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Designed to eliminate all con-
tact of moving parts with the
materials being pumped. Ideal
for numerous applications
where pumping corrosives,
abrasive slurries, sterile solu-
tions or gases is a problem.
Many models. Capacities from
48 cc to 1,200 gallons per hour.

Phone us and we'll mail you our catalog today.
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MERGER OR
FINANCING?

Are you thinking of equity financ-
ing or merger of your company,
now or in the future? Beckman
Instruments maintains a long-term
search for top quality, technical
growth opportunities serving sci-
ence, medicine, and industry. Per-
haps you or an associate would
like a copy of our Diversification
Interests statement - for your pres-
ent review or future reference.
Available on request and in
confidence.

ROBERT Q. BROWN
Director of Corporate Planning

BECKMAN

Beckman Instruments Inc.
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2500 Harbor Blvd Fullerton CA 92634
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30 to 40 percent of the output of the
extramural contract program of NCI’s
Division of Cancer Cause and Pre-
vention for 5 percent or less of their bud-
get.

Our personal contributions to the area
began in the late 1940’s. Certainly Smith
must be familiar with the review article
in Cancer Research (4) urging that carci-
nogenicity testing be made part of chron-
ic toxicity testing. One of us (P.S.) can
justifiably claim a major role in urging,
via the National Advisory Cancer Coun-
cil and the National Cancer Advisory
Board (NCAB), that more funds be al-
loted to investigate environmental car-
cinogenesis. We also had a major role in
training many of those now engaged in
this field, including Saffiotti, Lijinsky,
Tomatis, Della Porta, Mirvish, Toth,
Montesano, Cabral, Keefer, Rappaport,
and Magee.

The real reasons for the blunders
Smith assigns to NCI are not likely to be
discovered through audits by GAO,
HEW, and so forth. The problems are a
reflection of the present state of the sci-
ences that underwrite this program. Indi-
vidual bioassays pose separate scientific
problems and, more crucial, there is a
need for new approaches and a careful
evaluation of procedures.

The developments during the present
decade have been much more complex
than they appear from Smith’s over-
simplified article. Debates have been
held at the NCAB; discussions have
taken place during congressional hear-
ings; new legislation has been enacted.
Great confusion has been engendered
about the role of NCI and that of the reg-
ulatory agencies. Implications of respon-
sibility have been made where none have
existed, and roles have been entirely
misunderstood.

If Science is to represent the scientific
community, any discussion of carcino-
gen testing should surely include the sci-
entific merits of such a procedure. No-
where does Smith even ask whether rou-
tine testing should be done at all. Finally,
a distinction should be made between an
academic cancer institute such as Eppley
and a commercial testing facility.

PHILIPPE SHUBIK
Davip B. CLAYSON
Eppley Institute for Research in Cancer,
University of Nebraska Medical Center,
42 and Dewey Avenue,
Omaha, Nebraska 68105
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Risks and Public Policy

The Three Mile Island nuclear reactor
accident has dramatized not only the
role of nuclear power but that of other
complex, science-based technologies in
our society. It is important, therefore,
to draw the maximum lesson from the
accident, and the President, Congress,
the Nuclear Regulatory Commission
(NRC), and the nuclear industry have
announced investigations in order to do
just that. As a result, a lowering of the
risk to the public from nuclear power
reactors is to be expected.

Looking beyond nuclear power to the
general issue of risks/benefits to the pub-
lic from applying complex technologies,
there appears to be one conclusion
from Three Mile Island that can be
made already: Accurate multidisciplin-
ary assessments of any highly com-
plex technology cannot be guaranteed
until after a period of trial and error.
The unavoidable risks during that period
should therefore be countered with extra,
defense-in-depth safety measures.

In the case of the Three Mile Island ac-
cident, the most noteworthy fact, in my
opinion, is not that material and human
malfunctioning apparently were encoun-
tered along with bureaucratic and organi-
zational inefficiencies (although the NRC
should be commended for its choice of
procedure of cooling down the reactor),
but that the reactor got into a potentially
dangerous failure mode that had not
been foreseen. This failure mode was (i)
unanticipated; (ii) metastable; and (iii)
potentially dangerous to the public.

