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value in the development of vectors
with a wide host range.

There are several such vectors cur-
rently in use, including the 20 kb
vector pRK290, and the pKT series;
however, these are restricted to E. coli
and related bacteria (e.g. Salmonella).
Bifunctional vectors, such as those for
E. coli-Bacillus sublilis and E. coli-Sac-
charomyces cerevisiae transfers, have
also been developed. Both the gram
positive bacterium B. subtilis and the
yeast §. cerevisiae are favored as indus-
trially useful microorganisms.

The communication from Kado's
laboratory in this issue of BIO/
TECHNOLOGY (p. 269) describes

GOVERNMENT POLICY

the construction of new, broad host
range gene cloning vectors for the
Enterobacteriacae  (Klebsiella  pneumo-
niae, Serratia marcescens, Erwinia spp.),
Rhizobiaceae and Pseudomonas species.
The vectors were derived from the
IncW plasmid pSa, originally devel-
oped for use in Agrobacterium species.
Kado and coworkers have succeeded
in constructing a set of versatile vec-
tors that can be used for genetic anal-
ysis and gene cloning in a large num-
ber of gram negative bacteria.

Marcel Faber, Ph.D., is the research
editor of BIO/TECHNOLOGY.

REGULATORY TRENDS FOR
BIOTECHNOLOGY PRODUCTS

he legal issues surrounding

tederal agency regulation

of commercial applications

of biotechnology have, un-
til recently, taken a back seat to those
associated with patent and intellectual
property rights. As the scale-up from
laboratory setting to large-scale pro-
duction continues, biotechnology-de-
rived products are starting to reach
the marketplace and questions re-
garding federal regulation become
increasingly important.

What are the regulatory issues?
Which agencies are involved? The
problems and issues involved with
using biotechnology to prepare con-
sumer products arise not so much
because the technology is unique, but
because the applicable law is ambigu-
ous. The primary agencies involved
are the Food and Drug Administra-
tion (FDA), which regulates food in-
gredients, drugs (¢.g., hormones), hu-
man biologics (e.g., vaccines), and
medical devices such as in vitro diag-
nostics, and the United States Depart-
ment of Agriculture (USDA), which
regulates animal biologics. The Envi-
ronmental Protection Agency (EPA)
and the Occupational Safety and
Health Administration (OSHA) also
have significant regulatory authority.

Although biotechnology can pro-
duce totally new products that may
pose unique regulatory questions, the
regulatory issues that are relevant
now surround the use of biotechnolo-
gy as a new method for manufac-
turing products already on the mar-
ket. These questions include: what is
the regulatory status of FDA- and
USDA-cleared products now manu-
factured using biotechnology? What
are OSHA's powers to regulate indus-
trial applications of biotechnology in
the workplace? What are EPA’s pow-
ers to protect the environment?
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These questions were addressed at a
conference entitled “Biotechnology
and the Law: Regulatory Strategies
for Marketing Biotechnology-De-
rived Products” that was held last
March in Washington, D.C.

General Legal Principles

The burdensome nature of an
agency's regulatory powers and the
related notion of ease of entry into
the marketplace are integrally related
to a federal agency's premarketing
clearance powers. Regulation often
requires a large amount of time, ef-
fort, and funds, and usually results in
a significant delay in reaching the
marketplace. On the other hand, ob-
taining premarketing clearances cre-
ates a certain degree of market pro-
tection, almost a “limited monopoly,”
but it is no substitute for patent pro-
rection.

FDA, USDA, and EPA all have
considerable authority to oversee bio-
technology via their premarketing
clearance powers. EPA administers a
comprehensive system of environ-
mental regulation. EPA’s jurisdiction
under the Toxic Substances Control
Act (TSCA) enables EPA to regulate
process and product hazards and
provides for the regulation of all
chemicals, existing and new. OSHA
has authority under the Occupational
Safety and Health act of 1970 to
regulate hazards in the workplace as-
sociated with biotechnological pro-
cesses or products, but it has no pre-
market clearance authority. Its pow-
ers to regulate industrial applications
of biotechnology are rather limited,
at least until a significant risk of harm
can be demonstrated'.

FDA’s or USDA’s premarket clear-
ance authority depends upon the
type of commodity. Determining the
appropriate regulatory class of a

product is the first step towards ascer-
taining the costs involved in market-
ing. Table 1 shows how different
types, or classes, of products are reg-
ulated by FDA and USDA.

