, NSF, and Department
of Energy grants and contracts active as of May
1983 revealed that almost $50 million was related
to diagnostic imaging (460). This medical imag-
ing R&D was scattered throughout the institutes
and agencies and covered a wide assortment of
subjects including not only development or refine-
ment of new imaging devices, but the use of imag-
ing techniques to enhance understanding of dis-
ease processes. A high proportion of these grants
went to academic and other nonprofit institutions,
and therefore supplemented the R&D on medi-
cal imaging conducted by industry. NIH funding
in the medical imaging area has, in retrospect, had
important impacts on the later development of
commercial imaging devices. Box H presents the
history of Federal funding for research on nuclear
magnetic resonance (NMR) imaging.

Private Sources of Funds for R&D on
Medical Devices

How do medical device firms go about financ-
ing the R&D that is not supported by direct grants
and contracts? Firms have two potential sources
of financing: retained earnings and the financial
capital markets. If funds are sought from exter-
nal sources, they may be generated either through
debt or equity instruments. Tables 26, 27, and 28
present data on the sources of financial capital to
firms in three Internal Revenue Service (IRS) in-
dustry categories:

• optical, medical, and ophthalmic goods (IRS
3845);

● other electrical (including but not limited to
X-ray and electromedical devices) (IRS 3698);
and

● all manufacturing (IRS 40).
These industry classifications include a substan-
tial number of firms not engaged in the produc-
tion of medical devices, and the data pertain to
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the financing of all activities in these fields, not
just the financing of R&D and innovation. Con-
sequently, the interpretation must proceed with
caution.

Table 26 shows that in 1980, external equity
became a very important source of financing for
small firms in the optical, medical, and ophthal-
mic goods category. Retained earnings have con-
sistently been less important to firms in this cate-
gory than they are to manufacturing firms as a
whole. The shift by small firms in the optical,
medical, and ophthalmic goods category toward
external equity may be the result of the infusion
of large amounts of venture capital into new com-
panies in this area in 1979. Notice also that small
optical, medical, and ophthalmic goods comp-

anies depend to a greater extent on all forms of
external financing than do large firms in the same
Industry.

The role of venture capital in financing innova-
tion i n general and new medical devices in par-
ticular has increased dramatically since 1978. Ven-
ture capitalists are investors who specialize in
providing financial capital to small and, some-
times, new firms. From 1969 to 1977, the total
venture capital pool in the United States remained
virtually unchanged, at the level of about $2.5 bil-
lion to $3 billion (190). Since then, however, the
total venture capital pool has increased sharply,
reaching between $3.5 billion and $4 billion in
1979 (441), $5.8 billion in 1981 (442), and an esti-

mated $7.5 billion as of December 1982 (440).
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Ikw H.—Federal  Funding o f  R e s e a r c h  on Nuclear Magnetic Rewwance  hnagir@

Guvermmmt  policies related to of medical device research and dew%pnwnt  (R&0) by univer-
s i t i e s  a n d  rnamda~turers car-i have impacts on the evolution of technokgy  a n d  the shape of
particular device  industries. The h!story of Governrnent  funding of Nh4R imaging research  in the United
States reflects these impacts.

NMR imaging is an exciting new diagnostic  imaging modaIity that has captured the interest of the
medical profession. R has many desirable attributes, including the use of mdiowaves and powerful
magnetic  fiekk rather  than ionizing radiation. It also offers excelkmt  tissue contrast without the need
for injection of potentially toxic contrast agents and allows visualization of areas such as the posterior
fcwm, brain stern,  and spinal cord, which are not well seen with other imaging techniques. Finally, the
technique  offers the possibility & detecting diseases  at earlier stages  than is currently possible and of
permitting accurate pathologic diagnoses to be made nonirwasively.

NMR also has disadvantages. NMR irnagers  are expensive and logistically difficult to install. They
may also require more  physician time in perkrmance  of patient exmninaticm  than do-computed  tomog-
raphy (Cl”)  or other  imaging techniques. Moreover, at this time, the exact sole of NMR imaging in clini-
cal medicine, particularly its efficacy compared to other imaging modalities, has yet to be defined.

Over the past decade, the National Institutes  of Health  (NIH) has supported  research  relating  to
NMR imaging, biomedical appkcations  of NMR parameters, and biomedical  applications of NMR spec-
troscopy. Although NM km provided some  funds for development and use of software and ancillary
hardware, it has not provided, and dues not plan to provide, support to clinkal or research  hmtitutiorts
to lx wed either  to develop or purckw N&II? imaging machines for use in human imaging.

