




NATURE'S 
BIOREACTOR 
The New Bio-Response MCT* (Mass Culturing 
Technique) System Delivers Monoclonal Antibod- 
ies And Other Mammalian Cell Products When 
You Need Them-From Grams To Kilograms. 

Insufficient quantities of 
desired peptides are a key 
cause of expensive research and 
production delays. The MCT 
system is a new and unique 
mammalian cell culturing pro- 
cess designed to  ulercome the 
obstacle of insuffi~ient quan- 
tities of peptides by delivering 

Quantity 
Unlike conventional cell- 
culture methods, the MCT 
system uses "fresh:' free- 
flowing lymph directly 
from a cow. Following 
treatment, the lymph is 
continuously diffused into 
and out of a growth cham- 
ber. This nearly in vivo 
growth environment stim- 
ulates continuous and opti- 
mal protein secretion. The 
result? Large quantities of 
desired proteins enabling 
you t o  move t o  the clinic or 
market ... faster. 

the quantity you need.. . when 
you need it! Additionally, every 
step in MCT production has 
been developed t o  contain costs 
now and in the future while 
maintaining exceptional purity 
and quality in mammalian cell 
proteins. 

Cost 
Unlike conventional cell- 
culture methods that re- 
quire extensive labor forces 
and expensive growth medi- 
ums, Bio-Response's 
MCT is a closed, 
steady-state system. 
In essence, the MCT sys- 
tem starts with a low- 
cost lifeline-a feeding 
cow-and ends with a 
pure, quality product. MCT 
... an optimal system at low 
cost. 

Purity 
Unlike conventionakell- 
culture methods, the MCT 
system is designed to  
insure purity without tedi- 
ous processing. By direct- 
ing the lymph across semi- 
permeable membranes, 
MCT provides both separa- 
tion of media protein from 
desired cell products, and, a 
continuous nutrient flow. 
The ability t o  add or with- 
draw from the chamber to  
maintain optimal cell den- 
sity permits continuous 
harvest of a highly pure 
product. 

Quality 
Unlike conventional meth- 
ods of production that 
attempt to  create biologi- 
cally active mammalian cell 
products, the MCT system 
provides a pure-mammal- 
ian product-an exact copy 
of the original protein and, 
in the case of non-antibody 
polypeptides, uncompro- 
mised by inappropriate gly- 
cosylation and disulfide 
bond formation. There is a 
growing consensus favor- 
ing products produced in a 
mammalian cell-culture 
system, such as the 
Bio-Response MCT system. 

For further information, call Bio-Response, Inc. at 
(415) 786-9744. 
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Lead-iron phosphate glass (disk at cen- 
ter) is surrounded by lead phosphate 
glass wedges doped with about 1 mole 
percent of various optically active met- 
al ions. The blue glass wedge is doped 
with cobalt, and (in a clockwise direc- 
tion) the other dopants are nickel, sa- 
marium, copper, erbium, praseodymi- 
um, and neodymium. Lead-iron phos- 
phate glass is a promising new host for 
the disposal of nuclear wastes. See 
page 45. [Samples prepared by B. C. 
Sales and L. A. Boatner; photograph 
by Bill Norris, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 
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Scientific Communications and National Security 
The conflicting imperatives of national security and open scientific 

communication have been the subject of a vigorous and sometimes emotion- 
al national debate. Differing priorities have led to incompatible conclusions. 
In times of peace and security, the maximum freedom of speech and 
communication has served this nation well; in times of great peril, national 
security considerations have temporarily displaced those precious free- 
doms. In this period of world history when nations in competition may win 
or lose by their technologies, both in combat and in commerce, how should 
we order our priorities regarding national security and scientific communi- 
cations? 

We must begin by recognizing the distinction between science and 
technology, between knowledge and know-how. Nature yields her secrets 
to anyone imaginative enough to ask the right questions, regardless of 
nationality. All participants benefit in the testing of new scientific hypothe- 
ses and the exchange of scientific information. Nor can the flow of ideas be 
stopped at national borders. On the other hand, know-how is a precious 
commodity leading to the commercial or military products that determine 
the fortunes of nations in peace and in war. Yet sometimes it is hard to tell 
where scientific knowledge leaves off and engineering know-how begins. 

The potential for unintentional disclosure of national security information 
through the publication of basic research results is virtually nonexistent, 
and the benefits of such an open publications policy far outweigh the risks. 
The treatment of university R&D more applied in nature has been the 
subject of intensive discussions between university and Department of 
Defense representatives in the DOD-University Forum over the past 2 
years. (The forum participants are drawn about equally from the academic 
and defense communities.) To put the matter in perspective, about 80 
percent of R&D on university campuses sponsored by DOD falls in the 
category of basic research. The discussions have therefore focused on the 
other 20 percent, only a very small fraction of which has been of security 
concern. 

The forum discussions have contributed greatly in formulating new policy 
that will provide for completely unrestricted publication (without delay) of 
all unclassified fundamental research carried out in any laboratory (univer- 
sity or industrial). Henceforth, consistent with U.S. statutes, the primary 
way to restrict the publication of contracted fundamental research will be to 
classify it. (The rules for classification are well understood. The DOD cur- 
rently has no classified basic research on university campuses, and this sit- 
uation is expected to continue. The government's power to classify is not 
new; it has not been and will not be invoked on university campuses except 
in the rarest of circumstances involving special reasons of national import, 
and with complete prior agreement of the university involved.) 

The quickest way to disseminate research results is through meetings, 
conferences, and symposiums, often sponsored by scientific and engineer- 
ing societies. Many meetings held in the United States are international, and 
it is important to keep them so. For government sponsored or cosponsored 
technical conferences, admission should likewise not depend on nationality 
but only on security considerations-it is in the best interests of all allied 
countries to share their technologies to lighten the burden of mutual 
defense. I also believe that no unclassified technical conference requiring an 
invitation should exclude individuals from allied nations who can contribute 
to the success of the conference. 

The freedom to publish scientific and educational material is vital for 
progress in science and engineering. Ultimately the relationships among 
academia, government, and industry will depend on the trust and under- 
standing among the people who work together and depend on one anoth- 
er.-RICHARD D. DELAUER, Under Secretary of Defense for Research and 
Engineering, Department of Defense, Washington, D.C. 20301 
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