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Common crop plants such as corn and
tobacco increasingly are being pro-

grammed with recombinant DNA tech-
niques to produce high-value-added phar-
maceuticals, a process dubbed ‘biopharm-
ing.’ The plants are harvested and the drug is
then extracted and purified.

The concept is not new, but biopharm-
ing’s great promise lies in the ability of
recombinant DNA techniques to make old
plants do new things, and in the potential
economy of the process. The energy for the
manufacturing process comes from the sun,
and its primary raw materials are water and
carbon dioxide; moreover, doubling the
acreage of a crop requires far less capital
than doubling the capacity of a factory,
making biopharmed drugs potentially less
expensive than ones produced in a conven-
tional way.

There are storm clouds on the horizon,
however. The food industry fears that gene
transfer or ‘volunteer’ biopharmed plants in
the field could contaminate the food supply
with vaccines, drugs, and other products,
triggering costly recalls and presenting
thorny liability issues.

It is understandable that the food indus-
try should wish to protect our varied, effi-
cient, and safe systems of food production
and distribution, but their anxiety is exces-
sive and misplaced. Their fears do not take
into account the realities of contemporary
agriculture.

Gene flow is ubiquitous. All crop plants
have relatives somewhere on the earth, and
some gene flow commonly occurs if the two
populations are grown close together. Thus,
genes could be transferred from a crop that
has been modified to synthesize a pharma-
ceutical, but that is likely to occur only if a
certain gene(s) that has moved confers a
selective advantage on the recipient—an
occurrence that should be uncommon with
biopharming, where most often the added
gene (which directs the synthesis of large
amounts of substances intended for nona-
gricultural purposes) will place the recipient
at a selective disadvantage. In other words,
plants that acquire the ability to produce the

pharmaceutical are unlikely to compete suc-
cessfully and proliferate.

Canola, the general term for the genetical-
ly improved rapeseed developed a half-cen-
tury ago, is a good example of a critical need
to segregate crops. The original rapeseed oil,
used as a lubricant, was harmful when
ingested because of high levels of a chemical
called erucic acid. Conventional plant breed-
ing led to the development of genetic vari-
eties of rapeseed with low concentrations of
erucic acid, and canola oil is now widely con-
sumed. High-erucic acid rapeseed oil still is

used as a lubricant and plasticizer, however,
so the high- and low-erucic acid varieties of
rapeseed plants must be carefully segregated
in the field and thereafter. This is accom-
plished routinely and without difficulty by
farmers and processors.

Some of the demands of the Grocery
Manufacturers of America (Washington,
DC) and other food trade associations have
been reasonable—but not their call for food
plants to be off-limits for biopharming,
“unless the company developing the drug
product clearly demonstrates that it is not
feasible to use nonfood crops”; for “land,
labor and equipment [to be] dedicated
solely to growing” biopharmed crops; and
for “containment of plant-based drugs [to]
be 100% effective.” At the same time that
these conditions would offer minimal
incremental safety, they would severely stig-
matize the technology and push the devel-
opment costs of biopharmed products into
the stratosphere. This would limit develop-
ment only to very high-value-added sub-
stances and inflate the ultimate costs to the
consumer of the biopharmed drugs that
reach the marketplace.

Of course, this represents nothing more
than the efforts of trade association lobby-

ists to further the narrow self-interest of
their constituents, whether or not that self-
interest benefits society at large. But one
might well ask, who has conferred on the
food manufacturers the imperium to decide
where, when and how new plant varieties
should be tested and cultivated? Conversely,
why shouldn’t pharmaceutical companies
decide that their cultivation of crops that
produce potentially inexpensive, life-saving
drugs should take precedence, and that lest
gene transfer from food crops cause conta-
mination, it is the food crops that should be
segregated and stringently regulated?

But alas, regulators are always alert for
new opportunities to increase their regula-
tory responsibilities, budgets, and
empires—“dogs bark, cows moo, and regu-
lators regulate,” quoth  former FDA com-
missioner Frank E. Young—and in March,
the US Department of Agriculture (USDA;
Washington, DC) announced onerous new
rules for biopharmed crops. For the most
part, they followed the demands of the food
industry, which, interestingly, were indistin-
guishable from those of the radical environ-
mental lobby.

Typical of federal agencies’ approach to
the regulation of recombinant DNA plant
varieties in general, USDA’s new rules
impose classical, highly prescriptive ‘design’
standards that do not take into account the
actual risks of a given situation, but mind-
lessly dictate one-size-fits-all requirements.
The new rules:

• Double the buffer zones, from a half-
mile to a mile, that biotechnology compa-
nies must maintain between their specialty
corn and ordinary corn. This requirement
may rule out many opportunities for bio-
pharmed varieties in the midwestern corn
belt, where large plots of land with no corn
growing on them are rare.

• Mandate that land used to grow bio-
pharmed corn must lie fallow for a year, a
requirement whose expense will likely dis-
courage many midwestern farmers from
biopharming. This is a flagrantly anti-envi-
ronmental requirement, and one that con-
flicts with USDA’s own attempts to elimi-
nate fallow as a farming practice, because
the absence of plant cover promotes soil
erosion.

• Require that separate planting, storage,
and harvesting equipment be set aside for
biopharmed crops, another huge and
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