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FOREWORD
 

As the Nation enters a period of increasing fi-

nancial stress, due in part to government actions, in-

cluding those taken by regulatory agencies, members of 

the public are becoming increasingly aware that the 

cost-benefit concept has application to government 

regulations. Regulations have benefits, but they also 

have costs. Through education regarding such matters 

society will hopefully be enabled to adopt a position 

inwhich the benefits are well in excess of the costs.
 

Because of a desire to increase the general level 

of understanding regarding the impacts of government 

regulations on the development of agricultural chemi-

cals, the executive committee of the Council for Agri-

cultural Science and Technology (CAST) authorized the 

distribution of a mail ballot to members of the board 

of directors in November 1978 to determine whether a 

task force should be established to prepare a report 

dealing with the impacts. The board approved, and the 

task force was promptly established. The task force
 
included 3xpertise in agricultural economics, agronomy, 

animal science, dairy science, entomology, meat sci-

ence, n,,dcology, plant pathology, poultry science, 

range management, sociology, soil science, toxicology, 

and weed science. 


This report, the first of two prepared by the
 
task force, deals primarily with regulation of animal 

drugs and nutritional supplements and to a minor ex-

tent with pesticides used in animal production. The 

second report will address the regulaton of chemical
 
ppsti .Aje used in agriculture and forestry. 


The first draft of this report was reviewed by a 

subcommittee of the task force at a special meeting, 


and a revised version was sent to the headquarters of
fice for editing. Editing was done by Dr. T. C. Byerly
 
with assistance from the headquarters office, and the
 
edited version was returned to the task force and the
 
CAST executive committee for review and comment. A
 
revised version %as then returned to the same groups
 
for further comments before the final version was re
produced for publication.
 

On behalf of CAST, I thank members of the task
 
force and all the others who gave of their time and
 
talents to prepare this report as a contribution of
 
the scientific coii:iu;iity to public understanding.
 
Thanks are due also to the employers 3f task forcemeil
bers who made the time of their employees available at
 
no cost to CAST. And fi:ially, thanks are due to mem
bers of CAST. The unrestricted contributions they
 
have made in support of the work of CAST have financed
 
the report.
 

This report is being distributed to the Agricul
ture Committees of Congress, the U.S. Department of
 
Agriculture, the Food and Drug Administrdtion, the me
dia, and institutional r:embers of CbST. individual
 
members may receive a copy on request.
 

The report may be republished or reproduced in
 
its entirety withnut permission. If republished, cred
it to the author d,d CAST would be appreciated.
 

Charles A. Blac
 
Executive Vice President
 
Council for Agricultural
 

Science and Technology
 

PREFACE
 

This is a report of the Council for Agricultural 

Science and Technology (CAST) task force on the Impact 

of Government Regulation on the Development of Agri-

cultural Chemicals. The task force has organizeJ and 

focused its efforts in two areas: (a)the effects of 

regulation on innovation in chemicals for use imani-

mal production and (b)the effects of regulation on 

innovation in development of plant protection chemi-

cals. The task force decided fairly early in its de-

liberations not to include a consideration of regula-

tion and innovation in fertilizers, 


This report has been prepared by the task force
 
subcommittee on Animal Production Chemicals. It has 

been read and approved by the entire membership of the 

task force. 


The task force held meEtings on January 29 and 

30, 1979, in Washington, D.C., and in Atlanta on April 

17 and 18, 1979. The two subcommittees each held ad-

ditional meetings to discuss and revise their find-

ings. The task force held discussions with staff mem-

bers -( the Food and Drug Administration (Bureau of
 
Foods and Bureau of Veterinary Medicine), the Environ
mental Protection Agency, the USDA Food Safety and 

Quality Service, the National Agricultural Chemicals 


Associetion, the American Feed Manufacturers Associa
tion, the Animal Health Institute, the Fertilizer In-.
 
stitute, and the Environmental Defense Fund. Consul
tations were held with individual government, indus
try, and university scientists by individual task
 
force members. The task force has appreciated the in
terest and cooperation of the representatives of gov
ernment, industry, public interest groups, and indi
vidual scientists who have made the report possible.
 
Any errors or misinterpretations of the information
 
incorporated inthis report are, however, the task
 
force's own responsibility.
 

The Subcommittee on Chemicals Used in Animal Pro
duction included Charles A. Lassiter (Chairman), Ger
ald A. Carlson, Edward C. Naber, Albert M. Pearson,
 
Duane E. Ullrey, and Robert J. Peir. The Subcommittee
 
on Chemical Pesticides for Crop and Forest Uses in
cluded Eldon I. Zehr (Chairman), Samuel R. Aldrich,
 
Thomas Allen, Arnold P. Appleby, Gerald A. Carlson,
 
Don A. Dillman, David Graham, Ronald J. Kuhr, John D.
 
Radewald, find Robert J. Weir.
 

Vernon W. Ruttan
 
Task Force Chairman
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SUMMARY
 
Extensive progress has been made over the last 


several decades to satisfy the national concern for 

the health and safety of consumers of animal products.

This progress, however, has not been made without costs 

in terms of reduced productivity of scientific and 

technical effort devoted to research on, and develop-

ment of, chemicals for animal production. The decline 

in research and development productivity has certain 

unfavorable implications for the future in terms of 

animal production and cost of animal products to con-

sumers. The principal concerns discussed in this re
port regarding the system of regulation, the direction 

inwhich it is moving, and its consequence-, may be 

summarized in the following four point5. Some of 

these concerns are shared also by certain members of 

the Food and Drug Administration. 


a 	The share of sales devoted to research and devel-

opment in the animal drug industry appears to 

have declined since the mid-1970s. The percent-

age of research and development expenditures de-

voted to innovation has declined. The costs of
 
developing and testing new animal drugs have risen
 
sharply. The productivity of rezearch and de- 

velopment effort in the animal drug industry has 

declined. If taken individually, these trends 

might not appear to be a source of undue concern, 

Taken together, they imply a less healthy envi-

r- -'t for technical advance in the animal drug 

industry currently than in the past. 


* 	The data requirements for clearing new chemicals 

are now extensive and are expensive to fulfill, 

and the process of obtaining clearance is at 

times unduly prolonged. A clear implication of 


two case studies presented in this report is that
 
only a part of the delay in obtaining clearance
 
isdue to scientific or technical considerations.
 
Major causes of delay include the failure of the
 
Food and Drug Administration to publish the pro
cedures required for clearing new drugs; complnx,
 
imprecise protocols for new animal drug applica
tions; step-by-step consideration of the informa
tion submitted; and requests fo, upplemental in
formation.
 

e 	The Food and Drug Administration's proposed "sen
sitivity of method" document does not adequately

discriminate between compounds that merit exten
sive testing and those that do not. The result
 
may be misallocated scientific resources and de

terred development of useful chemicals of limited
market potential. The document also proposes the
 
use of models which would confound the irterpre
tation of research findings and in some instances
 
would lead to incorrect conclusions.
 

* 	The regulatory procedures employed by the Food
 
and Drug Administration discourage the develop
ment of both major drugs for minor species and
 
minor drugs for major species of animals. The
 
logical consequence is a direction of research
 
and development in animal health, nutrition, and
 
production toward the major species, and possibly

also the concentration of effort on a limited
 
range of products. The ultimate effect could be
 
a failure to utilize effectively the available
 
chemical and genetic potential that will be need
ed as new sources of productivity in the future.
 

OVERVIEW
 
Chemicals are important factors in the production
 

of meat, milk, and eggs. Their use assures more abun- The number of new animal drugs approved from 1965
 
dant supplies at lower pricos to consumers. Food pro- through 1967 was 10; only 5 were approved from 1975
 
ducts of animal origin provide about 65 percent of the through 1977. The cost per new drug, in deflated dol
protein we consume, in forms we prefer. lars, increased from $13.8 million in 1965-1967 to
 

$36.4 million in 1975-1977.
 
Through regulatory action, the Food and Drug Ad

ministration (FDA) and other federal, state. and local Uses of new animal drugs (NADs) and other feed
 
agencies assure the safety and wholesomeness of these additives for the production of animals and animal
 
foods. Chemicals must be approved for use, and food food products that move in interstate commerce are
 
products from livestock and poultry are monitored for subject to approval by FDA under the provisions of the
 
residues of drugs and pesticides d- a safety precau- Federal Food, Drug, and Cosmetics Act (FFDCA). States
 
tion. Residues hazardous tc humcn heclth are found and local agencies may regulate uses for animals and
 
only infrequently. Regulatory action. tre taken to animal products within their respective jurisdictions.
 
eliminate violative products and their causes. Such
 
actions include the withdrawal of approved drugs found
 unsfe ndr cndtios 	 for drugs and other
f ue.Requirements 	 approving new

unsafe under conditions of use. 	 feed additives are complex and imprecise. Insome in-


Safe and effective new chemicals are needed to stances, several years elapse between the time of ap
increase animal productivity. New products result plication and FDA action approving the proposed use.
 
from innovative research and development (R&D) carried The process of approving new animal drugs could be ac
on in the laboratories of industry sponsors, and in celerated and made mora efficient if the information
 
those of public and private research agencies. Pub- to be required were clearly specified in writing at
 
licly supported R&D in agriculture is estimated to the beginning of the process and ifsome allowance
 
yield an annual return to the public of more than 35%. were made for the changes in requirements that are in-

The return to industry and, hence, the stimulus to de- troduced after the manufacturer has committed resour
velop new products, is determined by market returns ces to obtaining the information specified initially.

and costs of product development and marketing. The Changes in requirements may result, not only from new
 
animal drug industry spent funds equal to 10 to 13.6 developments in regulations, but also from differences
 
percent of annual sales for R&D during the 1965-1978 in interpretations and personal views as new FDA per
period. sonnel become involved in the approval process. Other
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factors contributing to delay and increasing costs in-

clude requirements for establishing safety and effi
cacy, and for developing and validating methods for 

quantitative assay of residues and metabolites. 


FDA receives New Animal Drug Applications (NADAs), 

oetitions for affirmation of GRAS (generally regarded 

as safe) status of substances which will become food 

components, and feed additive petitions. All require 

information as to the chemical nature of the substance;
 
the safety of the intended use for the health of hu-

mans and other animals; the efficacy of the substance 

for the intended use; and the availability of sensi-

tive, quantitative methods for dete'Tining residues in 

food. NADAs and food additive petitioiis require en-

vironmental impact analyses under the National Envi-

ronmental Policy Act, administered by the Environmen-

tal Protection Agency. 


FDA regulations provide that if the FDA Commis-

sioner finds no grounds for denying approval within 

180 days after a NADA has been filed, or 90 days after 

an application has oeen made for approval of feed con-

taining new animal drugs, the applicant shall be noti-

fied that the application isapprovable. Ninety days 

after filing, food additive peitions must be ap
proved, denied, or extended for not more than 180days. 


Despite these provis .ns, approval has sometimes 

required much longer. Inone instance described in 

detail, more than 28 months elapsed between applica-

tion and approval of NADAs for the feed use of one 

antibiotic drug. A supplemental NADA providing for 

extended use of the antibiotic to market weight of the 

recipient animal required 38 months for approval. 


Costs associated with approval 
for use of the nu

trient selenium as a feed additive have exceeed 1 

million dollars. A case study of the selenium issue 

shows that requests to FDA for GRAS status for this 

nutrient, essential for all animals, was requested in 

1970; the first feed additive regulation h'icame effec-

tive in1974. Selenium addition to cattle and sheep 

feeds was not approved until 1979. Losses due to 

selenium deficiency incattle and sheep were estimated 

to exceed $500 million in1975. There isstill no ap-

proval for use of selenium indiets of hens producing 


eggs for human consumption.
 

The potential market for minor drdgs for major
 
species and of all drugs for minor species iscurrent
ly insufficient to justify the cost of obtaining in
formation required for their approval. Nonproprietary
 
chemicals similarly have too limited a profit poten
tial to justify the costs of obtaining approval for
 
their use.
 

FDA is ccgnizant of, and responsive to, needs and
 
opportunities for reduction incost of approval which
 
do not reduce assurance of safety to human health.
 
Changes inregulations by FDA to make application pro
tocol, more concise and exact might reduce the time
 
and o,,t imposed on applicants without diminishing as
surance to consumers of the safety of animal food pro
ducts.
 

Publicly funded R&D might provide the data neces
sary for NADAs for minor drugs, drugs for minor spe
cies, and nonproprietary chemicals. Interms of in
creased supply and variety of foods of animal origin
 
at less cost, the return to the public would likely be
 
high.
 

A BVM "Medicated Feed TaSK Force" has recommended
 
that animal drug regulation concentrate on preventing
 
introduction into the human food supply of drug resi
dues harmful to human healtn. The task force recom
mended that drugs be classifie into risk categorir.,.
 
Drugs posing very small risk might require no regula
tion. Drugs posing potential residue risk to human
 
health (e.g., carcinogens) would require regulation.
 
Adoption by FDA of the Medicated Feed Task Force pro
posals could reduce costs associated with NADAs.
 

Also under consideration by FDA is a "Sensitivity
 
of Method" document. The proposals in this document
 
do not adequately discriminate between compounds that
 
merit extensive testing and those that do not. The
 
result may be misallocated scientific resources end
 
deterred development of useful chemicals of limited
 
market potential. The document also p;oposes the use
 
of models which would confound the interpretation of
 
research findings and in some instances would lead to
 
incorrect conclusions.
 



INTRODUCTION
 

Prior to the mid-1920s, technical progress in 

American agriculture was directed primarily to the 


inoutput per worker through
achievement of increases 

advances in mechanical technology. During the last 

half century, 
 advances inmecharical technology have
 
been complemented by new biological and chemical tech., 

nologies directed Lo increasing output per unit of 

land, water, and animal resources. Agricultural re-

search and development associated with the technolo-

gies has a very high annual return in relation to its 


Food products 


cost (Evenson et al., 1979). 

Use of chemicals in animal production plays an 
important role in a livestock industry that provides 
eggs, milk, and meat to the human diet. 

of animal origin provide about 65 percent of the pro-

tein we consume, in forms we prefer. Drugs are util-

izee by the producer of animal prod-cts to prevent and 

control various diseases of livestock and poultry, 

thus erihancing the general well-being of the animal 

and improving the efficiency of feed conversion. Pest
icides ave used to control external parasites. The 

native supplies of essential nutrients in tha plant 

products used for animal feed are supplemented by ad-

ditional sources used as feed additives to provide ad-

equate nutrition. As a result of the beneficial 

effects of these chemicals, the animal producer is 

able to reduce significantly the cost of production, 

thus contributing to the economic welfare of the pro-

ducer and providing the consumer with lower cost ani-

mal products. 