NIH has had an active intramural prwgrarn of research  involving applications of NMR for many
years. over the past 6 years, Dr. David Fkx&, a physicist and ektrcmics engineer, has cunchxted research
focusing on NMR imaging and techniques. Dr. Robert Ek&ban has Txwn studying
physiological  appkatiams  of phosphorus, sodium, and nitrogen Ni%@ for the past 3% years.
Also, a research group has been formed  by Dr. Charles Meyers  of the National Cancer  Institute (NCI)
to expke  tk use of NMR in the study of the metabolism of bath mwmal and cancer cells as well as
the effect  of various drugs on cellular me&dmlisrn.  The group will akm be exploring  possible applications
of NM? to the study of (62).

Using funds contributed  by several institutes,  NM has purchased a Nh4R imaging system
on which it will perfmm clinical studies including  investigations of disease, the effects
of chemotherapy and radiation therapy  on Nh4R parameters, and whether  NMR can be used to predict
patients’ respcmses to chemotherapy and radiation therapy.

NII-I has also engaged in active extramural  support  of NMR irna@ng.  a few of the NA4R-
related extramural grants have been fumkd by the National Heart, Lung, and Blood Institute (NHU31)
and other institutes, most of them have been funded by NCI. The first eximmm.rd NCI grant related
to NMR imaging was awarded to Paul Lauterbur at the State University of New York-Stony Brook in
1973 after publicatkm of a landmark article on NMR (191).  The award  was made to help Lauterbur
further develop his techniques of NR4R imaging and investigate its to cancer research. His
initial funding of appmximate~y pm year for 3 years has been renewed at an approximately
constant level, without interruption, since 19!73.  Lauterbur  alsu received  ~ ~ant km NHLBI in 1975
related to the use of NMR imaging to study blood flow and ari additicm~l  per year from that
institute since 1978. NIH also supported early work on NhlR of sw@dly excised human
tumors (76,77}  and tumors  in mice and rats  (M4,152), as well as on the imaging d tumors  in live animals
(75).

NIH is cwmdy funding approximately $2 million of research  to l%lkll?  imaging or in vivo
s p e c t r o s c o p y  in at least 10 diffarent  (460). T h e  Of Ene~w kas a~~ded an a d d i -
tional $%.8 million for NMR-rektted  rewarch  (46U).  In October 1962,  the EMagmstk Imaging Research
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Table 26.—Sources of Financial Capital to Firms in IRS Category 3845: Optical, Medical,
and Ophthalmic Goods, 1976-80
— .— .-.——.  —.

Asset size class (000s) Asset size class (000s)
Ratio $1-$5,000 $5,000+ Ratio $1-$5,000 $5,000+

——.
External equity to assets

.—
1978 . . . . . . . . . . . . . . . . 0 . 2 0 0.16

1980 . . . . . . . . . . . . . . . . . . . . 0.38 0.18 1977 . . . . . . . . . . . . . . . . 0.20 0.14
1979 . . . . . . . . . . . . . . . . . . . . 0.16 0.19 1976 . . . . . . . . . . . . . . . . . . . 0.12 0.13
1978 . . . . . . . . . . . . . . . . . . . . 0.23 0.18 Short-term debt to assets
1977 . . . . . . . . . . . . . . . . . . . . 0.24 0.20 1980 . . . . . . . . . . . . . . . . 0,20 0.17
1976 . . . . . . . . . . . . . . . . . . . . 0.26 0.23 1979 . . . . . . . . . . . . . . . . . . 0.24 0.13

Retained earnings to assets 1978 . . . . . . . . . . . . . . . . . . 0.22 0.16
1980 . . . . . . . . . . . . . . . . . . . . 0.08 0.35 1977 . . . . . . . . . . . . . . . . . . 0.17 0.17
1979 . . . . . . . . . . . . . . . . . . . . 0.16 0.37 1976 0.20 0.15
1978 . . . . . . . . . . . . . . . . . . . .

. , . .  , .
0.14 0.39 Trade debt to assets

1977 . . . . . . . . . . . . . . . . . . . . 0.21 0.40 1980 . . . . . . . . . . . . . . . . 0.18 0.17
1976 . . . . . . . . . . . . . . . . . . . . 026 0.40 1979 . . . . . . . . . . . . . . . . . . 0.13 0.15

Long-term debt to assets 1978 . . . . . . . . . . . . . . . . . 0.17 0.12
1980 . . . . . . . . . . . . . . . . . . . . 0.14 0.13 1977 . . . . . . . . . . . . . . . . . 0.13 0.09
1979 . . . . . . . . . . . . . . . . . . . . 0.27 0,17 1976 . . . . . . . . . . . . . . . . . 0.18 0.09. — — — — — — . — — — .  .  — . — —

SOURCE: U.S. Department of the Treasury, internal Revenue Service, Sourcebook of Stdisfrcso  f/rrcorne,  for years 1976-80, as cited in(26)

