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Unresolved Issues in the Conflict

Between Individual Freedom
and Government Control

of Food Safety
By PETER BARTON HUTT

This paper was presented by Mr. Hutt at the Conference on
Public Control of Environmental Health Hazards, New York

Academy of Sciences, New York City, June 29 , 1978 .

FOR OVER 70 YEARS, Congress and the Food and Drug Adminis­
tration (F DA) ha ve pursued a straight forward and simple policy

that no risk can be tolerated in the nation's food supply. The Federal
Food, Drug, and Cosmetic Act prohibits an y "poisonous or deleterious
substance. t'Land the Food Additives Amendment of 1958 requires
that all food additives be proved "safe" before marketing and explic­
itl y prohibits an y food additive foun d to ind uce cancer in test animals.P
The FDA, in turn, has pursued this congressional mandate with un­
flagging determination , and ha s eliminated from the food supply any
ingredient that failed to meet the rigorous statutory standards."
Obj-ections to such action, on the ground that it was inhibiting free­
dom of individual choice, were either ignored or summarily overruled.

In light of this history, one can barely suppress astonishment at
the events of the past few months. Congress specifically enacted legis­
lation to permit the continued marketing of saccharin," a food ingre­
dient which the FDA has concluded was in violation of three separate

121 U.S.C. .342(a)(I) .
221 U.S.c. 348.
3 See, e.g., 21 CFR part 189, proposed

in 38 F. R. 20040 (July 26, 1973) and

promulgated in 39 F. R. 34172 (Sept.
23, 1974).

~ P.L. 95-203, 91 StM. 1451 (1977) .
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safety standards under the Federal Food, Drug, and Cosmetic Act. "
FDA Commissioner Kennedy, who 'had staunchly defended the ban
on saccharin and opp osed the legislation to permit continued use of
that ingredient, then defended with equal vigor the right of consumers
to exercise an informed and free choice in the marketplace:

". . . far from assuming th at a ll the a nswers lie in W ashington and all th e
directions must be marked 'made ~n Washington,' we ar e instead operating on the
basis of the pri nciple that th e best wa y Ito regulate is through imparting
knowledge in the understandaJble way, thus permitting informed individuals to make
choi ces ba sedon wants and desire s. T 'his approach is made diffi cult, and ex tr insic
regulation made ,more necessary, first , when knowledge is not imparted ; second,
where th er e is a mistrust o f the ind ividual citizen's oapa city for choice ; and
third, when the subject of choice lis so complex that it is, as a practical matter,
impossible for informed choice -to operate. It is ,the t ask of regulato-rs, no less
than educators, to overcome the first difficulty, to refu se accepting the second, and
to 'sh rink tonhe a bsolute minimum the legitimate area for the t hird .!"

Not to be outdone, F edera l Trade Commission Chairman Pertschuk,
one of the principal proponents of the Consumer Protection Agency
legislation and a strong ad vocate of a wide va riety o f regulatory la ws
designed to protect the health and safety of the public, has made the
same point:

"',Con sumer Protection' is a term thaa can be put out Ito pasture for sever al
decades . It smacks of paternalism. For what consumers seek is not 'protection'
from a ben evolent 'big brother ', but participation, Rul es of Conduct in the
marketplace which enable the consumer to help himself. Th e consumer wants
essen tial information up on which to base decisions, So <that h e can fu lfill his
theoretical role as sovereign of the marketplace-not substituting government decision­
making for indi vidua l! choice; but making individual cho ice workable.?"

These devel opments could no t possibly ha ve been foreseen even as
short as two years ago.

In papers I deli vered dn September 1977 at MIT8 and in February
1978 before the International Academy of Environmental Safety," I
explored some of the implications of t hese developments for the regu­
lation o f food safety. In this paper I will complete that analysi s, and
offer specific suggestions for future food safety policy in this country.

542 F. R . 1996 (April 15, 1977); 42 8 Hutt, The Basis and Purp ose of Gov-
- -- - - _: AA~.m ' T • .. 1 """ '. """W1.."'1-1 Reaula iion of Adulteration and
ess ential information up on wh ich to base G'e:clslons, so rthat h'e can !'UlTIlI rn.s

theoretical role as sovereign of the marketplace-not substituting govern ment decision­
making for individual choke; bUit making individual choice workable.?"

These developments could not possibly have been foreseen even as
short as two years ago.

In papers I delivered lin September 1977 at MIT8 and in February
1978 before the International Academy of Environmental Safety," I
explored some of the implications of t hese developments for the regu­
lation of food safety. In this paper I will com plete th at analysis , and
offer specific suggestions for future food safety policy in this country.

542 F. R. 1996 (April IS, 1977) ; 42
F. R. 33768 (July 1, 1977) .

6 Kennedy, Re gulation, S elf-Regula­
tion, and K now ledge 15-16 (Apri l 7,
1978) .

'"'"- - - I. _ 1 __ . J.1~ ... r .... ,.,.

8 Hutt, The Basis and Purpose of Gov­
ernment R egulation of Adultera tion and
Misbranding of Food, 33 CCH FOOD
DRUG CO SMETIC LAW J OURNAL 505,
(1978 ) .

9 l-l",tt Pu hlir Polic» Issues in R eg-



J. A No-Risk Food Safety Policy Is Unattainable

Until quite recently, a no-risk food safety policy was widely thought
to b e an achievable goal. T o be sure, there was some recognition of
potential hazards of t he food supply;'? but they were not the subject
of general public kn owledge an d were th ought to he relativel y few
in number and controllable through appropriate regulatory measures.