The regulatory class of a product is
often quite clear, but intended uses of
a product can alter its status. For
example, foods such as beef and corn
added to stew become “food addi-
tives” that may require FDA premar-
keting clearances. While use of bio-
technology does not ordinarily (and
should not) alter a product’s regula-
tory class, it may affect a product’s
regulatory status. If a product manu-
factured by one method is cleared by
FDA, an “identical” product is not
automatically cleared when a new
method of manufacture is utilized.

For example, an approved drug
made by biotechnology 1s still a drug,
but it does not retain “approved” sta-
tus, t.e. it will require new premarket-
ing approvals. Whether new clear-
ances must be obtained when a non-
conventional method of manufacture
is employed depends on the type, or
class, of product because drugs, bio-
logics, medical devices, and food in-
gredients are regulated differently.

Regulatory Classes of Products

The legal class to which a product is
assigned often depends on four con-
siderations: the claims made for the
product; its mechanism of action; in-
gredients; and safety. The method of
manufacture is usually not relevant.

The first criterion, which is often
the most important, involves the in-
tended use of the product. This is
usually gleaned from advertisements
and information printed on product
labels. Statements avowing either the
safety or efficacy of a product gener-
ally give rise to its classification as a
drug. A good example of this princi-
ple 1s FDA's recent action against the
manufacturers of starch-blockers,
which are alleged to prevent the di-
gestion of starch and to help in
weight reduction. Manufacturers of
these products claimed that they were
foods, which do not require premar-
keting clearances under the FD&C
Act. However, FDA seized the prod-
ucts as unapproved new drugs, which
do require premarketing clearances?.
The court decided that statements
such as “totally natural and safe,” and
“absolutely safe and exceptionally
effective ... no side effects,” which
were used in the promotion and la-
beling of the products, were drug
claims. The court also noted that
foods are consumed for either taste,
aroma, or nutritional value. Since
starch-blockers were not used for any
of these purposes, they were drugs
subject to premarket approval.

The mechanism of action of a
product can also determine its legal
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class. For example, the FD&C Act
specifies that a device cannot achieve
any of its principal intended purposes
through metabolism or chemical ac-
tion within or on the body of man or
animals. Interestingly, the FD&C Act
does not specify how drugs or foods
function, although there is some lan-
guage defining drugs as articles (oth-
er than food) intended to affect the
structure or function of the body of
man or animals®.

The nature of the ingredients used
in a product does not usually deter-
mine the product’s class. For exam-
ple, manufacturers unsuccesstully ar-
gued that the starch-blocking com-
pound was derived from foods;
therefore, it was a food, too. Howev-
er, in some cases it is quite clear that
what is in a product is just as impor-
tant as its intended use.

A recent case involved a product
containing vitamin A and interferon
that FDA seized as an unapproved
new drug. The manufacturer argued
that the product was food*. Although
the court never decided the issue of
the appropriate class of the product,
it seems unlikely that a product con-
taining interferon can be classified as
a food because interferon is typically
used for drug purposes, the curing of
disease. Fluoride is another example
of an ingredient that can make a
product containing it fall within the
definition of a drug.

Finally, it is important to realize
that when determining the legal class
of a product, an overriding concern is
its safety. In the starch-blockers case,
the court was disturbed by the fact
that use of the product could have
allegedly serious side effects. Numer-
ous legal cases stand for the proposi-
tion that courts will side with the
agency charged with protecting the
public health, and impose premarket-
ing clearances by classifying a prod-

| uct as a new drug.

Premarket Clearance Authority of
FDA and USDA

Premarketing clearances are ve-
quired for all “new” food additives,
human or animal drugs and biologics,
and medical devices. Therefore, de-
termining whether a product is “new”
1s critical to determining how quickly
it can be marketed. Not all products
require clearances from FDA before
they can be marketed. No clearances
are needed for animal or human
foods, although such products are
subject to purity and quality stan-
dards.

“Food additives” are regulated by
the FDA on a generic basis. Once a
food additive regulation is promul-
gated, all manufacturers of that addi-
tive may market it without obtaining
individual clearances, provided the
manufacturer’s specific formulations
satisfy the regulations. Marketing
clearances are required for new addi-
tives unless they are generally recog-
nized as safe (GRAS) or prior-sanc-
tioned. New methods of manufacture
can affect the legal status of GRAS
ingredients®. Fructose, which is con-
sidered GRAS, would therefore prob-
ably require premarketing clearances
as a new food additive if it is made by
genetically engineered organisms.