Variability in the amount of venture capital in Recent changes have led to a resurgence in the
the United States is influenced by many factors, United States in the supply of venture capital.
including sensitivity to general variables in the Especially important to the supply of venture cap-
overall economy (e.g., interest rates and infla- ital have been decreases in the rate at which long-
tion), changes in capital gains tax laws, and changes term capital gains are taxed. In 1978, the rate of
in pension fund investment rules. taxation was reduced substantially; more recently,
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Table 27.—Sources of Financial Capital to Firms in IRS Category 3698:
Other Electrical, 1976-80

Asset size class (000s)

Ratio $1-$5,000 $5,000-$25,000 $25,000-$100,000 $100,000+
External equity to assets

1980 . . . . . . . . . . . . . . . . . . . . . . . .
1979 . . . . . . . . . . . . . . . . . . . . . . . .
1978 . . . . . . . . . . . . . . . . . . . . . . . .
1977 . . . . . . . . . . . . . . . . . . . . . . . .
1976 . . . . . . . . . . . . . . . . . . . . . . . .

Retained earnings to assets
1980 . . . . . . . . . . . . . . . . . . . . . . . .
1979 . . . . . . . . . . . . . . . . . . . . . . . .
1978 . . . . . . . . . . . . . . . . . . . . . . . .
1977 . . . . . . . . . . . . . . . . . . . . . . . .
1976 . . . . . . . . . . . . . . . . . . . . . . . .

Long-term debt to assets
1980 . . . . . . . . . . . . . . . . . . . . . . . .
1979 . . . . . . . . . . . . . . . . . . . . . . . .
1978 . . . . . . . . . . . . . . . . . . . . . . . .
1977 . . . . . . . . . . . . . . . . . . . . . . . .
1976 . . . . . . . . . . . . . . . . . . . . . . . .

Short-term debt to assets
1980 . . . . . . . . . . . . . . . . . . . . . . . .
1979 . . . . . . . . . . . . . . . . . . . . . . . .
1978 . . . . . . . . . . . . . . . . . . . . . . . .
1977 . . . . . . . . . . . . . . . . . . . . . . . .
1976 . . . . . . . . . . . . . . . . . . . . . . . .

Trade debt to assets
1980 . . . . . . . . . . . . . . . . . . . . . . . .
1979 . . . . . . . . . . . . . . . . . . . . . . . .
1978 . . . . . . . . . . . . . . . . . . . . . . . .
1977 . . . . . . . . . . . . . . . . . . . . . . . .
1976 . . . . . . . . . . . . . . . . . . . . . . . .

0.16
0.12
0.20
0.22
0.16

0.16
0.27
0.22
0.19
0.29

0.18
0.13
0.14
0.14
0.11

0.32
0.25
0.22
0.22
0.22

0.19
0.19
0.20
0.21
0.20

0.18 0.14
0.14 0.15
0.17 0.15
0.18 0.14
0.23 0.19

0.33 0.48
0.39 0.42
0.37 0.48
0.40 0.47
0.35 0.45

0.14 0.13
0.13 0.17
0.14 0.13
0.12 0.13
0.13 0.15

0.21 0.15
0.18 0.16
0.19 0.16
0.18 0.16
0.18 0.13

0.16 0.10
0.14 0.10
0.13 0.10
0.12 0.10
0.11 0.09

0.09
0.10
0.12
0.13
0.13

0.22
0.23
0.25
0.25
0.25

0.27
0.28
0.27
0.24
0.28

0.30
0.27
0.25
0.26
0.23

0.12
0.12
0.13
0.12
0.11

SOURCE: U.S. Department of the Treasury, internal Revenue Sewice,  Sourcebook  of Statistics of/rmorne, for years 1976-80,
as citedin (26)

the Economic Recovery Act of 1981 established
the long-term capital gains tax rate at 20 percent
for individuals and 28 percent for corporations,
making venture investments more attractive than
they hereunder the pre-1978 rate of 49 percent.
Also, in 1979, pension fund regulations of the
Employee Retirement Income Security Act were
interpreted as allowing some pension fund money
to flow into venture capital investments.

The results of these changes are evident in data
presented in table 29, which shows capital corn-
mitments to private venture capital funds for the
years 1978 to 1982. Not only have the total an-
nual outlays of venture capital funds increased as
a whole, but also the amount available from pen-
sion funds has grown dramatically since 1979: in
1982, pension funds represented one-third of the
new capital commitments to private venture cap-
ital firms (443).

In 1981, venture capital investments in medi-
cal and health-related products and services con-
stituted about 6 percent of investments made in
organized venture capital markets (26). Table 30
shows the 1982 distribution of venture capital in-
vestments by stage of investment in four prod-
uct categories: medical imaging, other medical
products, industrial products, and electronics.

