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MS-222: Vanished and Banished? 

After having used MS-222-Sandoz 
for some 15 years as an anesthetic for 
cold-blooded vertebrates (fish, frogs, and 
others), I (and apparently several hun- 
dred colleagues across the country) was 
thunderstruck recently when our pur- 
chasing department received a form let- 
ter from the Sandoz Pharmaceutical 
Company (the only manufacturer of the 
drug) stating that they would no longer 
supply the drug. As an explanation of 
this abrupt and unusual action, the com- 
pany pointed out that the Food and 
Drug Administration had declared MS- 
222 a "new drug" in the veterinary 
category, and demanded a New Drug 
Application (NDA) before any further 
shipments could be made. The letter 
claimed that the company does not 
have adequate facilities to test veteri- 
nary drugs for an NDA. 

Although the latter claim sounds 
phony, to say the least (any pharmaceu- 
tical company with inadequate testing 
facilities should not be in business), the 
company obviously does not want to 
be saddled with the red tape, paper- 
work, and expense of complying with 
FDA demands on a drug that has 
such a small market and limited po- 
tential as this one. Yet this action 
very effectively puts me and many 
other investigators out of business. I 
cannot meet my contractual research 
obligations without it. 

Not only has Sandoz backed out of 
an unprofitable deal, but, according to 
its own announcement, the FDA has 
declared MS-222 a "new" drug despite 
the fact that it has been around for 
some 40 years, is used exclusively for 
experimental studies in cold-blooded 
vertebrates, and has, to my knowl- 
edge, never been implicated in any 
health or pollution problems .... 

WILLEM A. VAN BERGEIJK 

Center for Neural Sciences, 
Indiana University, Bloomington 47401 

The Food and Drug Administration 
recognizes that MS-222 has been used 
for many years in research. The drug 
was labeled and sold for that purpose, 
and its distribution, therefore, was in 
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compliance with the Food, Drug, and 
Cosmetic Act. Recently, however, use 
of the drug was proposed in food fish, 
such as salmon and trout. It is this 
kind of change that can make an "old" 
drug a "new" drug. Under the law, a 
veterinary new drug application is re- 
quired in this circumstance because the 
proposed use of the drug may result 
in the ingestion of residues by man. 
Data demonstrating that the proposed 
use is safe must be part of such an 
application. The FDA has not told the 
manufacturer to discontinue distribu- 
tion of MS-222 to bonafide investiga- 
tors. On the other hand, the agency 
cannot require any firm to continue 
distribution of a product it no longer 
chooses to market. 

FRED J. KINGMA 

Bureau of Veterinary Medicine, 
Food and Drug Administration, 
Washington, D.C. 20204 

"Spin-offs" of Federal Research 

"Civilian technology: NASA study 
finds little 'spin-off'" (1 Sept., p. 1016) 
prompts me to call your attention to 
a continuing study of this problem 
by our Subcommittee on Science and 
Technology. In a recent report, "Pol- 
icy planning for technology trans- 
fer," we found that the opportunity 
for secondary applications of technol- 
ogy generated in federal research and 
development programs was consider- 
able. Specific examples are apt to over- 
simplify the complex sequence in con- 
verting science to sales. There is a lack 
of feedback response from users (per- 
haps to be remedied by projects such 
as the Denver Research Institute re- 
port) which makes it difficult to judge a 
particular transfer method. 

However, these facts remain. Public 
funds support two-thirds of all scientific 
and engineering effort in the United 
States, and in the past decade the fed- 
eral investment has totaled $100 billion. 
The government has a responsibility to 
get full benefit from the resulting tech- 
nology. These research and develop- 
ment results do have appreciable utility 
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to industry and to other public pro- 
grams at all levels of government. 

Public hearings are being held to 
elicit further discussion which we hope 
will lead us to a uniform policy 
among federal agencies for technology 
transfer. Despite the recognized difficul- 
ties, the potential for economic growth 
and for meeting our society's needs 
suggests that continued effort is war- 
ranted. 

JENNINGS RANDOLPH 

United States Senate, 
Committee on Public Works, 
Washington, D.C. 