Since the early 1960s, the implications of the 

new biological and chemical technologies for the health 

and safety of agricultural producers and consumers and 

for the quality of the environment have been of height-

ened concern. The result has been the emergence of 

new laws and regulations to achieve more effective so-


UNIQUENESS OF ANIMALS 


Itis a common misconception that all drugs and 

environmental contaminants fed 
 to food animals are 

passed in toto to humans. The fact is that animals 


only a part, and in some instances
generally pass on 

almost none, of these substances in the food products 

that they generate; this provides a unique protective 

mechanism, a matter that has received little recogni-

tion. The problems from contamination have usually 

been recognized in animals before they became apparent 

in the human population and have provi !e a safeguard 

that is not available in plant products that are con-

sumed directly by humans. An example of this was seen 

in the recent accidental mixing of polybrominated bi-

phenyls (PBBs) into the rations of farm animals in 

Michigan, where the problem first became apparent it 

the animal population (Selikoff et al., 1978). Al-

though deaths were reported in dairy cattle, there was 

no clear evidence of health problems in the human pop-

ulation (Selikoff et al., 1978). PBG studies by Fries 

et al. (1978), Durst et al. (1978), and Willett and 

Durst (1978) have indicated the effectiveness of cat-

tle iiifiltering PBBs out of the food supply, 
whether
 
it be milk or meat.
 

Similarly, aflatoxins were first observed in 

poultry being fed naturally contaminated feeds (Sar-

gent et al., 1961; Delongh et al., 1962), and later in 


cial control over the development and use of biologi
cal and chemical technologi -. Regulations to assure
 
the safety of animal products have evolved piecemeal
 
and involve effort by several governmental agencies.
 

Both the drive for technical innovation leading
 
to improvement in the productive capacity of plants
 
and animals and the drive for institutional innovation 
resulting in constraints on the development and use of 
the new technologies have been generated by powerful 
economic and social forces. Increasing scarcity of 
land and water resources, reflected in rising agricul

tural land values and rising costs of land improve
ment, is continuing to create a strong need for yield
increasing technologies in agriculture--for higher
 
output per acre. The rising value that society is
 
placing on health and the rising demand for environ
mental quality have led to a demand for effective so
cial controls over the development and use of newtech
nology.
 

This report attempts to assess the impact of the
 
new regulatory regimes that have emerged in recent
 
years on innovation in chemical technologies useful in
 
animal production. This is only a small part of the
 
broader issues referred to in the preceding paragraph.
 
The report is dedicated, however, to the proposition
 
that it is in the interest of society to develop a set
 
of institutions to manage the new scientific and tech
nical potential opened up by advances in the applica
tion of biological and chemical technology on agri
cultural production in a manner that permits us to
 
satisfy both the need for advances in agricultural
 
productivity and our concerns for the health and safe
ty of agricultural producers and consumers. It is in
 
the further interest of society that both of these ob
jectives be accomplished in a manner consistent with a
 
good quality environment.
 

IN SAFETY OF FOOD SUPPLY
 

other species (ATIcroft and Roberts, 1968; Keyl and
 
Booth, 1971; Armbrecht et al., 1971). Polan et al.
 
(1971) have shown that only 0.17 to 0.30 percent of
 
the aflatoxin intake could b recovered from the milk
 
of dairy cows. Furtado (19'9) has recently demon
strated that retention of aflatoxins in the tissues of
 
the pig amounted to only 0.015 and 0.005 percent of
 
the ingested amounts of aflatoxins B1 and B2 , respec-


Thus, animals provide a unique and effective
tively. 

filteras well as a warning of contamination, that has
 
helped humans by either filtering out part of the con
taminants or by causing signs of toxicity in the ex
posed animal population that have aided in recognition
 
of the problem. This protective mechanism was not
 
present in an incident in Indii in which 106 humans
 
died from eating corn containing aflatoxin that had
 
been produced by the mold, Aspciqillu f'la;a (Krish-

The Food and Drug Admininamachari et al., 1975). 
stration has established "action levels" for aflatox
ins and PBBs 2n feed and food to assure safety (Food 
and Drug Administration, 1978).l 

Action levels represent the limit at or above which
 
FDA will take legal action against a product to re
move it from the market.
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COMPLEXITY OF THE REGULATORY SYSTEM
 

The evolution of feed safety requirements through standards for residues, once they have been adopted.
 
a series of Congressional legislative actions has re- BV1 has administrative responsibility for approving
 
sulted ininvolvement of several independent govern- new drugs and other feed additives, with regard to
 
ment agencies and the development of several indepen- both efficacy and animal safety. BF is charged with
 
dent sets of regulations governing different aspects scientific review of the data on human food safety
 
of approval for the use of chemical technologies and and, thus, has responsibility for approving drugs and
 
enforcement uf safety requirements for animal products. other feed additives leaving residues that enter the
 
Consequently, the process of gaining approval for new human food supply. EPA has the responsibility for ap
chemical technoloqies isoften confusing. proving pesticides utilized primarily for controlling
 

external parasites that could result in residues in
 
Animal products are supervised by four different animal products. Separate approvals for a new chemi

federal agencies, namely, the Food Safety and Quality cal technology thus may be required fron more than one
 
to animal products


Service (FSQS) of the U.S. Department of Agriculture, agency, and regulations related 

ateltbeenfr ed t anotheroaecys
inthe Food and Drug Admini- must
the Bureau of Foods (BF) 


stration (FDA), the Bureau of Veterinary Medicine (BVM) must ultimately be enforced by still another agency,
 
FSQS.
also inFDA, and the Environmental Protection Agency 


(EPA) as well as state agencies (under the Public
 
Health Services Act). Feeds entering interstate com- The agencies themselves have recognized that the
 
merce are regulated by FDA. States also regulate separation of responsibilities has resulted inprob
feeds under state laws. The primary responsibility of lems of approving new products for use with food-pro-

FSQS issurveillance and enforcement of regulations to ducing animals. Thus, the Interagency Liaison Group,
 
assure that the meat and poultry inspection programs which iscomposed of the directors of the several agen
meet standards for food safety and quality. Althcugh cies, has been formed to coordinate and clarify the
 
FSQS has little input into developing standards for roles of the respective agencies inorder to eliminate
 
safety, it has primary responsibility for enforcing unnecessary duplication inrequirements and functions.
 

PRODUCTIVITY OF ANIMAL DRUG INNOVATION
 

The regulatory system has been amazingly effec- spectively. Though undeflated RgD expcnditures have
 
tive inassuring a safe and nutritious supply of ani- risen for the industry, the deflated figures inColumn
 
mal products for human diets. Nonetheless, the cum- 4 show no increases in these investments after 1974.
 
bersome nature of the system has certain unfavorable There appears to have been a period of R&D expansion
 
impacts on development of new chemical technologies, until 1971 and then a relatively constant investment
 

thereafter. The ratio of R&D expenditures to
the consequence of which isnot inmediately apparent level 

sales (Column 5)appears to have risen, peaked in1971,
to members of the public, 

and declined slightly inrecent years.
 

Research and Development (R&D) expenditures by
 
terms until Companies were asked to give the proportion of
the animal drug industry expanded in real 


1974. This long-term expansion resulted inapproval their R&D expei ditures devoted to innovative activi
of many valuable compounds. However, the numbers of ties. Though this information issketchy, it does
 

inthe early 1970s and stability inrenew compounds approved have declined inrecent years. show a declii, 

This section examines research productivity of the cent years (Cilumn 6).
 
animal drug industry for the past 15 years and dis
cusses aiciitive explanations for the recent de- The last two columns give a measure of the output
 
crease inanimal drug innovation, of the research and development efforts. Column 7 is
 

the number of new drug entities approved for use in
 
Since 1965 the Animal Health Institute (AHI) has each year, and Column 8 is the total number of animal
 

species for which the new compounds were registered
compiled information from member companies on their 

sales, research and development expenditures, and num- Although there isconsiderable year-to-year variabili
ber of new compounds approved. This information is ty innew compounds registered, moving averages show a
 
shown inTable 1 for the period 1965 to 1978. An ac- reduction innew compounds registered inrecent years.
 
counting firm isutilized to maintain the confidenti- Selecting begtnning, mid, and ending three-year peri
ality of the information. ods, for example, one finds that the average annual
 

number of new compounds was 2.3, 3.3, and 1.0, respec-

The sales figures for the AHI members are shown tively.
 

inColumn 1. There appears to be a steady increase in
 
The annual growth rate has A more complete measure of productivity, used in
undeflated industry sales. 


been about 9.4 percent (Column 2) including price in- several evaluations of the pharmaceutical industry
 
creases. Only inrecent years has AHI compiled unit (Baily, 1972; Grabowski, Vernon, and Thomas, 1978), is
 

prices for representative animal health products. Fig- R&D expenditures per new proouct. For the 1965-1967,
 
stable 1970-1972, and 1975-1977 periods these expenditures
ures for 1975 and 1976 (not shown) indicate 


were $13.8, $16.9, and $36.4 million, respectively.
prices relative to consumer prices and oter agricul-

appears to be a decrease inproductivity
tural production costs (Animal Health Institute, 1978, Again, there 


inthe most recent period.
p.22). 


Research and development expenditures innominal There are several possible explanations for the
 
inColumns 3 and 4, re- apparent decline inresearch productivity inthe aniand deflated terms ar shown 




AHI member 
sales 

Year ($ million) 

(1) 

1964 
1965 267.5 
1966 300.6 
1967 322.4 
1968 310.5 
1969 336.0 
1970 387.9 
1971 415.4 
1972 459.2 
1973 517.9 
1974 564.8 
1975 583.8 
1976 689.9 
1977 741.9 

19 78 e 912.0 
Mean 
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Animal Drug Research and Developmenta
Table 1. 


Sales 

annual AHI 

growth R & D 


(percent) ($ million) 


(2) (3) 


26.7 

12.3 31.5 

7.2 38.6 


-3.7 41.1 

8.2 44.3 

15.4 50.7 

7.1 55.9 


10.5 55.6 

12.8 62.8 

9.0 73.4 

3.4 77.2 

18.2 84.3 

7.5 90.9 


22.9 

9.4
 

AHI Percent of 

R & D 
deflatedb Total R & D 

R & D 
innovative 

New drugs 
approved 

New use 
registrationsd 

($ million) total sales (percent) (number) (number) 

(4) (5) (6) (7) (8) 

1 

35.0 10.0 2 2 

40.6 10.5 4 4+Mi 

48.9 11.9 3 3 

49.7 13.2 6 6 

50.9 13.2 4 7 

55.2 13.1 86 5 5 

58.2 13.6 83 3 4 

55.6 12.1 81 2 2 

59.3 12.1 81 5 5 

63.1 13.0 78 0 0 

60.7 13.2 4 4 

63.1 12.2 1 1 

58.2 12.3 80 0 0 
2 

a From annual surveys by Ernst and Ernst for the Animal Health Institute (AlI).
 

b Column 3 divided by the GNP deflator (1972 = 100).
 

c Four separate-use compounds plus one compound with multiple uses.
 

d New entity registrations by species of animal.
 

e Preliminary data.
 

mal drug industry. The depletion argument is that 


over time there is a reduction of the possible stock 

that each additional new
of effective compounds so 


drug becomes more and mere costly to discover and de-


Baily (1972) found this effect to be important
velop. 

in the human drug industry. Grabowski, Vernon, and 


Thomas (1978) developed the method of using drug dis-


coveries in other countries to test the level of de-


pletion. The Animal Health Institute's observation 


that seven compounds available inother countries can-


used in the United States indicates that the
not be 

depletion effect may not explain the reduction inani-


More ad-
mal drug registrations in the United States. 

equate data suitable for statistical analysis 
are 


needed to test the depletion hypothesis against other 


explanations. 


The regulatory stringeney argument is that test-


ing requirements for safety and efficacy approval by 


the Food and Drug Administration are suppressing inno-


vative activity. 
 The effects of regulatory stringency 


may take the form of delays in approval, increase in 

tests, shifting of expenditures from
expenditures for 


_
innovative to noninnovative activities, or combina-


tion of these. Also, threat of, or dctual removal of,
 

compounds from the market may induce reductions in in-

novative R&D expenditures. 


There is little information on regulatory timing 

and expenditures for tests. Column 6 in Table 1 shows 

only that the share of R&D expenditures for innova-

tive activities has declined. This may be an inaccu-

rate measure because definitions of "innovative" ac-

tivities are not fully consistent among firms and may 

tend to exaggerate the impact of regulations. How-

ever, it is well known that there is about a 4- to 5-


year delay from adjustments in R&D to the time of sub-


mission of new compounds for FDA approval. The re

ductions in approvals do coincide with innovative re

ductions 4 to 5 years earlier (1970-73 R&D shifts and
 

1974-77 reductions).
 

Increasing testing costs can arise from both in

creased regulatory stringency and general price in

creases in performing tests. Table 2 shows the changes
 

in costs to perform various safety tests necessary for
 

both pesticide and animal drug registration. Note
 

that the most precipitous increase in testing costs
 

came not during the period of rapid inflation of 1974

1975 but rather in the 1976-1978 period. Pathologists
 

and toxicologists are required to carry out the test
for these
ng oF pesticides and drugs, and training 


professions requires considerable time. The 43 per
cent increase in average salary of pathologists and
 

the 23 percent increase in average salary of toxicolo

gists between 1977 and 1979 suggests that the increased
 

testing required has increased the demand for such
 
the salaries they receive. Explanaspecialists and 


tions of the type of regulatory actions that may in

duce changes inR&D investments are discussed in other
 
sections of the report.
 

A final possible reason for decreasing animal
 
drug innovation is that the demand for new animal drugs
 
may have decreased. A decrease indemand for new ani
mal drugs might reflect decreased demand for animal
 
products, improvement inanimal health, ur a shift to
 
nondrug approaches to animal health care. The recent
 
rapid rise in the total sales value of animal health
 
drugs (Table 1, Column 1) in the absence of drug price
 
increases, mentioned earlier, appears to indicate a
 
rapidly expanding market for existing drugs. There
fore, the expanding demand for drugs should be encour
aging more R&D activity.
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Table 2. Cost Trends per Toxicological Study and
 
Testing Industry Wage Ratesa
 

Costs in thousands of dollars
 

Annual Annual
 

Subchronic 
 Chronic Chronic pathologist toxicologist
 

Year rat test mouse test rat test salary salary
 

1973 10 30 50
 

1974 11 35 65
 

1975 12 45 
 72 

1976 14 55 80 

1977 20 60 120 28 22 

1978 b0 150 230 
1979 70 220 295 40 27
 

a Based on a survey of four private toxicological companies by Litton 

The salaries in the last two columns are for beginning,
 

board-ccrtified veterinary pathologists and for beginning professional
 

toxicologists with a Ph.D. degree.
 