The two medical devices categories—medical
imaging and other medical products—show a rela-
tively high proportion of investments in early
stages, although in medical devices, as in other
fields, the organized venture capital market ap-
pears to invest negligible amounts at the earliest
(seed money) stage of development. The relatively
important role of venture capital firms in financ-
ing the startup of new medical device firms sug-
gests that investors have been more likely to take
greater risks in this field than they have in other
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Table 28.–Sources of Financial Capital to Firms in IRS Category 40:
All Manufacturing, 1976.80

Asset size class (000s)

Ratio $1-$500 $5,000-$25,000 $25,000-$100,000 $100,000+
External equity to assets

1980 . . . . . . . . . . . . . . . . . . . . . . . .
1979 . . . . . . . . . . . . . . . . . . . . . . . .
1978 . . . . . . . . . . . . . . . . . . . . . . . .
1977 . . . . . . . . . . . . . . . . . . . . . . . .
1976 . . . . . . . . . . . . . . . . . . . . . . . .

Retained earnings to assets
1980 . . . . . . . . . . . . . . . . . . . . . . . .
1979 . . . . . . . . . . . . . . . . . . . . . . . .
1978 . . . . . . . . . . . . . . . . . . . . . . . .
1977 . . . . . . . . . . . . . . . . . . . . . . . ,
1976 . . . . . . . . . . . . . . . . . . . . . . . .

Long-term debt to assets
1980 . . . . . . . . . . . . . . . . . . . . . . . .
1979 . . . . . . . . . . . . . . . . . . . . . . . .
1978 . . . . . . . . . . . . . . . . . . . . . . . .
1977 . . . . . . . . . . . . . . . . . . . . . . . .
1976 . . . . . . . . . . . . . . . . . . . . . . . .

Short-term debt to assets
1980 . . . . . . . . . . . . . . . . . . . . . . . .
1979 . . . . . . . . . . . . . . . . . . . . . . . .
1978 . . . . . . . . . . . . . . . . . . . . . . . .
1977 . . . . . . . . . . . . . . . . . . . . . . . .
1976 . . . . . . . . . . . . . . . . . . . . . . . .

Trade debt to assets
1980 . . . . . . . . . . . . . . . . . . . . . . . .
1979 . . . . . . . . . . . . . . . . . . . . . . . .
1978 . . . . . . . . . . . . . . . . . . . . . . . .
1977 . . . . . . . . . . . . . . . . . . . . . . . .
1976 . . . . . . . . . . . . . . . . . . . . . . . .

0.13
0.13
0.14
0.18
0.16

0.29
0,30
0.28
0.28
0.29

0.18
0.18
0.17
0.17
0.16

0.21
0.21
0.21
0.21
0.20

0.18
0.19
0.19
0.18
0.19

0.13
0.12
0.13
0.15
0.16

0.33
0.34
0.35
0.36
0,35

0.18
0.18
0.16
0.17
0.17

0.21
0.21
0.21
0.19
0.19

0.15
0.15
0.15
0.14
0.13

0.16
0.16
0.17
0.18
0.19

0.33
0.33
0.34
0.34
0.34

0.28
0.20
0.20
0.21
0.20

0.19
0.19
0.18
0.17
0.17

0.12
0.12
0.12
0.11
0.10

0.16
0.16
0.17
0.17
0.18

0.28
0.29
0.30
0.30
0.28

0.25
0.24
0.24
0.25
0.26

0.19
0.18
0.17
0.16
0.15

0.12
0.13
0.12
0.12
0.12

SOURCE: US. Department of the Treasury, internal Revenue Service, Sourcebook  of Statistics of/ncorne, for years 1976-80,
as cited in (26)

Table 29.—Capital Commitments to lndependent
Private Venture Capital Funds, 1979-82

1978 1979 1980 1981 1982

Total capital committed (dollars in millions):
Corporations . . . . . . . . . . . $22 $28 $127 $142 $ 175
Endowments and

foundations . . . . . . . . . . 19 17 92 102 96
Foreign investors . . . . . . . 38 26 55 90 188
Individuals and families . . 70 39 102 201 290
Insurance companies.. . . 35 7 88 132 200
Pension funds . . . . . . . . . . 32 53 197 200 474

Total . . . . . . . . . . . . . . . . $216 $170 $661 $867 $1,423

Percentage of total capital committed:
Corporations . . . . . . . . . . . 10% 170/0 19% 170/0 120/0
Endowments and

foundations . . . . . . . . . . 9 10 14 12 7
Foreign investors . . . . . . . 18 15 8 10 13
Individuals and families . . 32 23 16 23 21
Insurance companies.. . . 16 4 13 15 14
Pension funds . . . . . . . . . . 15 31 30 23 33

Total . . . . . . . . . . . . . . . . 100% 100% 100% 100% 100%

SOURCE Venture Economics, Wellesley  Hills, MA, ’’Venture Capital Investmentin
the Medical Health Care Field; contract reporl Prepared for the Office
of Technology Assessment, August 1983. See app F for adescriptlon
of the Venture Economics database frcrn  which these data were derived.
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Table 30.—Percentage of Types of Venture Capital Financing in Medical Devices and Other Fields, 1982a