FDA's authority over human medi-
cal devices, which include human in
vitro diagnostics, depends upon the
class of the device. There is a notifica-
tion requirement (510(k), based on
the section of the FD&C Act that
requires the submission), which gives
FDA limited premarketing-type ap-
proval powers®. Class [ and II de-
vices, such as the current diagnostic
tests for infectious mononucleosis,
are regulated generically. Class III
devices, such as screening tests for
gonorrhea, are regulated on a prod-

TABLE 1 Jurisdiction of FDA and USDA over Biotechnology-Derived Products

Veterinary Medicine (Vet. Med.).

Product Agency Office! Statute?
Human
Drugs FDA Office of Drugs FD&C Act
Biologics FDA Office of Biologics PHS Act
Radiolabeled biologics FDA Office of Drugs FD&C Act
In vitro diagnostics FDA Office of Devices FD&C Act
Food and food additives FDA Bureau of Foods FD&C Act
Animal
Drugs FDA Bureau of Ver. Med. FD&C Act
Biologics USDA APHIS VSTA
I'n vitro biologic
diagnostics USDA APHIS VSTA
In witro diagnostics FDA Bureau of Vet. Med. FD&C Act
Foods and food
additives FDA Bureau of Vet. Med. FD&C Act

'Animal and Plant Health Inspection Service (APHIS) is part of the United States
Department of Agriculture (USDA); the Food and Drug Administration (FDA) is
composed, in relevant part, of the National Center for Drugs and Biologics, the
National Center for Devices and Radiological Health, and the Bureaus of Food and

2FD&C Act: Food, Drug, and Cosmetic Act. PHS Act: Public Health Service Act.
VSTA: Virus, Serum, Toxin, and Analogous Products Act of 1913.
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uct by product basis.

Biotechnology probably has its
greatest commercial impact in the
area of human devices because mono-
clonal antibodies are now being used
as diagnostics for many diseases. Ani-
mal and human in wire diagnostics
are, by definition, medical devices
regulated by the FDA, unless they
contain biologics (e.g. antibodies} and
are used for diagnosis of animal dis-
ease. In this case they are regulated
by USDA.

Agency Policies on Biotechnology-
Derived Products

Until recently, no federal agency
had a policy on biotechnology-de-
rived products that might affect the
scheme of regulation discussed
above. Last year a Memorandum of
Understanding (MOU) was executed
between FDA and USDA regarding
responsibilities of each agency for
regulating animal biologic products
as biologicals or drugs®. A Commiittee
was formed to address the status of
products derived from biotechnolo-

The only major decision out of this
committee—and it remains a tenta-
tive decision—appears to be that in-
terferon used in the treatment of
animal diseases is not an animal bio-
logic regulated by USDA, but is an
ammal drug regulated by FDA. This
decision turns on a narrow reading of
the statutory and regulatory defini-
tions for an animal biologic, a discus-
sion which is beyond the scope of this
article. For now, suffice it to say that 1
believe that this position is unwar-
ranted and inconsistent with both
past and present FDA practices”®.

A few vears ago FDA established a
Recombinant DNA  Coordinating
Commirttee composed of representa-
tives of various bureaus and offices,
such as the Offices of General Coun-
sel and Regulatory Affairs. On Janu-
ary 7, 1983, a paper entitled “Regu-
lating Recombinant DNA Products,”
was released by this committee. It
states that products derived from
recombinant DNA will need clear-
ance from FDA even if the products
are identical in structure to previous-
ly cleared or naturally occurring
products. The amount of data re-
quired will depend on factors such as
the proposed use of the product,
whether it is identical to a previously
approved product, how long it is to be
administered to patients, the previous
clinical experience with conventional-
ly produced products, and the appli-
cant’s clinical experience with recom-
binant DN A-derived substances.

The effect of the new policy seems
to be to require full clinical testing of
all TDNA drugs, even if they are
identical to conventionally-produced
versions. The rDNA produced hu-
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man growth hormone is now under-
going full clinical tests to obtain FDA
approval. FDA required a new appli-
cation because the rDNA product dif-
ters by one amino acid from the con-
ventionally-derived version, which is
obtained from cadavers. In the con-
text of the new policy, rDNA derived
human growth hormone that was
identical to the conventional product
would still require the same full clini-
cal testing. The obvious effect of this
policy is to increase the cost of mar-
keting rDNA products.