Bionetics. 


CLEARANCE OF NEW ANIMAL DRUG APPLICATIONS
 

The clearance procedures for new animal drugs are (SCI). The responsibilities of each of these groups
 

very complex and are poorly understood. Some proce- are explained in the document.
 

dures suggested by FDA are not explicit. This section
 

outlines our understanding of the overall procedure By statute, FDA is required to respond to the ap

involved and presents a case history or one antibiotic plicant within 180 days of submission of the NADA, in

that was submitted for clearance in 1972 and did not forming the applicant that the application is approved
 

In addition, the or the reasons it is not approved. FDA frequently
receive final clearance until 1978. 

regulation of essential nutrient add;tions to animal does not respond within the 180-day period; in fact,
 

feeds is addressed since in many cases these also must the usual response period is reported to be from about
 

receive FDA clearance for their use. 
 7 months to more than 12 months. A new 180-day re
sponse period (plus any delay in responding) goes into
 

Figure 1 presents a flow chart which illustrates effect each time FDA requests additional information.
 

our understanding of the critical steps required in Thus, the time required for action can be extended 6
 

developing a new animal drug application (NADA), in- months or more at a time over an extended period.
 

cluding the involvement of FDA. The flow chart shows
 

the various tests required to gain approval, with time Figure 2 shows a drug company's schedule for a
 

allowed for review and approval by FDA. NADA submission for clearance of a cattle feed premix,
 
with times required to obtain the necessary data for
 

The actual NADA is made in triplicate on Form FD each step in the clearance process. The study began
 

356V (4/78), Attachment 1, and is submitted by the January 15, 1975, with the final submission for NADA
 

manufacturer to BVM as explained in the instructions clearance being submitted in the second quarter of
 

on the form. Briefly, the application requires: (1) 1977. More than 2 years would be required to carry
 

identification; (2) a table of contents and summary; out all of the necessary tests. This example allows
 
only a minimum of time to make all required tests and
(3) labeling information in detail; (4) components and 


data for submission. After the NADA
composition information; (5) information on manufac- to prepare the 

FDA has respond and,
turing methods, facilities, and controls; (6) samples has been submitted, 180 days to 


of the new animal drug; (7) information on analytical as already indicated, may take longer. If additional
 

methods for residues; (8) evidence establishing its testing or information is required, FDA has an addi

safety and effectiveness; (9) information on compli- tional 180 days to respond. The requests for addi

ance of new animal drugs subject to section 512 (n) of tional testing or information make NADA applications a
 

the act; (10) an environmental impact analysis; and 'moving target" since regulations and requirements for
 
clearance may change after the original submission;
(11) confidentiality of data in a new animal drug ap-


plication. this is disconcerting to the applicant, and it dis

courages NADA submissions fron the standpoint oF hoth
 

A copy of the Internal Bureau of Foods Processing cost and uncertainty.
 

of Animal Drug Petitions, Attachment 2, explains the
 

petition flow process within BF and how coordination An actual case history with dates of submission
 

is achieved with BVM. It points out how te applica-
 of, and responses to, a NADA for an antibiotic to be
 

tion is logged in and how its movement is followed, administered in the feed is outlined in Figure 3. Four
 

along with 
 a record of the number of days lapsed at NADAs covering two dosage forms and two indications of
 

each work station. The document also points out that, use were submitteo by the manufacture; between June 16,
 

1972, and July 31, 1972. BVM transmitted preliminary
before BF can recommend approval of a new animal drug 


to BVM, concurrence is required from the Divition of oral comments on all four NADAs to the manufacturer on
 

Chemistry and Physics (DCH), the Division of Toxicolo- November 30, 1972. Formal review by BVM was completed,
 

Sciences the manufacturer, on
gy (DT), and the Associate Director for and written comments were sent to 
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Figure 2. A drug manufacturer's plan of action with estimated times 


parts of the 

sale of the dosage form (premix) of an anthelmintic drug for cattle. The premix is intended
 

for sale to feed manufacturers.
 

00 



A Chronology of the Submission and Review of New Animal Drug Applications for an
 
Figure 3. 


Antibiotic Proposed for Use in Antal Feedc at Two Levels of Dosage and With Two
 

Indications of Use
 

1. 	Four NADAs rovering two dosagp forms 

and two indications of use were ini-

tinlly submitted by the manufacturer 
6/16/72 


..................	 6/19/72.. 

7/28/72 
7/31/72 


2. 	Preliminary oral comments were received 


by the manufacturer from BVM coicerning 


all NADAs submitted 11/30/72 


Formal review by BVIt was comple :ed, and
3. 

final additional comments from |Iiwere 


received by letter by the manufacturer 2/06/73 


4. 	Manufacturer submitted a reply to FDA 


answering questions raised as the result 


of the 2/6/73 review 
 3/01/73 


5. 	BVII advised the manufacturer that a 
range of doses for one of the claims 


would not be acceptable 	 4/10/73 


6. 	Manufacturer withdrew claim for the 


range of doses and submitted a request 


for ouc dose level 4/12/73 


7. 	Review of original submissiona and all 
amendments submitted through 4/12/73 


was 	completed, and additional comments 

were 	ceceived from BVII by the manufac-

turer 
 6/11/73 


8. 	BVM requested that the four NADAs be 

7/22/74
consolidated into two NADAs 


9. 	BVH advised that the two NADAs were 

approvable and requested final printed 


9/19/74
labeling 

10. 	 Final printed labeling was submitted 


by the manufacturer 9/27/74 


11. 	 Federal Register notice approving 

NADAs was published 12/17/74 


12. 	 Supplemental NADA providing for une 


of product to market weight was sub-


mitted to BVI by the manufacturer 7/14/75 


13. 	 Reply received by the manufacturer 

from BVM advising that until additional 


safety data were received and reviewed 


no 'comments would be forthcoming and the 

7/31/75
application was considered withdrawn 


14. 	 Manufacturer resubmitted supplemental 

application to BV requesting extension 


of claims to market weight 1/28/76 


February 6, 1973. The response time varied from 190 

days for the last NADA submitted to 235 days for the 


earliest one. 


On 	March 1, 1973, the manufacturer replied to 

aised by the tr rvied te 


aquestions raised by BM. BVM promptly advised the 

manufacturer on April 10, 1973, that the range of dos-


questions 13 panuf 


ages prescribed in one of the claims was not accept

able. On April 12, 1973, the manufacturer withdrew
 

the claim on a range of dosages and submitted a re-


quest for a single dose level. 


BVM reviewed the original submissions and all 


amendments previously submitted by the manufacturer 


and, on June 11, 197' sent additional comments to the 


manufacturer. On July 22, 1974--over a year latcr--


BVM 	requested that the four NADAs be consolidated into 


two NADAs. The manufacturer complied with the request 

BVM advised the manufacturer
On September 19, 1974, 


that the two NADAs were approvable and requested final 


printed labeling, which was submitted on September,27 


1974. 
 Then 	on December 17, 1974, a notice of approvai 


of the two NADAs was publishedin the Federal Register. 

15. 	 Manufacturer received letter from FDA
 

notifying that BF had completed review
 

of safety data and that there was 
no
 
objection to extension of the claim 
to market weight 7/27/76 

16 	 Label revisions, Environmenta1.1Impact. 
Analysis Report, and Freedom of Infor

mation Summary consistent with guide

lines effective July 31, 1976, were
 

requested by BVM 
 10/27/76
 

17. 	 Manufacturer hand-delivered revised 

Freedom of Information Summary, En

vironmental Impact Analysis Report, 

and final printed labeling and pack

aging information to BVII 11/24/76 

18. 	 BVM advised the manufacturer that BF
 

scientists had decided to modify data
 

requirements for this class of drugs
 

to establish adequately the conditions
 

of safe use 
 1/31/77
 

19. 	 Manufacturer forwarded a request to
 

BIM for approval of supplementary
 
applications with a commitment on the 
part of the manufacturer to complete
 
the modified requirements 2/09/77
 

20. 	BVM advised the manufacturer that data
 

requirements considered ,necessary to
 

affirm safe use must be met prior to
 

approval, since the supplemental ap

plications constituted a risk of in

creased human exposure 2/18/77
 

21. 	 Manufacturer submitted required addi

tional safety data, revised Freedom of
 

Information Summary, and amended Environ

mental Impact Analysis Report 1/24178
 

22. 	 FDA requested more detail in Freedom of
 

Information Summary 
 3/01/78
 

23. 	 Manufactuaar submitted revised Freedom
 

of Information Summary 
 3/28/78
 

24. 	 Manufacturer met with FDA officials to
 

review questions regarding additional
 
safety data submitted 3/30/78
 

25. 	 Review was completed; request for final
 

labeling was received by the manufacturer 8/02/78
 
8/14/78
26. 	Manufacturer submitted final labeling 


27. 	 Federal Register notice of supplemental
 

clearance was published by FDA 9/19/78
 

BVM then asked for verification of the usefulness
 
of the product in feeding animals to market weight.
 

Verification was supplied by the manufacturer on July
 

On July 31, 1975, BVM advised the manufac14, 	1975. 

turer that additional safety data were needed 	and that
 
until they were received and reviewed, the application
 
would be considered withdrawn.
 

The manufacturer obtained supporting data for the
 
safety of the antibiotic and resubmitted a supplemental
 

application to BVM on January 28, 1976, requesting ex-

On July 27, 1976,
tension of claims to market weight. 


the manufacturer received a letter from FDA indicating
 

that BF had completed a review of the safety 4ita and
 

concluded that there was no objection to ext ;ion of
 

the claim for the use of the product to marke. weight.
 

On October 27, 1976, BVM requested label revisions, an
 

Environmental Impact Analysis Report, and a Freedom of
 

Information Summary consistent with the guidelines for
 

July 31, 1976. 
These documents were hand-delivered to
 

BVM on November 24, 1976.
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On January 31, 1977, the manufacturer received a 

reply from BVM stating that BF scientists had decided 

to modify the data requirements for this class of drugs 

to establish more adequately the conditions for safe 

use. The manufacturer forwarded a request to BVM on 

February 9, 1977, for approval of supplementi::y appli-

cations with a commitment on the part of the manufac-

turer to complete the modified requirements. A reply 

from BVM was received by the manufacturer February 18, 

1977, stating that the data requirements showing the 

product to be safe must be submitted prior to z,)proval 

for supplementary use, since the supplemental applica-

tions constituted a risk of increased human exposure. 


The manufacturer submitted the required addition-

a revised Freedom of Information Sum-
al safety data, 


mary, and an amended Environmental Impact Analysis Re-


port on January 24, 1978. On March 1, 1978, FDA re-


quested more details in the Freedom of Information
 
Summary; these were submitted by the manufacturer on 

March 28, 1978. 


On Ilarch 30, 1978, representatives of the manu-


facturer met with FDA officials and reviewed questions 

The FDA re-
on the additional safety data submitted. 


view was completed and a request for final labeling 


was received by the manufacturer on August 2, 1978. 


Final labeling was submitted to FDA on August 14, 1978. 


On September 19, 1978, a notice of supplemental clear-


ance for broad usage of the antibiotic was published 


in the Fedeyal Hegisei,. 

The chronology of the review process outlined in
 
Figure 3 points out the difficulties encountered in
 
obtaining clearance of one antibiotic. Although two
 
of four original NADAs were approved in 2 years and 4
 
to 5 months from the original submission dates, this
 
was only for limited usage. An additional 3 years and
 
2 months were required to obtain clearance for broad
 
usage of the product. The step-by-step documentation
 
outlined herein clearly illustrates that the approval
 
pru:ess for new animal drugs is slow, confusing, and
 
frustrating. Inspite of the voluminous amount of
 
data and information required in the original NADA,
 
the clearance procedure required a great deal of addi

tional supporting information before approval. FDA
 
a time instead
seemingly considered only one step at 


of indicating inone commuiication all the points on
 

which added information ol data were needed.
 

The process of approving new animal drugs could
 
be accelerated and made more efficient if the informa

tion to be required were clearly specified in writing
 
allowance
at the beginning of the process and ifsome 


were made for the changes in requirements that are in

troduced after the manufacturer has committed 
 resour

ces to obtaining the information specified initially.
 

Changes in requirements may resilt, not only from new
 

developments in regulations, but also from differences
 
new FDA perin interpretations and personal views as 


sonnel become involved in the approval process.
 

REGULATION OF ESSENTIAL NUTRIENT
 
ADDITIONS TO ANIMAL DIETS
 

Essential nutrients are substances which must be 


present in the diet of an animal because they cannot 

ru-
be synthesized by the animal's own tissues or, in 


microbial symbionts in the gastrointesti-
minants, by 

nal tract. When these nutrients are missing from the 


diet or are present in less than required amounts, 


animal health is adversely affected. This illness may 


be expressed in a variety of ways, depending upon the 


function of the nutrient and the degree of its defi-


ciency. Sometimes a marginal deficiency may be de-


tected only by examining the activity of certain blood 


enzymes or by determining the concentration of the nu-


trient in certain tissues. There may be no clinical 


signs; and only when a secondary stressor, such as in-


clement weather, is superimposed, isthe deficiency 


overtly expressed. Some nutrient deficiencies result 


in skin lesions, impaired locomotion, diminished vi-


sion, or nerve dysfunction. Growth may slow, and re-

The ultimate deficiency sign is
production may cease. 


death.
 

The essentiality of a substance as a nutrient and 


the amount of an essential nutrient required are natu-


ral phenomena. The phenomena can be elucidated by ex-

to human laws
perimentation, but they are not subject 


or regulations. 


The Federal Food, Drug and Cosmetic Act,as amend-


ed (Food and Drug Administration, 1979a), does not in-


clude a definition of essential nutrients for animals. 