The NASA study of "spin-off" of 
benefits to civilian technology may 
have missed the mark if the ques- 
tions were phrased as your report sug- 
gests. Respondents apparently stated 
that they relied on trade publications 
and professional journals much more 
than on government publications. 
Many, or perhaps even most, NASA 
research accomplishments are reported 
both in a research report, which may 
serve as a preprint, and also in a 
trade or professional journal. The lat- 
ter publication is counted by most 
journals as the "official" one, because 
it is usually subject to refereeing, is 
better edited, and is easily located in 
libraries. Also, perhaps, editors favor 
their own brand of products. These 
journal publications bear an acknowl- 
edgment to the sponsor, and should 
properly be counted as a product of 
NASA's programs. Later, they will be 
culled for textbook and handbook ma- 
terial. Unless specifically instructed to 
include these, most professionals would 
not call them "government publica- 
tions," although the government paid 
for the research and the page charges. 
If the study was primarily one of 
NASA's dissemination program via its 
own channels, it may be accurate, but 
then it is not a study of "spin-off." 

PETER D. NOERDLINGER 

Department of Physics and Astronomy, 
University of Iowa, Iowa City 52240 

Scientists' Views on Vietnam 

Replies have still been coming in 
recently to my letter (18 Aug.) in 
which I asked for a response from those 
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Addreso Addreso 

individuals who have indicated their 

willingness, 127 have Ph.D. or M.D. 
degrees, 30 have Masters, 19 have 
Bachelors, and 3 have no degree; 17 
are in medicine, 75 in the physical 
sciences, 54 in biological science, 17 in 
social science, and 16 in engineering. 
The areas represented are: Northeast, 
35; Middle Atlantic, 54; Southeast, 17; 
Middle West, 29; South, 10; Mountain 
States, 5; Pacific Coast, including Alas- 
ka, 26; and 3 from abroad. 

We have made no plans for action as 

yet. Suggestions have been made that 
we make studies on pacification, on 
health problems, and on biology, and 
the anti-infiltration barrier. I suggest 
that we be called "The V.N. Emergency 
Science Group." Clearly we face prob- 
lems of placement, of briefing, and of 

budget. We are starting to consider 
means of meeting these problems. 

Of the 17 letters which opposed my 
views, there were those who abused me; 
those who believed that if I were to 
read Senator Fulbright and Ramparts 
magazine I would reform; and those 
who asserted that ll terrorism in Viet- 
nam is committed by the United States. 
The few unsigned letters were dis- 
carded. 

If I were to attempt to summarize 
the comments, other than the many ex- 

pressions of gratitude, I would say that 

they concluded that dissent has gone 
too far and the secondary effects of 
dissent are now more important than 
the primary goals of the dissenters. 

It is abundantly clear from the letters 
that those who replied are thoughtful, 
earnest, and deeply involved. I began 
this action because my conscience 
would not leave me alone! I had many 
misgivings. I now have great pride that 
I have been able to serve as a focus for 
these individuals. The schism among 
scientists caused by the present situation 
is latent with profound tragedy. If our 

group can so perform as to lessen that 

tragedy, the letter to Science will have 
served a great purpose. 

ERNEST C. POLLARD 

Department of Biophysics, 
Pennsylvania State University, 
University Park 16802 

In response to Pollard's call to im- 
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In response to Pollard's call to im- 

prove the U.S. position in Vietnam, 
I make the following suggestions: 

1) To reduce terrorism, we can stop 
bombing, quit burning villages, provide 
no support for any terrorist activities, 
and make any scientific techniques to 
counteract terrorism available to all 

people. 
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The new range of EMI photomultipliers with 
"SUPER" S-11 photocathodes will enhance your 
project performance. High quantum efficiency, 
(23/24%) high gain at relatively low overall 
voltage, and low dark current at the rated over- 
all sensitivity are typical of these types. They 
maintain the EMI standard of excellent gain 
stability and linearity. The narrow spread in 
characteristics makes these types ideal for sys- 
tems or for multiple installations. The table 
below gives the typical values for the signifi- 
cant parameters. 
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Note that the anode dark current is given for the 
overall voltage at the specified overall sensitivity, 
The maximum overall sensitivity is 10 times the 
values given above. Each Tube is individually cali- 
brated and data is supplied with the tube. 

Send for our new 64 page catalog giving data 
and technical information on the complete range 
of EMI photomultipliers. 

C R F P O R A T I O N 

GENCOM DIVISION 
80 Express St., Plainview, L.I., N.Y. 

516-433-5900 
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2) To make food available to a 
people who were never short of it be- 
fore our arrival, we can refrain from 
fighting in the Mekong Delta rather 
than be concerned about how better to 
"hold" it. 