Other medical
Type of financing Medical imaging products Industrial products Electronics

Seed money . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0% 1% 1% 1%
Startup and first stage . . . . . . . . . . . . . . . . . . . . 57 56 29 35
Expansion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 38 37 58
Leveraged buyouts and acquisitions . . . . . . . . . 0 1 27 1
Other .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 4 6 5

asee  ‘PP, F for ~de~~~iption of the venture Economics database from which this table  is derived

SOURCE: Venture Economics, Wellesley  Hills. MA, “VentureCapital  Investment in the Medical Health Care Field; contract report prepared for the Office of Technology
Assessment, August 1983.

fields, even in a traditionally high-technology ing seed money must frequently look to their
product category such as electronics. Yet, these owners’ and friends’ contributions of both time
data also suggest that small and new firms seek- and money. See box I for an example.

THE SMALL BUSINESS INNOVATION RESEARCH

The Small Business Innovation Development
Act (Public Law 97-219), enacted into law in 1982,
requires each Federal agency whose extramural
R&D obligations exceed $100 million to set aside
a small percentage for R&D grants or contracts
with small businesses. NIH’s Small Business In-
novation Research (SBIR) budget amounted to
$5.6 million in fiscal year 1983 and $8.2 million
in fiscal year 1984.8 The awards are made in three
phases: Phase I involves small awards of 6 months’
duration for proving the scientific and technical
feasibility of new ideas; Phase II involves further
development of these ideas with the addition of
a plan to acquire non-Federal venture capital in
the subsequent phase; and Phase III involves only
non-Federal capital committed to pursuit of com-
mercial applications (but Federal involvement
may be in the form of agreements to purchase
products).

Each agency may determine the categories of
projects within its SBIR program and has control
over the size of the maximum award in each
phase, the amount of sharing of R&D expenses
required of awardees, and the methods and pro-
cedures used to solicit and select among proposals.
Because the SBIR program is specifically targeted
to ideas with commercial promise, the grant awards

‘The percentage increases from 0.2 in fiscaI year 1983 to 1.25
within 4 years.

8NIH actually expended $7.3 million in fiscal year 1983 (425).

are generally skewed

PROGRAM

toward applied research and
development and away from-basic research.

The NIH SBIR program made its first Phase I
awards in October 1983 in the form of grants of
$50,000 in total costs or less. NIH required grantees
to commit to sharing in the costs of the research
and will pay no profit or fee in addition to costs.
An analysis by OTA of NIH SBIR grant applica-
tions and awards revealed that an estimated 42
percent of the SBIR applications responding to the
first solicitation were for medical devices (see table
31). No significant differences were found in the
ratio of awards to proposals between medical
devices and other types of research.

It is premature to evaluate the effectiveness of
the SBIR program on small business innovation
in medical devices. Although it is clear that there
has been a reallocation of research dollars from
other R&D programs within NIH to the SBIR ini-
tiative, it is unknown to what extent the dollars
have been shifted from research funds that would
have gone to academic and nonprofit institutions
or from research funds that would have gone to
industry anyway. Furthermore, if the shift oc-
curred within industry, it is unknown at this time
to what extent it represents a net transfer of R&D
funds from large firms to small firms or simply
a net redistribution of Federal funds among small
firms.
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Table 31.–Analysis of Applications for Small Business Innovation Research (SBIR)
Grants, National Institutes of Health, 1983a

Medical All
Biotechnology

b
devices other

applications applications applications

Percentage of total grant applications . . . . . . . . 60/0 420/0 520/0
Percentage of applications receiving awards . . . 21% 230/o 18%

.  -
aSee app E for estimation methods.
bproposal$  for R & D o n medical  devices and other technologies using  blotectmology.

cProposals  for R&D on medical devices not using biotechnology.
dpropo$als  for R&D on technologies that neither involve the use of biotechnology nor are medical devices

SOURCE” Off Ice of Technology Assessment

Implementation of the SBIR program may also
affect the productivity of the SBIR program in
stimulating development of new medical devices.
One issue is whether or not the program stimu-
lates those with the best ideas from a commer-
cial perspective to submit grants. It is interesting
to note that in fiscal year 1983, the Department
of Health and Human Services (DHHS) (mainly
NIH) had the lowest ratio of proposals to awards—

six to one—of all Federal agencies. The average
ratio of proposals to awards for Government as
a whole was 11 to 1 (425). Implementation strat-
egies, including the choice of topics included in
the Public Health Service solicitation, the meth-
ods used to distribute information on the SBIR
program to small businesses, and policies regard-
ing cost-sharing are likely to have influenced the
proposal rates.