The term "animal feed" has been interpreted by FDA to
 

include this class of substances, and the official po-


sition of BVM relative to regulation of nutrients in 


animal feeds was outlined in the BVM Policy and Pro-


cedures Manual published in 1976. While many of these 

in intent, they are
regulations appear reasonable 


couched in terms that allow arbitrary application. For 


example, one section reads "Vitamins and minerals may 


be present in premixes intended for use in non-medi
feed, and in animal feed itself provided
cated animal 

. . . there is an established need for each nutrient 
in the target animal; that it is present at levels 
consistent with recognized nutritional needs in a sta

ble and biologically available form; that recognized
 
safe levels are not exceeded unless otherwise cleared;
 

and that the feed isnot otherwise adulterated or mis

branded." Established need has generally been based
 

on definition of quantitative requirements for the
 

target animal by the Committee on Animal Nutrition
 
- National
(CAN) of the National Academy of Sciences 


Research Co~mncil. Since quantitative nutrient re

quirements are not usually defined by CAN unless pub

lished scientific data are considered adequate, the
 

BVM staff has the option of concluding that, in the
 
by
absence of a quantitative nutrient requirement set 


CAN, there is no established need, despite clear evi

dence of a qualitative requirement.
 

An additional complication is introduced by in
modify quantitative reteractions of nutrients that 


in the need
quirements, a.j., the well-known increase 

for zinc in the diet of 
swine when dietary calcium
 

Such interactions deconcentrations are increased. 

mand flexibility 
 in the levels of nutrients permitted
 
in diets so that they can be truly "inaccordance with
 

good manufacturing or feeding practice," as stated in
 
the Code of Federal Regulations for general purpose
 

food additives (21 CFR 5 582.1005 et seq.).
 

Other environmental factors also may modify the
 

need for supplemental nutrients. Moldy corn fed to
 

swine sometimes contains antivitamin K substances
 

which result in fatal hemorrhages inyoung pigs at the
 

time of castration. Supplemental vitamin K will pre

vent the problem, but CAN has only recently estab

lished a quantitative requirement for this nutrient,
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and strict interpretatio, of BVM4 regulations would de-


ter addition of vitamin K to the feed. 


Since essential nutrient additions to animal diets 

food additives or through qualifica-
are regulated as 


tion for the generally recognized as safe (GRAS) list, 

individuals who wish to fortify animal diets with nu-


trients recently recognized (since 1958) as essential 


must file a petition with FDA, proposing issuance of a 


regulation prescribing the conditions under which such
 
Since essential nutri-
additives may be safely used. 


ents are not optional additives to diets which are de-


monstrably deficient, restrictions on their use pose a 


dilemma. If essential nutrients are not added to ani-


mal diets which are known to be deficient, illness and 


death may be expected. If unapproved nutrients are 


added to such diets, one may be in violation of FDA 


regulations. 


To gain FDA approval of nutrient additions is not 

a simple matter. Nutrients are seldom inproprietary 

form, and individual companies are loathe to makeapprovalthe

financial commitment necessary to gain FDA 


has caused difficulties
This problem
ior their use. 

as animal production systems have changed, leading to 

deficiencies of certain nutrients--such as selenium--

which previously were of little concern, 


Selenium was established as an essential nutrient 

in 1957, and extensive areas of the United States have 

been determined to be selenium-deficient. Since the
 

amount of selenium needed in the diet tends to be in-

versely related to vitamin E intake, the use of pas-

ture (normally containing high concentrations of vita-

min E), or of other high vitamin E feeds, masked all 

but the more severe selenium deficiencies. However, 

dramatic reductions in the use of pasture for live-

stock have taken place over the past 20 years, marked-

ly decreasing vitamin E consumption. Feeds for chick-

ens, turkeys, and swine contain fewer ingredients that 

supply vitamin E from natural sources than they did 

earlier. As a consequence, selenium-vitamin E defi-

ciency has increased. 


United States Department of Agriculture (USDA) 


statistical summaries for 1970 indicated that approxi-

mately 65 percent of the laying liens, 55 percent of 


the broilers, and 50 percent of the turkeys were pro-


duced in selenium-deficient states. 
 Economic losses 


to poultry producers associated with lack of approval 

for addition of inorganic selenium tn poultry diets 


be in excess
were calculated by FDA staff members to 

of $27 million annually (Food and Drug Adiinistration, 

1974). Selenium deficiency was calculated to be caus-

ing annual losses of about $55 million to the swine 

industry, 


The first petition to FDA for GRAS status for se

lenium was filed in 1970 (see Attachment 3). GRAS
 

status was denied. Petitions for food additive ap

proval were then filed. After many man-years of re

search by agricultural experiment station scientists,
 
z.,orovtl for selenium as a food additive was granted
 
i..1974. In the meantime, economic losses in the
 

swine and poultry industry had accumulated to an esti

mated $328 million.
 

white muscle disease (selenium-vita
been in lamb. and


Previously, 

min E deficiency) had diagnosed 

calves in 30 of the 50 states (Wolf et al., 1963).
 

Despite the discovery in 1958 that selenium would pro

tect against this disease inyoung ruminants, itwas
 

still not legal to supplement deficient ruminant diets
 

in 1975. USDA agricultural statistics for that year
 

showed that approximately 51 percent of the beef cat
tle, 69 percent of the dairy cattle, and 31 percent of
 

the sheep were produced in selenium-deficient states.
 
Total losses from selenium-vitamin E deficiency during
 
1975 to producers of these three species were ecti
mated to be nearly $545 million (Selenium for Rumi
nants Task Force, 1976).
 

In 1975 a Selenium for Ruminants Task Force, in
volving scientists from nine universities, was formed
 
specifically to gather information which might satisfy
 

the regulatory requirements of FDA. On January 29,
 
1979, approval for supplementing ruminant diets with
 
selenium was granted.
 

Twenty-two years have passed since the essential
 
nature of selenium was discovered. This period in
cludes 12 years during which the efforts of large nun
bers of scientists were directed specifically toward
 
gaining FDA approval for selenium supplements to food
 
animal diets. This task is still not complete, since
 
FDA has not approved selenium supplements for hens
 
producing eggs for human consumption. This omission
 
is not based on concern for human health since the
 
literature (Arnold et al., 1972, i973; Cantor and
 
Scott, 1974; Combs and Scott, 1977; Latshaw, 1975; Ort
 
and Latshaw, 1978; Thapar et al., 1969) contains ade

quate evidence of the safety of the practice. Rather,
 
not been granted because an appropriate
approval has 


the regulatory
petition has not yet passed through 

protocol. The research costs related to meeting regu

latory requirements for selenium cannot be prcisely
 
estimated. The swecific projects involving the Sele

nium for Ruminants Task Force were budgeted at $173,124
 
for a 1-year period. Itwould be conservative to sug
gest that the effort expended so far inmeeting reu

latory requirements for selenium has cost over a mil

lion dollars. The inability to supplement demonstra
bly deficient diets during this period has cost hun

dreds of millions.
 

PROSPECTS FOR REGULATORY CHANGE
 
IN ANIMAL DRUGS 

The food and drug laws in the United States have 

undergone considerable change since 1906. A number of 

persons are now advocating that the time is ripe for
 
changes in regulations to avoid stagnation of research 

on new drugs, to 
ease the burden and costs of regula-


tion, and to focus on issues of safety in the food 

supply. For example, the Scientific Committee, Food 

Safety Council (1978), has published a proposed "System 

for Food Safety Assessment." The proposed system re-

gards a substance as safe if it presents a socially 

acceptable risk of an unfavorable effect at levels of 


AND NUTRIENTS 

consumption that are experienced by high consumers of
 

food inwhich the substance occurs.
 

the use of a chemical substance in
 

animal feeds requires that a food additive petition be
 

filed unless the substance in question can be gener
ally regarded as safe (GRAS). For a substance to be
 
approved as GRAS, its safety must be well documented
 
in the scientific literature. Approval of a petition
 
for use of a chemical substance as a food additive re
quires documentation as to its safety and efficacy,
 

Clearance for 
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but itneed not be documented inthe scientific lit-

erature. Insome instances, itappears to be easier 

to obtain approval as a food additive than itis to
 
gain approval as GRAS. 


A clear and distinct protocol for submitting and 

approving requests for both GRAS and food additi,es 

would assist the industry inobtaining approvals and 

would also reduce its criticism of the regulations. It 

could also reduce the regulatory burden connected with 

reviewing and approving petitions. 


Several recent documents indicate the existence 

of concern within FDA for thE problems of regulating 

animal drugs. The first such document isthe report 

and recommendations of tile Medicated Feed Task Force 

"ntitled "Second Generation OT Medicated Feeds." This 

internal document recommends orienting the medicited 

feed program to maximize public health protection. 

Questions of animal safety and drug fficacy would be 

less important to regulation while human health risk
 
potential would become the key issue according to the 

recommendations inthe report. The authors conclude 

that human cafety isthe proper departure point for 

determining whether a drug used inanimal feed isa 

"new animal drug" and therefore subject to rigorous 

control under FFDCA. This approach would probably be 

accepted by most persons. 


Many problems exist with the current medicated 

feed program. Those cited inthe FDA report include: 

(1)regulations do not effectively focus on problems 

related to human health, (2)administration of the 

current program generates unnecessary paper work and 

expends staff time without relevance to public health 

protection, (3) good manufacturing practices are not 

assured since many applications for drug use are made 

by drug companies for feed manufacturers who do not 

have adequate equipment to prepare feeds from concen-

trated drug premixes, (4)obligations to inspect the
 
large number of medicated feed firms cannot be met or 

carried out adequately due to lack of resources and 

due to lack of guidance and training of FDAfieldstaff 

and .-operating state personnel, and (5) violations 

are not adequately dealt with under current regulation. 


Ifthe recommendations of the Medicated Feed Task 

Force were adopted and implemented, regulations would 

concentrate on preventing harmful drug residues from
 
being introduced into the human food supply. Under 

the proposal, all drugs would be classified according 

to the degree of risk they present to humans from drug 

residues infood. A system for classifying drugs into 

risk categories isproposed inthe document. Where 

there isno risk or the risk isvery small, the drug 

would not be subject to regulatory control. Where the 

risk ofresidues ispotentially significant, as inthe 

case of carcinogens, approval of medicated feed appli
cations by FDA would contribute to proper use of the 

drug infeeds. Inthis way, FDA resources at the pre- 

clearance level could be used more effectively to max-

imize human health protection. The surveillance and 

compliance aspects of the program would also be di-

rected to those drugs for which the risk of rsidues 

ispotentially significant to human health. 


The Medicated Feed Task Force estimates that im
plementation of the recommendations would eventually 

result in50 percent fewer submissions of Medicated 

Feed Applications (Form FD-l800). Inaddition, the Task 

Force recommends that new drug applications be simpli-

fied with emphasis on label reviews; that feed mill 

inspections be limited to firms requiring new drug ap-

provalst that the state contract program for regula-

tion of medicated feeds be revitalized; and that a 

comprehensive training program be established for FDA 


and state personnel involved inthe new regulatory
 
program.
 

The second document, containing pruposed rules on
 
"Criteria and Procedures for Evaluating Assays for
 
Carcinogenic Residues inFood-Producing Animals," was
 
published in the I.'xh<,'u volume 44, number
i, i£cc", 

55, pages 17070 to 17114, Tuesday, March 20, 1979.
 
This proposal would set requirements for safety test
ing of animal drugs, food additives, and color addi
tives and for analytical methods to detect residues of
 
these substances in meat, milk, and eggs. Since each
 
Sethod has a limit to its sensitivity, no method can
 
ascertain absolutely that no residue ispresent.
 
Hence, rules are proposed in this sensitivity of meth
od (SOM) document to ensure that any residues escaping
 
detection by an approved method do not pose a signifi
cant risk of cancer to humans. ",lo
significant risk"
 
isdefined as a level of residue that would have a
 
probability of causing no more than one cancer in a
 
million lifetimes.
 

An examination bj FDA of the effect of the SOM
 
threshold assessment scoring system on currently ap
proved drugs would be of value to all concerned as a
 
basis for perspective. The SOW appears to broaden the
 
process of drug approval and to bring within purview
 
many compounds that are unlikely to have carcinogenic
 
potential. A threshold procedure that does not dis

criminate m)etween compounds that merit extensive test
ing and those that do not would result inmisalloca
tion of scientific resources and would deter develop
ment of useful animal drugs of limited market poten
tial. Inaddition, the "use factor" proposed as a
 
part of the scoring system focuses on the number of
 
animals potentially treated rather than on the amount
 
of edible tissme consumed. (Each American annually
 
consumes, on the average, about 17 chickens and 20
 
percent of a beef carcass, but the carcass weights in
volved are about 48 and 120 pounds, respectively.)
 

The SOM also proposes that residue limits be
 
based on concentrations in the "edible tissue that is
 
the most efficient accumulator of residues." Since
 
kidney and liver are frequently the "most efficient
 
accumulators" but are consumed in much smaller amounts
 

than muscle, this proppsal does not realistically deal
 
with potential human exposure.
 

Another reservation concerning the SOl document
 
isthat itpropoqer to estimate potential carcinogeni
city by linear extrapolation from doses observed to be
 
carcinogenic to zero. There isserious doubt that the
 
linear extrapolatior, model and the one-hit theory of
 
carcinogenesis involved inthis extrapolation are ap
propriate for all compounds, particularly those that
 
are normally produced inthe body.
 

To restrict drug evaluation to the rigid system
 
proposed would be valuable inthe sense that everyone
 
would know what was involved and could proceed accord
ingly. On the other hand, the system proposed isnot
 
now scientifically validated, and its adoption as a
 
regulation would have the effect of inhibiting scien
tific advances and of directing scientific work along

lines that may eventually be found inappropriate.
 

Moreover, it is a violation of statistical prin
ciples to deny that a single animal might occasionally
 
fall beyond the ninety-ninth percentile relative to
 
residues of substances normally produced inthe body.
 
For such animals to be judged inviolation of federal
 
regulation would be inconsistent with the statistical
 
principle that, ina population of animals, one animal
 
in100 would normally be expected to fall inthis po
sition. This violation of statistical principles is
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not ameliorated by the requirement that 450 to 500 


animals be 	used ineach experimental group (p.17098). 

difficult 	to
Such a requirement would be extremely 


comply with if the target animals were cattle. 


of drugs of
Problems associated witli clearance 

use of drugs for minor
limited use (minor drugs or 


are apparently receiving some consideration
species) 

by FDA. A major problem here isthat there is too 


little economic incentive for companies to clear drugs 


for use when the potential market for them isre-


stricted to a small volume because they are not fhe-

use isfor a minor species
quently used or their 	 of
 

In such
animal, such as rabbits, ducks, or sheep. 

cases, the investment in providing required preclear-

ance information on the drug may exceed projected pro-


fits from the sale of the drug. Satisfactory riles 

these situations in
and regulations are needed for 


which the drugs are of significant value to agricul-

tural producers even ifthose producers are limited in 


number. One possibility isfor a reduction inrequire-


ments for preclearance of major drugs for minor spe-

cies.
 