3) To "permit humble people . . . 
to choose their way of life without 
fear," we could back only those elec- 
tions in which all organized political 
groups, rather than just those that meet 
our approval, are represented on the 
ballots. 

4) Finally, to make the best single 
improvement in our position in Viet- 
nam, we can remove all of our armed 
forces and supporting personnel and 
make our technology available to help 
rebuild where we have left ashes, both 
North and South. 

As Pollard implies, there appears to 
be less university-scientist support for 
this war than for World War II. This 
seems to be related to the substantial 
difference in political and moral realities 
between the two wars. 

WILLIAM F. PROKASY 
Department of Psychology, 
University of Utah, Salt Lake City 84112 

... I hope you will give a hearing to 
those who feel that American scientists 
are already far too closely identified 
with that military adventure. Far from 
suffering from a lack of scientific sup- 
port, our invasion of Vietnam has in- 
volved an unprecedented mobilization 
of scientific resources. Scientists devel- 
oped the gas which drives civilians and 
guerrillas alike from their shelters. Sci- 
entists developed the napalm and phos- 
phorus and pellet bombs with which 
we wipe out the villages suspected of 
sheltering the Vietcong. Scientists devel- 
oped the crop-destroying agents with 
which we are creating artificial famine. 
And scientists are now perfecting "coun- 
ter-insurgency techniques"-the meth- 
ods which are to make certain that a 
military dictatorship, if once estab- 
lished, can never be overthrown. 

WILLIAM PALMER TAYLOR 

416 Ross Avenue, 
Hamilton, Ohio 45013 

.. . when [Pollard] says that the nub 
of our position is "that we seek to 
nullify terrorism," I wonder if he is 
referring to the terrorism of napalm, 
crop destruction, and scorched earth 
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forces and supporting personnel and 
make our technology available to help 
rebuild where we have left ashes, both 
North and South. 

As Pollard implies, there appears to 
be less university-scientist support for 
this war than for World War II. This 
seems to be related to the substantial 
difference in political and moral realities 
between the two wars. 

WILLIAM F. PROKASY 
Department of Psychology, 
University of Utah, Salt Lake City 84112 

... I hope you will give a hearing to 
those who feel that American scientists 
are already far too closely identified 
with that military adventure. Far from 
suffering from a lack of scientific sup- 
port, our invasion of Vietnam has in- 
volved an unprecedented mobilization 
of scientific resources. Scientists devel- 
oped the gas which drives civilians and 
guerrillas alike from their shelters. Sci- 
entists developed the napalm and phos- 
phorus and pellet bombs with which 
we wipe out the villages suspected of 
sheltering the Vietcong. Scientists devel- 
oped the crop-destroying agents with 
which we are creating artificial famine. 
And scientists are now perfecting "coun- 
ter-insurgency techniques"-the meth- 
ods which are to make certain that a 
military dictatorship, if once estab- 
lished, can never be overthrown. 

WILLIAM PALMER TAYLOR 

416 Ross Avenue, 
Hamilton, Ohio 45013 

.. . when [Pollard] says that the nub 
of our position is "that we seek to 
nullify terrorism," I wonder if he is 
referring to the terrorism of napalm, 
crop destruction, and scorched earth 
tactics. 

ROBERT B. KELMAN 

Department of Mathematics and 
Statistics, Colorado State University, 
Fort Collins 80521 

tactics. 
ROBERT B. KELMAN 

Department of Mathematics and 
Statistics, Colorado State University, 
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Size Cooling Sample Flow 
Type cm Jacket Applicator Adaptors 
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SEPHADEX COLUMNS "SR" 
RESISTANT TO ORGANIC SOLVENTS 

SR25/45 2.5x45 - - S 
SR25/100 2.5x100 -- S 

S = Standard Accessories O = Optional Accessories 

FLOW ADAPTORS* 

Flow Adaptors To fit all K 25 Sephadex Lab. Columns 

*Two Flow Adaptors should be used when conducting upward flow or recycling chromatography. 

Information Service A comprehensive reference list, abstract cards, and other informa- 
tion on Sephadex products are available. Direct inquiries on your letterhead to the local 
Pharmacia representative or to: 

PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N. J. 08854 
Pharmacia (Canada) Ltd., 110 Place Cremazie, Suite 412, Montreal 11, P. Q. 

(Inquiries outside U.S.A. and Canada should be directed to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.) 
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