FEDERAL SUPPORT FOR ORPHAN DEVICES
The Federal Government has recently been

charged with the responsibility of identifying and
promoting “orphan products, ” including both
drugs and medical devices. The Orphan Drug Act
(1983, Public Law 97-414) defines orphan prod-
ucts as drugs and devices for rare diseases or con-
ditions. A rare disease or condition is further
defined in the act as one that occurs so infre-
quently that there is no reasonable expectation
that the cost of developing or making the prod-
uct for such a condition can be recovered from
sales of the device.

In the case of drugs, the 1983 act authorizes the
Secretary of Health and Human Services to pro-
vide four kinds of support for those that have been
found to be orphans:

a 50-percent tax credit on all clinical testing
expenses associated with the drug,
award of an exclusive 7-year right to mar-
ket a drug that is unpatentable (through the
new drug approval authority of the Food and
Drug Administration (FDA)),
technical assistance in the development of
clinical testing protocols, and

• award of grants and contracts for clinical
testing expenses associated with an orphan
drug. (FDA budgeted $500,000 for this func-
tion in fiscal year 1983 and $1 million in 1984
(116).)

These benefits are not available to devices.

The 1983 law also established an Orphan Prod-
ucts Board, with responsibility to “promote the
development of drugs and devices for rare diseases
or conditions . . .,” but its specific functions relate
to drugs alone. Thus, the support of orphan
devices under the new law is largely a conception
rather than a reality. Recently, however, NIH has
become active in supporting R&D on orphan
devices. For example, the National Institute of
Neurological and Communicative Disorders and
Stroke issued a request early in 1984 for proposals
to develop orphan products including drugs,
biological, and devices (403).

The definition of an orphan device as stated in
the 1983 law and in most discussions of the issue
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(115,405) is inadequate because it fails to differen-
tiate between products that are prohibitively
costly but not particularly valuable from those
that are both costly and valuable. Ideally, a de-
vice should be considered an orphan when it can
be shown to be:

very valuable to potential users, particularly
in relation to the cost of development, pro-
duction, and distribution: and
so costly to develop, produce, and distrib-
ute that it would be impossible or inequita-
ble to expect potential users to pay a price
that would allow producers to recover these
costs.

To take an extreme example, a lifesaving de-
vice whose cost per patient is $100,000 would be
likely to meet the ideal criteria for an orphan de-
vice, whereas a $100,000 per-patient device that
improves the quality of life a bit for only a frac-
tion of those who use it probably would not.

Products for rare diseases or conditions fre-
quently (but not always) meet the aforementioned
criteria for an orphan device, because a large part
of the cost of R&D and marketing is fixed regard-
less of the number of units actually sold. With
fewer potential users over which these costs can
be spread, the price at which the device would
have to be sold is likely to be prohibitive. How-
ever, a product for a rare disease that is not par-
ticularly valuable to users in relation to its costs
would not meet the two criteria above, though
it would fall into the definition in the act.

There may also be products for relatively com-
mon diseases whose costs are still high relative
to patients’ abilities to pay for them. See box J
for a discussion of wheelchairs.

Health insurance, developed as a response to
the disparity between the cost of services and pa-
tients’ abilities to pay for them, complicates mat-
ters even further. Third-party payment, which
spreads the burden of payment across a broad
pool of individuals, is a mechanism for render-
ing previously orphaned services and products af-
fordable. Indeed, because health insurance gen-
erally reduces patients’ out-of-pocket costs for
health care services, a device whose cost would
normally be prohibitive may have an effective
price well below that level. For example, coronary

artery bypass graft surgery and its related care
were estimated to cost approximately $15, 000 to
$20,000 in 1981 (454). Third parties have paid for
a very large share of these costs, and in 1982, ap-
proximately 170,000 bypass operations were per-
formed (401).

Health insurance also forces a redefinition of
the market, because insurers’ decisions about the
coverage of a device and, if covered, the appro-
priate level of payment become major determi-
nants of patients’ and providers’ abilities to pay
for it. If a service is not covered by health insur-
ance, it may be orphaned; covered and paid for
generously, it is not.

Thus, the definition of an orphan device is in-
extricably linked to the policies of third-party pay-
ers. Whereas drugs, particularly those prescribed
for use outside of hospitals and other institutions,
are poorly covered by health insurance plans (in-
surance paid only 26 percent of total U.S. expend-
itures for outpatient prescribed medicines in 1977
(180)), and may therefore occasionally be pro-
hibitively costly to potential users, expensive
devices are, with exceptions, in a more favorable
position. Devices used for diagnosis or therapy
in hospitals, physicians offices, and the home are
generally covered by public and private health in-
surers.

Coinsurance requirements usually follow those
for other services provided in the same setting.
For example, diagnostic laboratory tests provided
as part of the physician’s office visit typically have
the same coinsurance rate (say, 20 percent) as is
applied to the physician’s own service.