Recently a third document entitled "Safety and 

Minor
Effectiveness Data Supporting the Approval of 

paj1:5
was published in the 1,Use New Animal Drugs" 
 1979. ThisReyi'itc, part 3, for Friday, July 20, 


proposal speaks to rule changes that would make it 


possible to extrapolate data from one species to an-


other speci2s inthe support of applications for the 


use of new drugs inminor species of animals. Adop-


tion of this proposal would probably stimulate drug 

use inminor species where they are
applications for 


now absent. 


Another possibility is the adoption of a "tempo-

use of animal 
rary clearance" device to permit the 


health and 	nutrient chemicals after preliminary data 

before the 	bank of data required
appear promising but 


for the present permanent "clearance" has been fully 

After further experience,
accumulated and approved. 


including monitoring, such a product could then be 


given regular clearance ifno adverse affects are ob-


served. Ifproblems occur, the temporary clearance 


could be revoked without any new authority. This pro-


cedure would greatly speed the process of approval and 


would increase the availability of drugs and other 


feed additives for use inminor species. 


One of ihe problems in the minor species area is 


drugthe fact that a species classed as minor from a 

use standpoint may be classified as major by FSQS;
 

sheep are a case inpoint. Thus, although BVM night
 

relax its testing requirements for new chemicals, FSQS
 
and are as 	inand BF consider sheep a major species 


flexible intheir residue requirements as they are for
 

a major drug-use species. This viewpoint isjustified
 
part of the food supply.
on the basis that sheep are a 


obtain approval
Thus, an attempt to make iteasier to 

of chemicals for a minor species could conceivably be
 

instances could acno advantage at all, and insome 

tually lead to additional problems.
 

minor drug for a major species is
Clearance of a 

another matter. Inthis case, the most feasible way
 

to expedite cleArance appears to be to accept less
 

rigorous pretesting requirements. Whether or not ade
be done with scaled-down requate pretesting could 


quirements 	orobably would require scientific judgment.
 
For each compound that might potentially bF involved,
 
data concerning toxicity, carcinogenicity, ceratogeni
city, etc. would need to be considered.
 

It seems 	unlikely that ways will be found to
 
clearance applications from manufacstimulate drug 

of minor drugs inminor species. This
 

turers for 	use 

handled by 	a combination of
last case 	 might best be 


previously with
 
one of the possibilities mentioned 
sponsorship of the costs of preclearance testing by a 

or agrigovernment agency, state experiment station, 

FDA has not yet pubcultural industry organiz, tion. 


the minor drug, minor
lished proposals to deal with 

species problem.
 

Obtaining clearance for nionpatented or nonpropri
etary products is another major problem. Because all
 

sell them, there isinsufficient incencompanies can 

tive for any one company to undertake the expense re

quired to obtain clearance. As a consequence, such
 

products are almost eliminated from the market. A
 

similar situation prevails with products on which the
 
such former proprietary
patents have expired. Many 


long history of usefulness are disconproducts with a 

tinued because there isinsufficient economic incen

tive for any one company to carry out the additional
 
obtain clearance on the basis of
research needed to 


dilemia and
current data requirements. This seeming 

loss itentails might be resolved by a
the societal 


of change 	 in data requirements with a
combination 

means 
to provide 	certain protection for companies that
 

the products.
invested the resources needed to clear 
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Form FD 356V (4/78) 


DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE FOR FDA USE ONLY 

PUBLIC HEALTH SERVICE NADA NO. 
FOOD AND DRUG ADMINISTRATION 

NEW ANIMAL DRUG APPLICATION (Drugs for Animul Use) DATE RECEIVED: 
(Title 21, CFR 514) 

NAME OF APPLICAN i 	 TYPE OF SUBMISSION (Check one) 

CORIGINAL APPLICATION (CFR 514.1(a)) 

EJAMENDMENT TO AN UN .!'PROVED ORIGINAL 
________________________________________APPLICATION 	 (CFR 514.6) 

ty, and Zip Code) 
ADDRESS (Street Number, 

JAMENDMENT TO AN UNAPPROVED SUPPLEMENT 
TO AN APPROVED APPLICATION (CFR 514.6) 

O-SUPPLEMENT TO AN APPROVED A, PLICATION 
(CFR 514.8 (a)) 

OSPECIAL NEW ANIMAL DRUG APPLICATION
 
SUPPLEMENT - CHANGES BEING EFFECTED
 

FDA DRUG REGISTRATION NO. DATE: (CFR 514.8 (a))
 

CHEMICAL NAME (In cases of tn ulti-cotnponent drug mixtures a continuationsheet must ENERIC NAME:
 

be attached)
 

NAME: 
ROPRIETARY 

THE NEWI ANIMAL DRUG APPLICATIONINSTRUCTIONS FOR PREPARING AND SUBMITTING 

to the applicationi. Assemble and bind three identical copies of the submission, 	 all dosage forms is unnecessary if reference is made 

ii. 	 Identify each front cover with the name of the applicant, the pro- containing such information. Such references should be made by 

volume and page. Include in each application information applicable toprietary narre, if available, the name of the new animal drug and the 
the specific dosage form, such as labeling, composition, stability data,dosage form. 

iii. Use separate pages for each numbered heading consistent with subpara-	 efficacy data, method of manufacture and investigational new animal 

graph (11 through (11) of this Application form. Number the pages of drug application number. 
vi. Forward amendments, supplements, reports and other correspondencethe new animal drug application. Each copy should bear the same page 

submitted after the original application in the above format. Identifynumbering, 
iv. 	 Each copy of an original new animal drug application shall contain the submission with the assigned NADA number. If the submission is a 

supplemental application, full information shall be provided on each
three complete sets of labeling, 

proposed change concerning any statement made in the approved ap

in each application basic information pet tinent to plication. 
v. Submit separate applications for each different dosage form of the drug 

proposed. Repeating 

vii. Submit to: Food and Drug Administration 
Bureau of Veterinary Medicine (111.116) 

5600 Fishers Lane 
Rockville, MID 20857 

effects, and precautions contained in the labeling which is part of this
The undersigned submits this application for a new animal drug pursuant 

the Federal Food, Drug, and Cosmetic Act. It is application in accordance with 21 CFR 201.105. It is understood that all 
to section 512(b) of 

understood that the labeling and advertising for the new animal drug will representations in this applization apply to the drug produced 
until 

are made in conformity with f 514.8. It is further understood that
prescribe, recommend, or suggest its use only under the conditions stated changes 

510.3, intended for use in the manu
in the labeling which is part of this application and if the article is a new animal drugs as defined in f 

which facture of animal feeds in any State will be shipped only to persons who
prescription new animal drug, it is understood that any labeling 

furnishes or purports to furnish information for use or which prescribes, may receive such drugs in accordance with fi 510.7. The undersigned certi

the new animal drug will also fies, that the methods, facilities, and controls described under item 5 of
recommends, or suggests a dosage for use of 

this application conform to the current good manufacturing practice regu
contain, in the same language and emphasis, information for its use it; 

cluding indications, effects, dnsages, routes, methods, and frequency and lations in 21 CFR PART 200. 

duration of administration, any relevant hazards, contraindications, side 

No new animal drug applicatit. may be processed unless a completed application form has bee n received (21 CFR 514.1). 
DATE SUBMITTEDSIGNATURE OF APPLICANT (Responsible ojficial or thiri:cdAgent) TITLE OF AUTHORITY 

official, if the applicant or such authorized represen

tative does not reside or have a place of business within the United States, the application must also furnish the name "nd post office address of and 

must be countersigned by an authorized attorney, agent, or official residing or maintaining a place of business within the United States. 

NOTE: This application must be signed by the applicant or by an authorized attorney, agent, or 

(Warning: A willfl2iy false statement is a criminal cffense. U.S.C. Title 18, sec. 1001) 

Enter the estimated time (manhours) to prepare this application. (lnclude tvping, Original Copy 

Duplicate/Triplicate Copies 
TOTAL Imanhoursi

photocopy andasset'blt only) 

FORM FD 356V (4/78) 	 PREVIOUS EDITIONS ARE OBSOLETE FortmZ Approved; OMB No. 57.R0082 
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The foilowing information, described in 21 CFR 514, shalI constitute the requirements of this applicat;on: 
1. 	 Identification. Whether the submission is an original or supplemental

application; the narrw and address of the applicant; the date of the 
applcation;the trade Aame(s) (if one has been propose-i) and chemical 
namiis? of the new • rimal drug. Upon receipt, the application will be 
assigned an NADA nomber, which shall be used for all correspondence 
with respect to the application. 

2. 	Table of Contents and Summary. The applicati' n shall be organized in 
a cohesive fashion, shall contain a table of contents which identifies 
the data and other material submitted, and ahall contain a well. 
organized summary and evaluation of the data in the follfrwig form: 
i. 	 Chemistry: 

a. 	 Chemical structural formula or description for avy iiew animal 
drug substance. 

b. 	Relationship to other chemically or pharmacologically related 
drugs. 

c. Description of dosage form and quantitative composition, 

ii. Scientific rationale and purpose the new animal drug is to serve:a. 	 Clinical purpose. 
a. Clnica purose.cesses

b. 	 Highlights of laboratory studies: The reasons why certain types
of studies were done or omitted as related to the proposed con-
ditions of use and to information already known about this classof 	 compounds. Emph'asize any unusual particularly significant 
pharacomponds. efets or tox nuosal paticularlgsi t
pharmacological effects or toxicological findings, 

c. 	 Highlights of clinicAl studies: The rationale of the clinical study 
plan showing why types of studies were done, amended, or 
omitted as related to laboratory studies and prior clinical 
experience.

d. 	Conclusions: A short statement of conclusions combining the 
major points of effectiveness and safety as they relate to the use 
of the newanimal drug. 

e. 	 List of references. References to pertinent information includ-
ing information contained in files of the Food and Drug Admin-
istration as rrovided in 21 CF R 511.1. 

3. 	 Labeling. Three copies of each piece of all labeling to be used for the 
article (total of 9). 
i. 	 All labeling should be identified to show its position on, or the 

manner in which it is to accompany the market package. 
ii. 	 Labeling for nonprescription new animal drugs should include ade-

quate directions for use by the layman under all conditions of use 
for vwhich the new animal drug is intended, recommended, or sug-
gested in any of the labeling or advertising sponsored by the appli-
cant. 

iii. Labeling for prescription veterinary drugs should bear adequate 
information for use under which veterinarians can use the newani-
mal drug safely and for the purposes for which it is intended, 
including those purposes for which it is to be advertised or repre-
sented, in accord with 21 CFR 201.105 

iv. All labeling for prescription or nonpresciiption new animal drugs 
shall be submitted with any nece:sary use restrictions prominently
and conspicuously displayed. 

v. Labeling for new animal drugs intended for use in the manufacture 
of medicated feeds shall include: 
a. 	 Specimens of labeling to be used for such new animal drug with 

adequate directions for the manufacture and use of finished 
I !eds for all conditions for which the new animal drug is intend-
cd, recommended, or suggested in any of the labeling, including 
advertising, sponsored by the applicant. 

b. 	Specimens of all labeling representative of those proposed to be 
used for finished feed, manufactured from the new animal drug. 

in. 	 Draft labeling may be submitted for preliminary consideration of 
an application. Final printed labeling will urdinarily be required
prior to approval of an application. Proposed advertising for veteri-
nary prescription drugs may be submitted for comment or approv-
al. 

4. 	 Components and Composition. A complete list of all articles used for 
production of the new animal drug including a full list of the composi-
tion of each article: 
i. 	 A full list of the articles used as components of the new animal 

drug. This list should include all substances used in the synthesis, 
extraction, or other method of preparation of any new animal drug 
and in the preparation of the finished dosage form, regardless of 
whether they undergo chemical change or are removed in the pro-
cr-st Each component should be identified by its established name, 
if any, or complete chemical name, using structural formulas when 
necessary for specific identification. If any proprietary name is 
used it should be followed by a complete quantitative statement of 
composition. Reasonable alternatives for any listed component 
may be specified. 

ii. 	A full statement of the composition of the new animal drug. The 
statement shall set forth the name and amount of each ingredient 
whether active or not, contained in a stated quantity of the new 
animal drug in the form in which it is to be distributed (for exam 
pie, amount per tablet or milliliter) and a batch formula representa 
tive of that to be employed for the manufacture of the finished 
dosage form. All components shoulJ be included in the batch for
mula regardless of whether they ar pcar in the finished product.
Any calculated excess of an ingredient over the label declaration 
should be designated as such and percent excess shown. Reasonable 
variation may be specified. 

iii. If it is a newanimal drug produced by fermentation. 
a. 	 Source and type of microorganism used to produce the newani

mal drug. 
b. 	 Composition of media used to produce the newanimal drug. 
c. 	 Type of precursor used, if any, to guide or enhance production 

of the antibiotic during fermentation. 
d. 	 Name and composition c f preservative, if any, used in the broth. e. 	 A complete description of the extraction and.Acmlt eci~ino h:etato n purification pro

including the names and compositions of the solvents,c i s iudhng resn s m sii n o the r 
precipitants, ion exchange resins emulsifiers and all other 

f. 	 agents used.If the newanimal drug isproduced by a catalytic hydrogenation 
process (such as tetracycline from chlorietracycline) a completedescription of each chemical reaction with graphic formulas 

used to produce the new aiiimal drug, including tme names of 
the catalyst used. how it is removed, and hnw the new animal 
drug is extracted and purified. 