The major thrust of the new policy
is in the human drug area; it is not
really a new policy in one sense: FDA
requires “new applications” for previ-
ously approved drugs that are now
manufactured by a different method.
However, the extent of FDA’s author-
ity to require new clearances for drug
products manufactured by a new
method remains unclear. A recent
decision of the Supreme Court? indi-
cates that if duplicates of drugs
cleared by the FDA are bioequivalent,
then new clearances may not be re-
quired under the FD&C Act, even if
the copies contain different active in-
gredients. How a new method of
manufacture such as genetic manipu-
lation affects the approved status of a
drug remains unclear under this deci-
sion.

It is also not yet clear how this new
policy will affect other types of prod-
ucts within the jurisdiction of FDA. If
broadly interpreted, this policy could
affect the status of previously cleared
food additives now made by biotech-
nology. For example, amino acids,
which can be used as dietary supple-
ments or food additives, are now
cleared without specification to their
method of manufacture. Amino acids
produced by rDNA methods would
have to undergo safety testing to ob-
tain new FDA clearances.

The National Institute for Occupa-
tional Satety and Health (NIOSH),
which makes recommendations to
OSHA regarding safe exposure levels
to substances, did some investigating
a few years ago of the potential haz-
ards associated with industrial uses of
the rDNA technique. Although
NIOSH’s recommendations in this
area were to be submitted to OSHA
and to provide a basis upon which to
develop a regulatory policy, nothing
ever materialized when the Reagan
Administration took over. No policy
statements seem likely in the near
future, at least until there is adequate
reason to worry about hazards from
biotechnology.

EPA has been relatively silent in
this area over the past few years. The
Office of Research and Development
of EPA has conducted some environ-
mental risk assessments'®and the Of-
fice of Exploratory Research has pub-

lished reports on future environmen-
tal problems in relation to the rDNA
technology. Prior to his departure,
John A. Todhunter, former EPA As-
sistant Administrator for Pesticides
and Toxic Substances, specifically
called on the Toxic Substances Advis-
ory Committee to assess implementa-
tion and recommend action EPA
should take under the TSCA. Quite
possibly, EPA will be intimately in-
volved with the regulation of biotech-
nology, not only under TSCA but
also under numerous other environ-
mental statutes that the Agency ad-
ministers!!.

Strategies for Marketing

In light of the foregoing discussion
of agency policy statements and the
extent of FDA and USDA regulatory
power over various types of products,
it is obvious that the quickest way to
market a product made by biotech-
nology is to prepare one that requires
no premarketing clearances. Where
this is not possible, the easiest way to
get on the market is to manufacture a
product that has been previously
cleared by FDA. The present discus-
sion focuses on biotechnology-de-
rived products in two broad catego-
ries: new products and old products
made by a new method of manufac-
ture. In general, it is easier to market
the latter than the former.

Biotechnology-derived copies of
products that are regulated generical-
ly can be marketed with relative ease:
no premarket clearance requirements
exist. Animal and human drugs that
have been previously marketed and
are now prepared by biotechnology
should, in theory, be nearly as easy to
market. However FDA’s recent state-
ments—that the use of biotechnology
may make a previously marketed
drug a “new” drug that requires new,
full clinical studies for approval—cast
considerable doubt on this proposi-
tion. Abbreviated applications to ex-
pedite FDA approval may therefore
not be possible. Copies of approved
animal and human biologic products
are the most difficult to market. be-
cause every manufacturer must ob-
tain separate approval and abbreviat-
ed application procedures are usually
not available.

Ease of entry into the marketplace
for new, biotechnology-derived prod-
ucts also depends upon the type of
article. Foods and non-biclogic ani-
mal devices, i.e., those devices that do
not contain antibodies as compo-
nents, require no clearances at all and
rank at ':e top of the list. Food addi-
tives are next, primarily because new
food additives usually require less
testing than new class 111 devices or
new drugs.

Biotechnology-derived  biologics,
such as a foot and mouth disease
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vaccine produced via genetic engi-
neering, are probably marketed more
easily than new human or animal
drugs and human biologics falling
under the jurisdiction of the FDA,
because the requirements of USDA
are generally less rigorous than those
of FDA. New animal or human drugs
and human biologics, therefore, fall
at the bottom of the list because ex-
tensive clinical and nonclinical infor-
mation is usually required before
FDA will approve them.

References

1. Korwek, E. L. 1981. OSHA Regula-
tion of Industrial Applications of
Recombinant DNA Technology. U.
Cinn. L. Rev. 50:284.