An example of the difference that insurance
payment can make in the definition of an orphan
is the recent characterization of an immunoassay
test for testicular cancer as an orphan by FDA
(205). The test is considered an orphan device be-
cause the prevalence of testicular cancer in the
United States is less than 200,000 (116). Yet this
test will probably be covered by third-party pay-
ers as a diagnostic service; so it is questionable
whether it actually requires special development
assistance.9

‘FDA has not provided substantial assistance to the developers
of the test (116).

25-406 0 - 84 - 7
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Thus, while insurance coverage for the use of ●

diagnostic and therapeutic devices is not complete,
it is generally much higher than for outpatient
drugs. Exceptions to this general rule are: *

● preventive devices (e. g., screening tests,
home self-testing kits) which are less fre-
quently covered under health insurance plans;

rehabilitative devices, which are often poorly
covered under private and public third-party
payment plans (352); and

devices subject to restrictive third-party pay-
ment limits (e. g., some hospital devices under
‘Medicare’s per-case pricing for inpatient hos-
pital care).
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Even in these categories, however, most devices ficiently low price, a large enough market may
will not meet the ideal definition of an orphan. still exist despite poor coverage by third parties.
If they can be developed and distributed at a suf -

STATE AND LOCAL
MEDICAL DEVICES

INITIATIVES RELATED TO R&D FOR

States have increasingly looked to R&D-inten-
sive industries such as medical  devices for eco-
nomic development opportunities. A recent census
of State government initiative  for high-technol-
ogy development conducted by  OTA identified
38 programs in 22 States with dedicated” pro-
grams of high-technology development (3.53). In
addition, OTA identified 15 “high-technology
education” initiatives, undertaken  in conjunction
with State universities and dedicated to provid-
ing to inventors and entrepreneurs skills they
need to create firms that will develop or commer-
cialize emerging technologies.  Only a few of these
programs actually provided product development
assistance or laboratory or office space for new
and growing businesses.

Perhaps the program most directly relevant to
medical devices is the Health-Care Instrument and
Device Institute (HIDI) at the State University of
New York at Buffalo, which has been designated
by the State of New York as a State-supported
center to facilitate direct interface between aca-
demic institutions and the needs of industry (see
box K). Although the HIDI program has several
missions, an important one is to put into prac-
tice ideas generated by inventors in the univer-
sity community (113).

Another popular initiative is the establishment
of a research or science park on or adjacent to
a university campus. These parks are often en-
couraged by State or local tax incentives, but
many universities have also seen the advantage
of encouraging this type of development. In gen-
eral, these and other universitv-based initiatives
are seen as a way of providing consulting oppor-
tunities for faculty, employment opportunities for
students, and enhanced research funding for the
university. Rensselaer Polytechnic Institute, for
example, has provided incubator space for en-
trepreneurs who need assistance to start a busi-



ness (354). Several other universities also provide
incubator space for students, including Georgia
Tech, Carnegie-Mellon University, Massachusetts
Institute of Technology, and the University of
Missouri (which also provides commercialization
assistance to students. ) While some of these centers
also assist qualifying small businesses, their ma-
jor emphasis is on the enterprising student (354).

University-based programs such as these have
been criticized for drawing faculty away from the
conduct of more basic research in favor of applied
research and development. There is also the re-
lated issue of maintaining free and open commu-

cessful commercialization requires shielding a
potential product from a firm’s competitors, as
well as obtaining proprietary rights to the inven-
tion. To some extent, these requirements conflict
with the ideal of freedom of expression in aca-
demic environments. Nor has it been documented
that the resources provided by university-based
centers are addressing the specific barriers to com-
mercialization faced by small or new firms. Since
most of these projects are relatively new, it is not
possible at this time to evaluate their effects either
on innovation or on the quality and quantity of
basic research.

nication within the research community. Suc-

DISCUSSION AND POLICY OPTIONS
Is the current level of Federal and industry sup-

port for R&D related to medical devices adequate?
Federal support for industrial R&D can be viewed
as supplementing private firms’ activities in ways
that advance the public good. Federal support is
justified when private firms are not likely to
engage in as much R&D as is socially desirable.

Basic research has long been recognized as be-
ing particularly subject to underfunding by pri-
vate firms (56,228,230). To be efficient, basic re-
search should embody as few constraints as possible
on research directions and be subject to wide dis-
closure of research results. These conditions con-
flict with the ability of private firms to reap the
full benefits of their investment in basic research
(230). Hence, private firms are likely to under-
invest in basic research, and Federal support may
be necessary.

As R&D projects are more closely targeted to
products or processes with commercial potential,
however, the argument in favor of Federal sup-
port becomes weaker. The private medical device
firm is likely to be able to appropriate more fully
the benefits of its investment in R&D the closer
the project is to a commercializable device. And
as research becomes more targeted and specific
to a device, the societal gains from full disclosure
of research findings decline.