5. 	 Manufacturing Methods, Facilities, and Controls. A full description of 
the methods used in, and the facilities and controls used for, the inanu
facture, processing, and packing of the new animal drug. This descrip
tion should include full informaion with respect to ,ny new animal 
drug in sufficient detail to permit evaluation oi the adequacy of the 
described methods or manufacture, processing, and packing, and the 
described facilities and controls to determine and preserve the identi
ty, strength, quality, and purity of the new animal drug, and the fol
lowing: 
i. 	 If the applicant does ncI himself perform all the, ianufacturing, 

processing, packaging, labeling, and control operati- ns for any new 
animal drug, he shall: Identify each person who will perform any 
part of such operations and designate the part; and provide a signed 
statement from each such person fully describing,directly or by ref
erence, the metnods, facilities, and controls he will use in his part of 
the operation. The statement shall include a commitment that r.o 
change will be made without prior approval by the Food and Drug
Administration, unless permitted under 21 CF R 514.8. 

ii. A description of the qualifications, including iducational back
ground and experience, of the technicaland professional personnel 
who are responsible for assuring that the new aininal drug has the 
identity, strength, quality, and purity it purport or is represented 
to possess, and a statement of their responsibilities. 

iii. A description of the physical facilities, including building and 
equipment used in manufacturing, processing, packaging, labeling, 
storage, and control operations. 

iv. The methods used in the synthesis, extraction, isolation, or purifi
cation of any new animal drug. When the specifications and con
trols applied to such new animal drugs are inadequate in themselves 
to determine its identity, strength, quality, and purity, the meth
ods shr.uld be described in .-:'fficient detail, including quantities 
used, times, temperature, pH, solvents, etc., to determine these 
characteristics. Alternative methods or variations in methods with. 
in reasonable limits that do not affect such characteristics of the 
newanimal drug may be specified. A flowsheet and iv licateuequa
tions hould be submit ted whet; needed to explain the process. 

v. 	 Prec.:utions to insure proper identity, strength, qua-ity, arid purity 
of the raw materials, whether a live or not, including: 
a. 	 The specifications for acc.eptance and methods of testing for 

each lot of raw material. 
b. 	A statement as to whether or not each lot of raw material is 

given a serial number to identify it, and the use made of such 
numbers in subsequent plcnt operations. 

vi. The instructions used in the manufacturing, processing, packaging,
 
and labeling of ea-h dosage form of the new animal drug, including:
 
a. 	 The method of preparation of the master formula records arid 

individual batch records and the manner in which these records 
are used. 

b. 	The number of individuals checking weight or volume of each 
individual ingredient entering into each batch of the newanimal 
drug. 

c. A statement a, to whether or not the total weight or volume of 
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eaceh batch is determinedat any stage of the manufacturingpro-
cess subsequent to making up a batch accordingto the formula 
card and, if so, at what stage and by whom it is done. 

d. 	 The precautions used in checking the actual package yield pro-
duced from a batch of the new anirial drug with the theoretical 
yield. This should include a description of the accounting for 
such items as discards, breakage, etc., and tne crif:eria used in 
accepting or rejecting batches of di ugs in the event of an unex-
plained discrepancy. 

e. 	 The precautions used to assure that each lot of the new animal 
drug is packaged with the proper label and labeling, including 
provisions for labeling storage and inventory control, 

f. 	 Any special precautions used in the operations. 

vii .The analytical controls used during the various stages of the manu-

facturing, processing, packaging, and labeling of the new animal 

drug, including a detailed description of the collection of samples 

and the analytical procedures to which they are subjected. Theana 

lytical procedures should be capable of determining the active corn-

ponents within a reasonable degree of accuracy and of assuring the 

identity of such components, 
a. 	 A description of practicable methods of analysis of adequate 

sensitivity to determine the amount of the new animal drug in its 

final dosage form including finished feeds and in drinking water 

should also be included. Methods should be included for any pre-

mix or other intermediate mix for such drugs. Where two or 

more active ingredients are included, methods should be quanti-

tative and specific for each active ingredient. 
b. 	 If the article is one that is represented to be sterile,.he same in-

formation with regard to the manufacturing, processing, packag-

ing, and the collection of samples of the drug should be given for 

sterility controls. Include the standards used for acceptance of 

each lot of the finished drug. 
viii.An explanation of the exact significance of any batch control num 

bers used in the manufacturing, processing, packaging, and labeling 

of the new animal dug, including such control numbers that may 

appear On the label of the finished article. State whether these num-

bers e- ible determination of the complete manufacturing history 

of the product. Describe any methods used to permit determination 

of the distribution of any batch if its recall is required. 

ix. 	Adequate information with respect tuthecharacteristicsofandthe 

test methods employed for the container, closure, or other compo-

nent parts of the drug package to assure their suitability for the in-

tended use. 
x. 	 A complete description of, and data derived from, studies of the 

stability of the npw animal drug, including information showing the 

suitability of the analytical methods used. Describe any additional 

stability studies underway or planned. Stability data should be sub-

mitted for any newanimal drug, for the finished dosage form of the 

new animal drug in the container in which it is to be marketed, in-

cluding any proposed multiple-dose container, and, if it is to be put 

into solution at the time of dispensing, ior the solution prepared as 

directed. If the data indicate that an expiration date is needed to 

preserve the identity, strength, quality, and purity of the new ani-

mal drug until it isused, theapplicant shall propasesuch expiration 

date. If no expiration date is proposed the applicant must justify its 

absence. 
xi.Additional procedures employed which are designed to prevent 

contamination and otherwise assure proper contr:ul of the product. 

An application may be refused unless it includes adequate informa-

tion showing that the methods used in, and the facilities and con-

trots used for, the manufacturing, processing, and packaging of the 

new animal drug are adequate to preserve its identity, strength, 

quality, and purity in conformity with good manufacturing prac-

tice and identifies each establishment, showing the location of the 

plant conductingthese oper lions, 

xii. The methods, facilities, ano controls described under item 5 of this 

application conform to the current good manufacturing practice 

regulations in 21 CFR 200. 
.siii 	An analysis of the environmental impact of the manufacturing 

process(es) of the article that is the subject of the requested 

action as specified under 21 CFR 25.1(9). 
Include: 

(1) 	 An identification of pollutants expected to be emitted; 

(2) A citation of applicable Federal, state, and local emission 

requirements; and, 
re-(3) A certification that such emission complies with said 

quirerents. Where there are no applicable Federal, state or local 

emission requirements, citation and certification shall be made to 

appropriate industry, advisory, or voluntary standards acceptable 

to the agency, 

6. 	Samples. Samples of the new animal drug and articles used as compo
nents and information concerning them may be requestedbi the Bu
reau if Veterinary Medicine as fnllows: 
i. 	 Each sample shall consist of four identical, separately packaged sub

divisions, each containing a least three times the amount required 
to perform the laboratory test procedures described in theapplica. 
tion to determine compliance with its control specifications !or 

identity and assays. Each of the samples sub "nin.dshall be appro
priately packaged and labeled to preserve its characteristics, to iden

tify the material and the quantity in each subdivision of thi sample. 
and to identify each subdivision with the name of the applicant and 
the new animal drug application to which it relates. Included are: 
a. 	 A sample or samples of any reference standard and blank used in 

the procedures described ir the application for assaying each 

new animal drug and other assa5,ed compon-nts of the finished 
newanimal drug. 

b. 	 A representative sample or samples of each strength of the 

finished dosage form proposed in the application and employed 

in the clinical investigations and a representative sample or sam

pies o each new animal drug from the batch(es) employed in 

the production of such dosage form. 
c. 	 A representative sample or samples of finished market packages 

of each strength of the dosage form of the new animal drug pre

pared for initial marketing and, if any such sample is not from a 

representative commercial-scale production batch, such a sam

pie from a representative commercial-scale production batch, 

and a representative sample or samples of each new animal drug 

from the batch(es) employed in the production of such dosage 

form, provided that in the case of new animal drugs mar keted in 

large packages the sample should contain only three times a suf

ficient quantity of the newanimal d ugtoallowfor performing 

tht control tests for drug identitv and assays. 
ii. 	 The following information shall be incIlded for the samples whet 

requested: 
For 	 each sample submitted, full information regarding its 

identity and the origin of any new animal drug contained there
a. 

in (including a statement whether it was produced on a labora

tory, pilot-plant, or full-production scale) and detailed results 

of all laboratory tests made to deterr, in the identity, strength, 

quality, and purity of the batch rep, nted by the sample, 
including assays. 

b. 	 For any reference standard submitted, a, plete description 

of its preparation and the results of all lab, dtory tests on it, if 

the 	test methods used differed frorr those described in the 

application, full details of the methods employed in ubtaining 

the reporting results. 
7. 	 Anai jtcal Methods for Residues. Applications for new animal drugs 

shall include a description of practicable methods for determining the 

quantity, if any, of such drug in or on food, and any substance formed 

in or on food because of its use, and the proposed tolerance or with

drawal period or other use restrictions for such drug if any tolerance or 

withdrawal period or other use restrictions are required in order to 

assure that the proposed use of such drug will be safe. When data or 

other adequate information establish that iz is not reasonable to 

expect the new animal drug to become a component of food, assay 

methodology is not required. 
i. 	 The kind of information required by this subdivision may include: 

Complete experimental protocols for determining drug residue 

levels in the edible products, and the length of time required for 

residues to be eliminated from such products following the drug's 

tse; residue studies conducted under appropriate (consistent with 

the proposed usage) conditions of dosage, time, and route of 

administration to show levels, if any of the drug andior its metabo

lites in test animals during and upon cessation of treatment and at 

intervals thereafter in order to establish a disappearance curve; if 

the drug is to be used in combination with other drugs, possible 

effects of interaction demonstrated by the appropriate disappear

ance curve or depiction patterns after drug withdrawal under 

appropriate (consistent with proposed usage) conditions of dosage 

time, and route of administration; if the drug is given in the feed or 

water, appropriate consumption records of the medicated feed or 

water and appropriate performance data in the treated animal; if 

the drug is to be used in more than one species, drug residue studies 

or appropriate metabolic studies conductee! for each species that is 

food-producing. To provide these data, a sufficient number of birds 

or animals should be used at each sampl,. interval. Appropriate use 

of laureled compounds (e.g. radioactive tracers) may be utilized to 

estabish metabolism a, d depletion curves. Drug residue levels 

ordinarily should be determintJ n muscle, liver, kidney, and fat 

and where applicable, in skin, milk, and eggs (yolk andegg white). 

http:sterile,.he
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As a part of the metabolic studies, levels of the drug or metabolite 
should be determined in blood where feasible. Samples may be 
combined where necessary. Where residues are suspected or known 
to be present in litter from treated animals, it rray be necessary to 
include data with respect to such residues becoming components of 
other agricultural commodities because of use of litter from treated 
animals. 

ii. 	 If such new animal drug is one which has been shown to induce 
cancer when ingested by man or animal or after otl;er tests which 
areappropriate for the evaluation of the safety of such drugandthe 
Secretary is requested to find that, under the conditions of use. 
specified in the proposed labeling and reasonably certain to bE fc,l-
lowed in practice, such drug will not adversely affect the animals 
for which it is intended and that no residue of such drug will be 
found in any edible portion of such animals, after slaughter or in 
any food yielded by or derived from the animal, methods ot analy-
sis shall be submitted in such format to be suitable for publication 
in the Federal Register. 

8. 	 Evidence to establish safety and effectiveness, 
i. 	 An application may be refused unless it contains full reports of ade. 

quate tests by all methods reasonably applicable to show whether 
or not the new animal drug is safe andeffective for use is suggested 
in the proposed labeling. 

ii. 	 An application may be refused unless it includes substantial evi-
dence, consisting of adequate and well-controlled investigations, 
including field investigation, by experts quilified by scientific 
trainingdndexperience to evaluate the effectiveness of the newani-
mal drug involved, on the basis of which it could fairly and reason-
ably be concluded by such experts that the new animal drug will 
have the effeci it purports or is represented to have uder the con-
ditions of use prescribed, recommended, ni suggested in the 
proposed labeling. 

iii. A n application may be refused unless it contains detailed reports of 
the "ivestigations, including studies made on laboratory animalk, in 
which the purpose, !-iethods and results obtained are clearl , set 
forth of acute, subacute, and chronic toxicity, and unless it con. 
tains appropriate clinical laboratory results related to safety and 
efficacy. Such information should include identification of the per-
son who condulcted each investigation, a statement of where the 
investigations v ere conducted, and where the raw data 
are available in the application. 

iv. All information pertinent to an evaluation of the safety and
effectiveness of the new anirml drug received or otherwise
effetiness othe drurceidignewlicaniomay otere 
obtained by the applicant from any source, including infer-

mation derived from other investigations or commercial 
marketing (for example, outside the United States), or re-
ports in the scientific literature, both favorable and unfavor-
able, involving the new animal drug that is the subject of the 
application, and related new animal drugs shall be submit-
ted. An adequate summary may be acceptable in lieu of a 
reprint of a published report that only supports other data 
submitted. Include any evaluation of the safety or effective-
ness of the new animal drug that has been made by'the 
applicants veterinary or medical department, expert com-
mittee, or consultants. 

v. If the new animal drug is a combination of previously inves-
tigated or marketed new animal drugs, an adequate sum-
mary of preexisting information from preclinical and clini-
cal investigation and experience with its components, 

including all reports received or otherwise obtaine" by the 
applicant suggesting side effects, contraindications, and ta.
fecti,4eness in use of such components, shall be submitted. 
Suci, summary should include an adequate bibliography of 
putications about the components and may incorporate by 
reference information concerning such components previ

ously submitted to the Food and Drug Administration by 
the applicant; with written authorization, infcrmation may 
also be incorporated from tie matf-rial that another appli
cant has on file with the Food and Drug Administration. 
Each ingredient designated as active in any new animal drug 
combination must make a contribution to the effect in the 

manner claimed or suggested in the labeling, and, if in the 
absence of express labeling claims of advantages for the 
combination such a product purports to be batter than 
either component alone, it must be established that tile new 
animal drug has that purported effectiveness. 

vi. An application shall include a complete list of the names 
and post office addresses of all investigators who received 
the new animal drug. This may be incorporated in whole or 
in 	 art by reference to information submitted under the 

io b s f to i o s unde th 
provisions of 21 CFR 511.1. 

vii. Explain any omission of reports from any investigator to 
whom the investigational new animal drug has been made 
ava;able. The unexplained omission of any reports of in
vestigations made with the new animal drug by the appl.
cant or submitted to him by an investigatcr or the unex
plained omission (.f any Fertioent reports of investigations 
or clinical experience received or otherwise obtained by the 
aplica l ex p i he e ratreother so ueor s th e 

applicant from published literature or other sources that 
would bias an evaluation of the safety of the new animal 
drug or its effectiveness in use, constitutes grounds for the 
refusal or withdrawal of the approval of an application. 

9. 	New animal drugs subject to sectiun 512(n) of the ac'. If the 
application is for a new animal drug subject to the certification 
provisions of section 512(n) of the act and the drug is included 
in regulations promulgated under section 507 of the act, the 
applicant may be exempted from the submission of some of 
ahelinoma requiredy subpaarp o8of s ra
the information required by subparagraph (8) of this paragraph
if the application includes data adequate to prove that the new 
nmldu scmaal o h e nmldu o hc

animal drug is comparable to the new animal drug for which 
certification has been previously provided. 