2. Nutrilab, Inc. v. Schweiker. 1982.
Food Drug Cosm. L. Rep. (CCH)
9 38,188 (N.D. IlL. 1982).

3. FD&C Act, 1976. § 201(g)(1)(C), 21
U.S.C. § 321(g)(1)C).

4. Biotics Research Corp. v. Schweiker.
1982. Food Drug Cosm. L. Rep.
(CCH) 1 38,160 (D. Nev. 1982).

5. Korwek, E. L. 1982. FDA Regulation
of Biotechnology as a New Method of

he People’s Republic of
China (P.R.C.) is increasing
its reliance on biological
pest control  methods
(BPC) to contain insect pest popula-
tions and boost agricultural produc-
tion. The methods include rearing
and releasing parasitic arthropods,
application of fungal and bacterially
derived insecticides, spreading insect
viruses, release of selected frogs and

BIO/TECHNOLOGY MAY 1983

Manufacture. Food Drug Cosm. L. J.
37:289.

6. Korwek, E. L. and Trinker, D. 1981.
Perspectives on the FDA Status of
Drug Products Manufactured by the
Recombinant DNA Technique. Food
Drug Cosm. L. J. 36:517.

7. Fed. Reg. 47:26,458 (June 18, 1982).

8. Korwek, E. L. 1983. USDA's Role In
Regulating Biotechnology: Growing
Daily. Biotechnology and the Law
Conference, Keller and Heckman,
Washington, D.C.

9. United States v. Generix Drug Corp.,
slip op. at 8 (Mar. 22, 1983).

10. 5 Recombinant DNA Technical Bulle-
tin 177 (1982).

11. Korwek, E. L. 1982. FDA, OSHA and
EPA Regulation of the Recombinant
DNA Technology. J. Parenteral Sci.
and Tech. 26:251, 253-55.

Edward L. Korwek, Ph.D., J.D., is
associated with the law offices of
Keller & Heckman, Washington,
D.C. He was chairman of the confer-
ence ‘“Biotechnology and the Law:
Regulatory Strategies for Marketing
Biotechnology-Derived Products.”

BIOLOGICAL PEST CONTROL:
NEW CHINESE EXPORT

ducks to eat harmful pests, and use of
pheromones and hormones to attract
injurious insects.

China’s use of BPC is not new: the
earliest records of this technique date
from 324 B.C.' The current stress on
biological control technologies is due
to both economic pressure and Chi-
na’s growing concern with the envi-
ronment. Chemical insecticides are
used in China, but reliance on foreign
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sources of supply for many of these
substances, combined with China’s
lack of foreign exchange, limit their
availability. A Chinese report on the
use of Trichogramma sp.2, a small par-
asitic wasp, against cotton bollworm,
showed that this technique costs 88.5
percent less than standard insecticide
treatment.

Prof. Li Liying, Director of the
Guangdong Entomological Institute
in Guangzhou, and a leading figure
in BPC research in China, wrote in a
recent report that biological control
“claims precedence over all oth-
ers...”. In 1978 alone, China sub-
jected more than 21 million cultivated
acres to BPC. According to recent
published accounts from the U.S. De-
partment of Agriculture’s China Pro-
gram,* this number is steadily in-
creasing.

China’s BPC technology is based on
its systemn of labor-intensive agricul-
tural methods and localized produc-
tion sites. Little of the work of raising
and distributing beneficial organisms
is mechanized. Even China’s most
prestigious research institutions have
had to fabricate their own equipment
for pest control research. Although
airplanes are used in some areas for
pest control product delivery, and
China maintains Y-11 transport air-
craft for agricultural use,® the small
size of most agricultural fields pre-
cludes widespread use of this meth-
od.

International Organism Exchanges

Many of the organisms currently
raised in China for biological pest
control were imported from the Sovi-
et Union and Eastern European
countries in the 1950s. Since 1972,
China has received biological control
organisms from Western Europe,
South America, Canada, and the U.S.
According to Dr. Huai C. Chiang,

{ Professor of Entomology at the Uni-

versity of Minnesota, “Recent devel-
opments (in China) have been en-
hanced through international ex-
changes.” Official exchanges between
the U.S. and China began in 19794
when China received two species of
insects, two species of fungz, one bac-
terial species, and six virus types via
official channels.! In 1982, China re-
ceived two species of arthropods, six
virus types, and one species of nema-
tode worm from the U.S.5 Interna-
tional cooperation is not limited to
exchange of organisms: China and
Japan recently signed an agreement
for joint research on agricultural anti-
biotics.”

International exchange and coop-
eration in BPC does not benefit only
the Chinese. The developed nations.
especially those in the western hemi-
sphere, will probably gain more from
the relationship with China than the
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