Two conditions suggest that the present level
of private R&D for medical devices is generally
adequate. First, if industrial R&D responds to the
demands of the market, as has been suggested by
several observers (273,276), then the high level
of demand for medical devices resulting from
health insurance and other third-party payment
for health care would argue that medical devices
R&D has been adequately, perhaps more than
adequately, stimulated. Second, the $5.4 billion
Federal investment in health R&D (404) provides
a rich and continuing source of new scientific
knowledge that creates opportunities for devel-
opment of new medical devices.

Against this positive picture for R&D on med-
ical devices is the potentially deleterious effect of
premarket regulation on the cost and uncertainty
of investment in R&D for new medical devices.
A Louis Harris survey reported that because of
FDA regulations, 27 percent of responding firms
stated that they would not consider developing
a new Class III device10 and another 11 percent
stated that they would be unlikely to consider any
device development (197).

‘oA new Class 111 device must be approved by FDA as safe and
effective prior to marketing (see ch. .s).
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However, the available evidence seems to sug-
gest that, except perhaps for small firms and man-
ufacturers of Class III devices, the medical devices
regulations as they have been implemented have
not added substantially to the cost of develop-
ment, because the vast majority of devices intro-
duced since the passage of medical device regu-
lations in 1976 have not been required to undergo
rigorous premarket testing (see ch. 5 for details).
However, firms have been subject to some uncer-
tainty about how the regulations would be applied.

The Federal Government has recently embarked
on a new strategy —the SBIR program—that does
not increase overall R&D budgets but instead
shifts the allocation of health R&D funds from
other uses to the program’s recipients (small
firms). The NIH SBIR budget is likely to come
at least partially from funds that would otherwise
be used for basic research and would go to non-
profit institutions. Therefore, the program prob-
ably results in a small net shift of health R&D
funds toward the development of medical devices.
It is impossible to know whether this shift is in
the best interest of society. Given that the SBIR
program will consume an increasing proportion
of NIH grant and contract funds in the future,
continuing scrutiny of the program’s grant solic-
itation and selection methods is advisable.

There are specific areas where increased tar-
geted Federal support of R&D on medical devices
may be justified. True orphan devices—those
meeting the dual criteria of high per-unit cost of
development and distribution relative to poten-
tial users’ ability to pay and high value in rela-
tion to cost—are by definition worthy of support.
However, it is difficult to differentiate between
devices that lack a sufficient market because those
who value them highly cannot afford them and
devices that lack a market because their extra
benefits to society do not outweigh the costs of
bringing them to market. Sound criteria for iden-
tifying devices meeting the ideal definition of or-
phan have not been developed either in the law
or in regulations.

The problem of orphan devices may grow as
pressures to contain health care costs lead third-
party payers to develop increasingly restrictive

payment policies. Because the definition of a true
orphan device is inextricably linked to the pol-
icies of major third-party payers regarding cov-
erage and levels of payment, criteria for identi-
fying orphan devices will have to take these pay-
ment policies into account.

There appear to be sound theoretical reasons
for supporting development of devices meeting
the ideal definitions of orphan: high value in rela-
tion to cost and high per-unit cost of development
and distribution relative to potential users’ ability
to pay. Whether in practice there are many de-
vices that meet this definition, however, has not
been investigated.

One way to assist the development of orphan
devices, apart from providing direct Federal grants
and contracts for R&D, would be to amend the
Orphan Drug Act (Public Law 97-414) to make
orphan devices eligible for the tax credits and
grants offered under that act. The act currently
provides a 50-percent tax credit for all clinical
testing expenses associated with an orphan drug
and authorizes the Secretary of Health and Human
Services to make grants for clinical testing. It is
important to recognize, however, that the cur-
rently inadequate definition of orphan products
in the law, which depends on the “rare disease”
criterion to identify orphan drugs, may encourage
devices that are not worth their costs to society
to be designated as orphans. Thus, it would prob-
ably be premature to change the law until criteria
and methods of analysis are developed that will
allow for adequate differentiation between devices
that lack a market because they are truly orphaned
and those that are simply not worth their costs
to society.

Option I: Mandate that DHHS develop criteria
and methods for identifying true orphan
devices.

This option would be particularly useful now,
when Medicare is implementing restrictive new
payment policies in hospitals and changes in phy-
sician payment are being contemplated. Without
adequate methods for assessing the extent to
which a given device meets criteria for orphan-
hood, decisions about R&D subsidies (either
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through direct grants or tax subsidies) for orphan such criteria and methods would probably require
device development are unlikely to be appro- participation of a number of constituent agencies
priate. of DHHS, including FDA, NIH, and the Health

Because the criteria for orphanhood go well Care Financing Administration.

beyond issues of safety, effectiveness, and disease
incidence to payment issues, the development of