10. 	 Environmental Impact Anai/sis Report. The applicant is re
qL,:,'ed to submit an environment impact arialysis report 
analyzirg the environmental impact of the ultimate use orcon
sumption of the new animal drug pursuant to 21 CFR 25.1. 

11.Confidentiality of Data And Information In A New Animal Drug 
Application. The availability for public disclosure of any record 
in the NADA file shall be handled in accordance with the provi
sionsof 21 CFR 514.11.i. 	 After approval has been published in the Federal Register 

certain data and information las indicated in 21 CFR 
514.11 (e)) in the NADA file are immediately available for 
public disclosure unless extraordinary circumstances are
shown. This information shall be known as a Freedom Of
 
Information (FOI) Summary.
 
Preparation of the FOI Summary shall be by the applicant
 
according to guidelines specified by the agency.
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INTERNAL BUREAU OF FOODS PROCESSING OF ANIMAL DRUG PETITIONS
 

(INADS, NADAs, and Master Files)
 

Petition Flow Process
 

1. The petition flow within the Bureau of Foods is depicted in
 

Exhibit A.
 

2. A special messenger daily delivers new submissions and returns
 

reviews between the Bureau of Veterinary Medicine (BVM) (Dr. Kingma's
 

office) and the Bureau of Foods (BF) (Ms. Perez's office).
 

3. A new record-keeping and tracking system has been partially
 

implemented by Lhe Bureaus and should be fully operational in fiscal
 

year 1977. The new system is expected to substantially reduce the
 

clerical staff time now spent in recording information, improve the
 

quality of the information recorded, and allow for more frequent
 

reporting of status to the appropriate managers.
 

In the new system, preprinted record materials are attached to each
 

petition in BVM, and the information is filled in by the BVM reviewer
 

before submission to BF. The preprinted material includes two master
 

cards and a tear-sheet with multiple stubs (See Exhibit B). One of
 

the master cards is permanently attached to the petition, and information
 

is entered by various reviewers en route. The second master card becomes
 

the BF master log maintained in the Office of the Associate Director for
 

Sciences (SCI). The tear sheet stubs are used by each work station in
 

BF to record a petition movement within the Bureau. For each movement,
 

a stub with the petition number is initialed, dated, and the mail
 

symbol of the unit to which the petitior has been delivered is recorded.
 

The stub is sent to SCI for attachment to a master card showing the
 

current location of that petition.
 

The central log records not only the movement but also the number of
 

days lapsed in each work station and the cumulative number of days
 

in BF. Each month a listing is sent to each manager giving the petitions
 

outstanding in his work unit, the number of days in his unit, and the
 

total number of days the petition has been in BF.
 

4. Although the central processing records for BF are maintained in
 

SCI, the master subject files are maintained in the Division of Toxi

cology by specially trained staff. These include a BF correspondence
 

file for each petition and a cross-indexing system of drugs, sponsors
 

and identification numbers. All petition jackets are returned to BVM
 

after review. Therefore, the subject files are often relied upon for
 

1 Not included.
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information in subsequent reviews to avoid recalling jackets unless
 

necessary. Bureau staff are currently considering needs for scientific
 

data storage and retrieval in BF and the possibilities of acquiring a
 

computer terminal for the BF reviewers for direct access to the BVM
 

computer information file.
 

5. All petitions are carried between work stations, a~oidjng the
 

regular mail delivery, to assure no delays and to maintain security.
 

In addition, all offices of the staff involved with petition review
 

are locked at night to maintain security.
 

The initial routing of a petition submission is determined at the
6. 

time of logging in SCI based on the information supplied with the
 

petition by the BVI reviewer.
 

The 	Scientific Review Process
 

Before BF recommends approval of a new animal drug to BVM, concurrence
 

is always required from the Division of Chemistry and Physics (DCH),
 

the Division of Toxicology (DT), and the Associate Director for Sciences
 

(SCI). 

1. 	DCH has responsi ility for evaluation of the following:
 

A. 	Adequacy cf the residue information and determination of the
 

withdrawal period.
 

B. 	Adequacy of the proposed regulatory method of analysis for
 

residues.
 

C. 	Adequacy of information on the metabolism of the drug (in
 

conjunction with DT).
 

When the proposed regulatory method and residue data involve a micro

biological assay, e.g. for an antibiotic, BVM has responsibiliry for
 

the 	adequacy of these data. However, DCH i.n conjunction with DT
 

considers the question of drug metabolism and the assignment of
 

conditions for the assay which include the target tissue, compounds
 

to be measured, and the required lower limit of measurement.
 

The 	DCH team leader for animal drug review assigns a primary reviewer
 

for 	each petition. On completion of the review, a response is prepared
 

to the Assistant Director for Petition Review in DT. A rough draft
 

of the response is reviewed with the DCH t~am leader and the Chief
 

of the Residue Analysis and Method Investigation Branch (RAMIB) before
 

final typing. Frequently, the reviewers in the unit will exchange
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and 	critique each other's reviews to take advantage of the various
 

expertises within the review unit. Another advantage of this practice
 

is to provide general familiarity with the petition by more than one
 

reviewer, so that in the absence of the primary reviewer, another
 

staff member is available to handle questions.
 

Occasionally, a rough draft is discussed with a reviewer in DT, when
 

questions of mutual interest need to be clarified before a conclusion
 

is reached. This most frequently occurs in recommendations for granting
 

or in the review of metabolism data
a withdrawal period for INAD use 


where decisions involve both toxicology and chemistry judgments.
 

Following the supervisory approval of the team leader and Chief of the
 

RAMIB, the response is returned to the primary reviewer, typed in final
 

form, signed by the reviewer, and transmitted to DT.
 

2. 	DT is responsible for the following:
 

A. 	Aderquacy of the toxicology data.
 

B. 	Assignment of the "safe" level of residue or tolerance, or
 

alternatively, assignment of the lower limit of measurement
 

required for the regulatory method of analysis for residues
 

to assure food safety.
 

C. 	Overall responsibility to determine when all requirements on
 

food safety have been satisfied.
 

DT shares responsibility with DCH to determine the adequacy of the
 

metabolism data.
 

level of residue, DCH recommends a
When DT determines the "safe" 


withdrawal period based on the residue data. In the case of an INAD
 

where the human safety data are incomplete for NADA approval,
 

judgments on withdrawal. for investigational use are made jointly
 

considering the limitations in both the chemistry and toxicology
 

information.
 

DT has responsibility for preparing the BF response to BVM. Accordingly,
 

the response is from the DT reviewer, through the DT Assistant Director
 

for Petition Review and th2 Associate Director for Sciences to the BVH
 

reviewer.
 

The rough draft of the response is reviewed by the DT team leader before
 

final typing. When the response to BVM is completed in DT and signed
 

by the reviewer and supervisors, it is transritted to SCI.
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3. The BF program manager for animal drugs provides a policy review
 
for the Bureau and has delegated authority to sign off all responses
 
for SCI. Any petition which involves the setting of a new precedent
 
o: major deviation from usual policy will be referred to the Associate
 
Director for Sciences for his approval. Following approval in SCI,
 
the response is transmitted to BVM.
 

4. Any reviewer has the option of requesting consultation or special
 
review of particular data by a subject matter expert in the Bureau.
 
For example, in DCH this may be a mass spectrometry expert, a polymer
 
chemist, a heavy metals analytical specialist, a pesticide chemist, etc.
 
In DT, it may be a specialist in teratology, mutagenesis, neuropharma
cology, etc., or a request may be made of the Division of Pathology for
 
a special review.
 

Statistical analysis is always conducted on the data from a method
 
validation trial. The DCH and DT reviewers may request special
 
statistical review by the Division of Mathematics on any data where
 
they feel it is advisable before a coiclusion is reached.
 

Some petitions raise questions about an area of microbiology or questions
 
of the nutritional integrity of food from drug-treated animals. There
fore, a review or consultation with appropriate staff in the Division
 
of Microbiology or the Divisions of Nutrition and Consumer Services may
 
be sought.
 

Each assigned reviewer in DCH and DT has the responsibility to alert
 
his supervisors and the BF program manager when a petition raises
 
policy issues or administrative and legal questions that need to be
 
resolved prior to completing the BF recommendation. Arrangements can
 
then be made to resolve these issues while the scientific review proceeds
 
concurrently.
 

5. In any complex scientific area, there will on occasion be differences
 
of scientific opinion among the staff. The procedures in BF for resolving
 
such differences utilize the line organization authority. For example,
 
when a reviewer in DCH and a reviewer in DT have a difference of opinion
 
which is not resolved in joint conference with the respective team
 
leaders, the issue is reviewed first by the next line supervisors and
 
ultimately is reviewed by the respective Division Directors, if necessary.
 
The Associate Director for Sciences may or may not initially participate
 
in a Division Director's review.
 

Generally, Division Directors are not involved in a given petition
 
review unless controversy arises. Therefore, it is requested that
 
when a drug sponsor opposes the conclusions reached by the Bureau on a
 
human safety question and plans to appeal the decision to the Director
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of the Bureau of Foods, that the matter first be brought to the attention
 
of the BF program manager so that arrangements can be made for a briefing
 
on the issue to the Division Directors and the Associate Director for
 
Sciences for their consideration.
 

Informal exchange of ideas and information is encouraged between the
 
rev.iewers in BF and BVM. When a major disagreement occurs between the
 
two Lureaus whic4 can not be resolved by the reviewers, the BF program
 
manager arranges for a BF re-evaluation of the issue by the line managers.
 
If a major policy issue is involved, the matter may be placed on the
 
agenda for the regularly held joint BVM-BF Director and staff meetings
 
or presented to the Working Group on Animal Drugs, chaired by the
 
Deputy Commissioner.
 

Petition Assignments and Priority
 

The assignment of primary reviewers for each petition in DCH and DT by
 
the team leaders is based primarily on current workload for each reviewer
 
and past experience or expertise with the particular type of drug.
 
Whenever possible, continuity on sequential submissions is maintained
 
with the original reviewer, although workload consideration and training
 
of reviewers may affect the assignment decisions.
 

Petitions are handled on a priority basis by date of receipt by the
 
reviewer, unless there is a valid reason m-utually agreed upon by BVM
 
and BF management. Because each reviewer at any time will have a number
 
of petitions assigned, h2 may elect while conducting an extensive review
 
of one petition or awaiting additional information, to handle a relatively
 
short submission out of sequence. 
For this reason, reviews of protocols
 
or INADs may be completed while an extensive review of a new NADA with
 
prior data of receipt, is in progress. The review of data submitted to
 
Master Files or in Drug Experience Reports are generally given lower
 
priority than INAD and NADA submissions, unless the data are critical to
 
a pending NADA and INAD approval.
 

In addition to the above guidelines, the Bureau managers utilize the
 
monthly status reports on outstanding petitions to focus on priority.
 



Petition Flow Process in the Bureau of Foods, Exhibit A.
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A TTA CHMEN T 3 

REGULATION OF ESSENTIAL 
ADDITIONS TO ANIMAL 

NUTRIENT 
DIETS 

D. E.Ullreyl 

The Federal Food, Drug, and Cosmetic Act as 

amended (FDA, 1979a) does not include a definition of 

essential nutrients for animals. The term "animal 

feed" has been interpreted to ,clude this class of 

substances, and essential nutrient additinns to animal 

diets have been regulited as food additives or through 

qualification for the GRAS (generally recognized as 

safe) list. This position requires that individuals 

who wish to fortify animal diets with nutrients re-

cently recognized (since 1958) as essential must file 

a petition with the Food and Drug Administration (FDA),

propuing issuance of a regulation prescribing the 

conditions under which such additives may be safely

used. Since nutrients are not usually proprietary

substances, individual companies are loathe to make 

the financial investments necessary to gain FDA ap-

proval for their use. This problem has caused par-

ticular difficulties ds animal production systems have 

changed, leading to defiiencies of certain nutrients-

such as selenium - which previously were of little 

concern, 


filenium - A Model Case 

Selenium isa semimetal which isvery similar to
 

sulfur inits chemical properties. Itexists insoil 

as basic ferric selenite, calcium selenate, elemental 

selenium, and organic compounds derived from plant and 

microbial tissue. Its availability for uptake by 

plants isgreater inalkaline soils than inacid soils,

and certain plants accumulate the element inquaiti-

ties which are toxic to animals which eat them. Much 

of the early interest in selenium among nutritionists 

concerned this very issue. Marco Polo referred inhis 

journals to "...a poisonous plant...which ifeaten by

(horses) has the effect of causing the hoofs.. .to drop 

off" (Polo, 1926). In1857, Dr. T. C.Madison, a U.S.
 
Army surgeon at Fort Randall.. Nebraska Territory, de-

scribed similar signs inhorses which he attributed to

'alkali disease" (Madison, 1860). Selenium was iden-

tified as the toxic principle by scientists from the 

U.S. Department of Agriculture a! d the South Dakota 

and Wyoming State Agricultural Experiment Stations 

through a series of studies began in1929 (Franke,

1934). Not until 1957 (Schwarz and Foltz, 1957; Pat-

terson et al., 1957; Scott et al., 1957; Stokstad et 

al., 1957) was the role of selenium as an essential 

nutrient established. Kubota et al. (1967) subse-

quently determined that the selenium-deficient areas 

of the United States are much larger than those areas 

which are selenium-toxic. 


ina number of sigrs that
Deficient diets result 

can be prevented by supplemental selenium. These in
clude liver necrosis (Schwarz and Foltz, 1957; Eggert 

et al., 1957), exudative diathesis (Patterson et al., 

M57T, and myopathy (white muscle disease) (fMuthet


al., 1958; Hogue, 1958; Hartley and Grant, 1961). Spe-

cies inwhich deficiency signs have been demonstrated 

include mice, rats, guinea pigs, rabbits, chickens, 


1	Professor, Dept. of Animal Science, Michigan State 

University, East Lansing. 


turkeys, quail, swine, sheep, cattle, horses, dogs,
 
deer, and squirrel monkeys. Growth responses to sel
enium supplements have been reported inchildren with
 
kwashiorkor (Schwarz, 1967; Majaj and Hopkins, 1966).

In1973, workers at the University of Wisconsin estab
lished that selenium isan integral part of the erzyme

glutathione pero.:idase, which functions importantly in
 
protecting cell membranes against peroxidative damage
 
(Rotruck et al., 1973). This enzyme ispresent inthe
 
tissues of all higher animals. including humans.
 