To an impartial observer, before the
accident the NRC would appear to have
done all that it could reasonably be ex-
pected to have done to learn the poten-
tial failure modes of operating light water
nuclear reactors. It had available the $1-
million-plus Rasmussen study, an inde-
pendent evaluation of it by a special
group of the American Physical Society,
several evaluations by special interest
groups, and a recent additional review of
the Rasmussen study that was sponsored
by the NRC itself. In none of these stud-
ies was the NRC led to believe that a
large bubble of hydrogen would form in-
side a reactor vessel.

The general public may well wonder if
this is the best it can expect from the
scientific community. The answer, of
course, is, No. Scientists can pay more
attention to the discipline of risk assess-
ment; they can recommend designs in-
corporating more monitoring instrumen-
tation and defense-in-depth safety mea-
sures designed to avoid a broader spec-
trum of failure modes. Also, a wider
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group of scientists, both as regards
discipline and professional affiliation,
can become involved in risk assessment,
which can then be isolated from some of
the pressures of special interests.
Whereas the occurrence of a Three
Mile Island syndrome in the highly de-
veloped field of nuclear technology may
appear surprising to some, analogous
phenomena are almost taken for granted
by economists and political scientists.
In their struggle, they appear to be more
concerned with the theory and practice
of decision-making under conditions of
uncertainty than with actually trying to
reduce the uncertainty that influences
their decisions. At a given time, it may
not be possible to remove all existing un-
certainty, but a minimization of it can al-
ways be attempted and a corresponding
technological solution outlined. The ac-
curacy and objectivity with which the
risk assessment of a complex technol-
ogy can be carried out ought to be em-
phasized in the political process of its
evaluation.
SIGURD O. NIELSEN*

Brookings Institution, Washington, D.C.
*Guest scholar

Dysmenorrhea Treatment

The Research News article ‘‘Dysmen-
orrhea: basic research leads to a rational
therapy’ (13 July, p. 175) seems to de-
scribe precisely the type of approach to
health problems that we all seek but sel-
dom find. The enthusiasm for such a rare
occurrence may have, however, led to
an overly optimistic and potentially dan-
gerous conclusion. If indeed dysmenor-
rhea is caused by overproduction of

prostaglandins E and F,,, perhaps, be--

fore putting 30 to 50 percent of women of
childbearing age on the rational therapy
to depress their synthesis, we should
consider two points. The most important
is that it is possible that such a wide-
spread ‘‘biochemical abnormality’’ may
have a functional role that we do not yet
understand. A related point is that the
article appears to advocate additional
drug therapy for a very large segment of
the population. Experience should have
taught us by now that simple solutions,
especially when applied on a large scale,
are likely to lead to unexpected and un-
pleasant consequences even when the
solution is based on rational and elegant
research.

HAROLD M. SWARTZ
Department of Radiology,
Medical College of Wisconsin,
Milwaukee 53226
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Your washer
may actually

Cause€

contamination

And no wonder. The reason
is quite simple. Most labora-
tory washers are adapted
from the home dishwasher.

. The same nozzles are used
for the pre-wash, detergent
and rinse cycles. Cross con-
tamination is unavoidable
from one cycle to another.

The Heincke anti-
contaminant washer is
especially designed for the
exacting cleanliness demands
of the laboratory. Each cycle
—pre-wash, wash and
rinse—has its own separate
plumbing system. There’s no
way that residue from the

pre-wash, or detergent film
from the wash cycle can be
flushed back onto your
glassware to ruin a future
experiment.

And there’s even more to
a Heincke. To insure the
even distribution of water
over and inside every test
tube, beaker and pipette
from both top and bottom,
only the Heincke anti-
contaminant washer has the
moving jet spray, separate
sprays for each cycle move
back and forth to insure that
no surface is sheltered from
the thorough cleaning process.

The Heinicke
anti-
contaminan/
washer-

Heinicke Instruments Co.

3000 Taft Street, Hollywood, FI 33021
800-327-9783 or (305) 987-6101

If you should ever have an equipment breakdown...

a Heinicke Minute Man will be on
his way to you in 48 hours!

You’ll seldom need the Minute Man service, because
Heinicke and Napco instruments are built to work. But
if you do, just dial toll-free 800-327-9783.
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