Selenium Deficiency On Farms
 

Dramatic changes have been made inthe management

of food animals over the past 20 yearE. Most poultry,

swine, dairy cattle, and fini,1 n9 beef cattle are now
 
raised with limited use of pesture. This change, plus

less use of other green forages, has decreased intakes
 
of vitamin E. Since the need for selenium isrelated
 
to the dietary supply of vitamin E, animals raised
 
under intensive management inselenium-deficient areas
 
frequently exhibit deficiency signs when not supple
mented with selenium and vitamin E (National Research

Council, 1971).
 

Michigan State University scientists first diag
nosed the deficiency in commercial swine herds in
 
Michigan in1967 (Michel et al., 1969). Since other
 
diseases bear some resemblance to this deficiency, it
 
is likely that the deficiency was present, but undiag
nosed, much earlier (Trapp et al. , 1970 ). Sudden
death losses were common inpigs shortly after wean
ing, and controlled studies suggested that mortality
ranged from 15 to 20 percent, while deficiency lesions 
were present in25 percent or more. Impaired repro
ductive efficiency was also evident (Ullrey, 1974).
 

Similar practical problems were reported incom
mercial turkey flocks in southwestern Ohio in 1964
 
(Scott et al., 1965). Poor growth, increased mortal
ity, and gizzard myopathy were seen in young poults.
 
Inthe presence of vitamin E, a selenium requirement
 
nf 0.18 ppm was established. In1967, Thompson and
 
Scott showed that even when generous amounts of vita.
min E were present, selenium was still essential for
 
the chick and quail, and a year later (Thompson and
 
Scott, 1968) these Cornell scientists recommended that
 
poultry feeds which were not supplemented with a sta
ble form of vitamin E should contain .elenium at a
 
concentration of at least 0.15 ppm, a figure which was
 
0.1 ppm greater than most commercial poultry feeds in
 
that region.
 

Petition For GRASStatus ForSelenium
 
The increasing incidence of selenium deficiency


inthe nation's herds and flocks during the 1960s
 
stimulated the American Feed Manufacturers Association
 
(AFMA) to petition FDA for GRAS status for selenium,
 
so that supplements might be legally added to animal
 
diets. The petition was prepared by the AFMA Director
 
of Feed Control and Nutrition and was submitted March
 
9, 1970. Supplements to the petition were provided on
 
March 31, April 21, May 11, May 18, May 21, and Octo
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On April 19, 1973, a Draft Environmental Impact
ber I,1970. On September 23, 1970, the Director of 

published by FDAin complithe FDA Bureau of Veterinary Medicine (BVM) acknowl- Statement (FDA, 1973a) was 


edged receipt of the petition and several of the sup- ance with the requirements of the National Environ-

Act. A propsed food additive regulaplemental submissions. The BVM Director concluded mental Poli. 


8 days later (FDA, 1973b). By the
that GRAS status had not been established and proposed tion was published 

the FDA
inthis and a subsequ;.nt letter (dated November 24, end of the comment per 6d (June 26, 1973), 


Hearing Clerk had received 19 comments on the environ1970) that studies should be conducted wit' target 

species to establish whether selenium supplements would* mental impact staterrent and 143 comments on the regu

lation. Of the *i43 coriments, 65 were from private
increase selenium concentrations inedible tissues of 

citizens, 40 from feed and associated industries, 12
animals which were not initially deficient. This pro-


on the 1962 Drug Amendments (Public from trade assnriations, and 26 from university sciposal was based 

and Cosmetic entists. Responses were judged 73 'nfavor, 68 op-
Law 87-781) of the Federal Food, Drug, 


Act (FDA, 1979a) which required that chemicals used in posed and 2 noncommital. Of the 40 feed and related
 
38 favored selenium supplements,
feed for food-producing animals must not adversely af- industry comments, 


fect the animals nor result ina residue inproducts one was opposed, and one was noncommital. All 12
 

used for human food if the chemicals posed a carcino- trade association comments favored the proposal, as
 
did 22 of the 26 university comments; 3 were opposed,
genic risk.2 

and one was noncommital. One of the 65 comments from
 
private citizens was infavor, while the remainder
The AFMA Director of Feed Control and Nutrition 


replied to the BVM Director on December 21. 1970, by were opposed.
 
submitting published data on (1) ranges of selenium
 
levels intypical turkey, chicken, and swine feeds, After the sibmission of further data, and delib

(2)normal background levels of selenium intissues of 
 eration by FDA, the availability of the Firal Environ

poultry and swine, (3)the effect of recommended sele- mental Impact Statement--Selenium inAnimal Feeds was
 

nium supplements inpoultry and swine diets on human announced inthe Federal Register on Tuesday, January
 
The final fnod additive regulaselenium intakes, and (4) tissue selenium levels in 8, 1974 (FDA, 1974b). 


poultry and swine fed practical diets supplemented tion was also published that day (FDA, 1974a). It
 

with selenium. Since comparable data were not avail- took effect on February 7, 1974, 17 years after the
 
the essential nature of selenium, and 4
able for ruminants, the original petition was amended discovery of 


to include only poultry and swine. However, the peti- years after submission of the original petition toFDA.
 

tioners reaffirmed their belief that this submission {Parenthetically, New Zealand's Governor-General au
and proposed GRAS criteria thorized selenium supplementation under medical or
satisfied the existing 


veterinary prescription in1959 (Governor-General,
(FDA, 1970). The official notice of filing of the pe-

tition was published inthe Federal Register Thursday, 1959)1.
 
June 17, 1971 (FDA, 1971), although the GRAS issue was
 

FoodAdditive Regulation For
 replaced by a proposal to establish a food additive 

Selenium For Ruminantsregulation governing "...the safe use, as a nutrient, 


of selenium from sodium selenite or sodium selenate in Despite the discovery in1958 (Huth et al., 1958;
 
the feed of chickens, turkeys, and swine Hogue, 1958) that selenium would protect against white
 

muscle disease inyoung ruminants, and the generally
 
FoodAdditive Regulation For Selenium recognized benefit of injectable vitamin E-selenium
 

For Swine AndPoultry preparations for young lambs and calves, itwas still
 
not legal to supplement deficient ruminant diets in
 

During the period that the AFMA petition was be- 1975. On August 29, 1975, the Assistant Director of
 
ing developed and for some years afterward, a number the Ohio Agricultural Research and Development Center,
 
of researchers were conducting controlled studies to Wooster, wrote to a number of agricultural experiment
 
develop data for submission to FDA. Since selenium station directors and animal science department chair
was not an approved food additive, these studies were men, enlisting their support in establishing a Sele
conducted under "investigation of new animal drug" nium for Ruminant Animals Task Force. Initial members
 
(INAD) numbers issued by FDA. Regulatory activity was of the Task Force included scientists from Purdue Uni
also coordinated with the Meat and Poultry Inspection versity, Virginia Polytechnic Institute and State Uni-

Service of USDA. Experimental animals fed supplemen- versity, University of Illinois, Ohio Agricultural Re
tal selenium could not be used for human food, and search and Development Center, Oregon State Univer
their carcasses or products were denatured and de- sity, and Michigan State University. Their efforts
 
stroyed. After sufficient data were acquired to sat- were coordinated by the Assistant Director of the Ohio
 
isfy FDA and USDA of the safety of the practice, human Agricultural Research and Development Center in con
food use was permitted after a 60-day selenium with- sultation with the AFMA Director of Feed Control and
 
drawal. Nutrition and a representative of FDA-BVM.
 

The Task Force held its first meeting at the
 
O'Hare Hilton in Chicago on October 23 and 24, 1975.
 

2 
Six published studies (National Research Council, The previously designated scientists were present,
 
1976) have examined the issue of selenium as a car- plus representatives from the University of Florida
 

that this element and the University of Missouri. A representative from
cinogen. Three studies alleged 

was carcinogenic, while three drew the opposite con- the University of Wisconsin joined the Task Force
 

This group assumed responsibility for assemclusion. A critical evaluation of these six trials later. 

revealed significant errors inexperimental design, bling published information and developing new data in
 

unusually high levels of selenium and/or infectious the preparatinn of a supplemental food additive peti

disease inthe three studies inwhich carcinogeni- tion to permit the addition of selenium as sodium sel
diets of sheep and cattle at
city was indicated. The remaining three studies, enite or selenate to the 


which were well controlled investigations, found no a level of 0.1 ppm. Some research was already under
initiated, and preparaevidence of carcinogenic activity. Scientists in way. Additional research was 


FDA and the National Cancer Institute concluded that tion of the petition began immediately.
 
"judicious administration of selenium derivatives to
 

Task Force found that evidence of seleniumdomestic animals-would not constitute a carcinogenic The 

risk" (FDA, 1973b). responsive disease inthe field was overwhelming; ac

http:subsequ;.nt
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cording to one survey (Wolf et al., 1963), white mus- level not to exceed an intake of I mg/head/
 
cle disease had been diagnosed in lambs and calves in day.
 
30 of the 50 United States. Agricultural statistics (c) Up to 20 ppm ina salt-mineral mixture for
 
showed that approximately 51 percent of the beef cat- free-choice feeding at a rate not to exceed
 
tle, 69 percent of the dairy cattle, and 31 percent of an intake of 1 mg/head/day.
 
the sheep produced in1975 inthe United States were (5) Dairy cattle
 
produced inselenium-deficient states. Economic loss- (a) In complete feed at a level not to exceed
 
es to livestock producers were associated with death 0.1 ppm.
 
losses, imp.ired reproductive efficiency, and, insome
 
cases, reduced growth, feed efficiency, and production Epilogue
 
of milk and wool. Total losses during 1975 to pro
ducers of beef cattle, dairy cattle, and sheep were Ithas taken 22 years from the discovery of the
 
estimated to be nearly $545 million (Selenium for Ru- essential nature of selenium to gain approval from FDA
 
minants Task Force, 1976). to add this nutrient to the diets of certain poultry,
 

swine, sheep, and cattle. This period includes 12
 
On March 31, 1977, the first edition of the sup- years during which the efforts of large numbers of
 

plemental petition was submitted to FDA. Subsequent scientists were directed specifically toward this goal.
 
editions ultimately included the following sections: The research cost cannot be precisely estimated, but
 

the specific projects involving the SeleniuT for Rumi
(1) Indications of selenium-responsive disease inthe nants Task Force were budgeted at $173,124 for a 1

field, including reports from veterinary diagnos- year period in 1976 and 1977 (Johnston, 1976). It
 
tic laboratories, would certainly be conservative to suggest that the
 

the diets of effort expended so far inmeeting regulatory require(2) Justification for addinq selenium to 

ruminants, ments for selenium has cost over a million dollars.
 

(3) Selenium content of grains and forages inrela- The inability to supplement demonstrably deficient
 
tion to the selenium requirements of ruminants. diets during this period has cost hundreds of millions.
 

Further effort isstill needed and is continuing,
(4) Safety of selenium when fed at a level of 0.1 ppm 

to cattle and sheep. since addition of selenium to diets for laying hens
 

(5) Analytical methods for selenium. producing eggs for human consumption has not yet been
 
(6) Proposed methods of feeding selenium to sheep, approved by FDA.
 

dairy cattle, and beef cattle.
 
(7) Research data from Task Force members.
 
(8) Estimate of effects on human health from con- 3 This amount includes some costs of graduate assis

sumption of tissue from ruminants consuming feed tants and technical assistance but not the salaries
 
containing selenium at C.1 ppm. of senior scientists.
 

(9) Environmental and economic impact analysis.
 

On Tuesday, March 21, 1978 (FDA, 1978a), an
 
amendment to the selenium regulation was published,
 
permitting supplementation of the diet of ewes and Uterature Cited
 
ewes with lambs up to 8 weeks of age. Notice was
 
given inthe Federal Register on April 7,1978 (FDA, Combs, G. F., Jr., and M. L. Scott. 1977. The sele
1978b), that a food additive petition had been filed nium needs of laying and breeding hens. In Pro
by AFMA (for the Task Force) proposing that the use of ceedings of Cornell Nutrition Conference, -Ithaca,
 
supplemental selenium be extended to diets of sheep New York, pp. 74-82.
 
and of beef and dairy cattle. A further amendment was Eggert, R.G., E.Patterson, W. T. Akers, and E. L. R.
 
published on Friday, January 26, 1979 (FDA, 1979b), Stokstad. 1957. The role of vitamin E and sele
including beef, dairy cattle, and all ages and sexes nium inthe nutrition of the pig. J.Anim. Sci.
 
of sheep. The final regulation thus included the fol- 16:1032 (abstr.)
 
lowing features: FDA. 1970. Section 121.3 of the Food Additive Regu

lations. Federal Register 35:18623.

Selenium (as sodium selenite or selenate) may be FDA. 1971. Notice of filing of petition for food ad

added to feed as follows: ditive: selenium. Federal Register 36:7.
 
FDA. 1973a. Draft Environmental Impact Statement:
 

(1) Poultry Rile Making on Selenium inAnimal Feeds. Food and
 
(a) Incomplete feed of growing chickens up to Drug Administration, Rockville, MD.
 

16 weeks of ige at a level not to exceed 0.1 FDA. 1973b. Selenium inanimal feed: proposed food
 
ppm. additive regulation. Federal Register 38:10458.
 

(b) Incomplete feed of turkeys at a level not FDA. 1974a. Food additives: selenium inanimal feed.
 
to exceed 0.2 ppm. Federal Register 39:1355.
 

(2) Swine FDA. 1974b. Selenium inanimal feed: availability
 
(a) Incomplete feed at a level not to exceed of final environmental impact statement. Federal
 

0.1 ppm. Register 39:1371.
 
(3) Sheep FDA. 1974c. Final Environmental Impact Statement:
 

(a) Incomplete feed at a level not to exceed Rule Making on Selenium inAnimal Feeds. Food and
 
0.1 ppm. Drug Administration, Rockville, MD.
 

(b) In a feed supplement for limit feeding at a FDA. 1978a. Food additives: selenium inanimal feed.
 
level not to exceed an intake of 0.23 mg/ Federal Register 43:11700.
 
head/day. FDA. 1978b. Notice of filing of petition for food
 

(c) Up to 30 ppm in a salt-mineral mixture for additive: selenium. Federal Register 43:14736.
 
free-choice feeding at a rate not to exceed FDA. 1979a. Federal Food, Drug, and Cosmetic Act (as
 
an intake of 0.23 mg/head/day. amended). Food and Drug Administration, Rockville,
 

(4) Beef cattle MD.
 
(a) Incomplete feed at a level not to exceed FDA. 1979b. Food additives permitted in feed and
 

0.1 ppm. drinking water of animals: selenium. Federal Reg
(b) In a feed supplement for limit feeding at a ister 44:5392.
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