In the past two years, however, there has accumulated substantial
scientific evidence that carcinogens an d oth er t ox ic substances pervade
the 'ent ire food sup ply . I t ns now clear that it is literally impossible
to eliminate all carcinogens from our food . Mo reove r, many of the
substances which pose a potent ial risk are part of long-accepted com­
ponents of food ,and an y attempt to prohibit their use would raise the
most serious questions both of practicality in rimplementation and of
individual free 'choice in the marketplace.

'Common Corcinoqenlc Food Components

A partial list of common food components found to be carcino-
genic in test animals"! is sufficient to illustrate this problem:

Benz (a)anthracene in food 12

Benzo(a)pyrene in food, including charcoal broiled steaks-"

Benzene, 1, 2 (methylenedioxy)-4-propenyl in rootbeer, sar-
saparilla14

Benz (e)acephenanthrylene in food 15

Benzo(j)floruanthrene in food-"

Bracken fern in greens or salads '"

10See "Human Health and the En ­
vironment-Some Research Needs," R e­
port of the Second Task F orce for R e­
search P lanning in E nvironm ental H ealth
Science 73-110 (1977) .

11 The Food and Drug Administration
has also sta ted that such common food
substances as beverage alcohol and afla­
toxin (found in peanuts, corn, and milk )
are proven human carcinogens. See 38
F. R. 10458, 10460 (April 27, 1973); 39 '
F. R. 42748 ( Dec. 6, 1974).

12Van Duuren et al., Initiatin g A ctioit»
of Aromatic H ydrocarbons in T w o-Stage
Carc inogenesis, J. Nat'l Cancer Inst. , 44:
1167 (1970); International Agency for
R esearch on Cancer, Monographs on the
Eualuation <J f Car cinogenic Risk of

Chemicals to Man (hereafter "IARC")
3 : 45 (1973).

13 IARC, 3: 91 (1973) Nat ional In­
stitutes of Health, S urvey of Com pounds
W hich Have B een T est ed for Carcino­
genic Activity ( 1961-1967 ed.) , (1970­
1971 ed.) , (1972-1973 ed.).

H IARC, 1 : 169 (1972).
15Wynder & Hoffman, The Car cino­

genicity of B eneofiuoranthenes, Cancer,
12 : 1194 (1959) IARC, 3 : 69 (1973) .

l'IARC, 3 : 82 (1973).
17Price & Pamukcu, The Inductiow of

Neo plasms of the Urinary B ladder of the
Cow and the Small Intestine of the Rat
by Feeding Brack en Fern (P teris aquil­
ina), Cancer Res., 28: 2247 (1968).
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Cadmium in food, water-s

Caffeine in coffee, tea, cocoa19

Calcium in food 20

Chloroform in water'"

Carbon tetrachloride in water22

Cycasin in cycad nut2 3

Cycl ochlorotine in rice 2 4

Dibenz(a,b)anthracene in food 25'

Egg yolk and egg wh:ite2 6

Ergot in rye27

Indeno(1 ,2,3-cd)pyrene in food 2 8

Isopropyl oils in water and fruit oils2 9

Lactose and maltose''?

Luteoskyrin in rice"!

Nickel as a contaminant in food , water32

Oil of Calamus as a flavoring agent in food 3s

18 Kol onel, Association of Cadmium
'with Renal Cancer, Cancer, 37: 1982
(1976) ; IARC, 2: 74 (1973) ,

19 Press Release , Lapan T im es, Sep­
tember 22, 1977, quoting Japanese Cancer
Research Inst.

20 Krook, Lutwak & McEntee, Guest
Editorial: Di etary Calcium, Ultim o­
branchial T um ors and Osteopetrosis in
the Bull, Am . J. Clinical Nutrition, 22
115 (1969).

21 NCI, R eport On The Carcinogenesis
B ioassay of Ch lorofor m (March 1, 1976) ;
l AR,C, 1 : 61 (1972) .

22Eschenbrenner & Miller, Studies on
H epatomas: I . S ize and Spacing of M ul­
tiple D oses in the Induction of Carbon
T etrac hloride H epatomas, J . Nat'l Can­
cer Inst., 4: 385 (1944) .

23 Cr ampton & Charlesworth, 0 ccur ­
renee of Natural T ox ins in F oods, Br.

........ & .. . ~--~-, - - - - - - } - ... ........ .. .. .0 -.,. ,_

Research Inst.
20 Krook, Lutwak & McEntee, Guest

Editorial : Di etary Calcium, Ultimo­
branchial T um ors and Osteopetr osis in
the Bull, Am. J. Clinical Nutrition, 22
115 (1969) .

21 N CI, R eport On The Carcinogenesis
B ioassay of Chl oroform (March 1, 1976) ;
l AR'C, 1 : 61 ( 1972) .

22 Eschenbrenner & Miller, Studies on
H epatomas: I. Siz e and Spacing of M ul ­
tip le D oses in the Inductio n of Carbon
T etrac hloride H epatomas, J. Nat'l Can­
cer Inst., 4: 385 (1944) .

23 Cr ampton & Charlesworth, 0 ccur ­
renee of Natural T ox ins in Fo ods, Br.
Med. Bull. , 31: 209 (1975) .

2<IARC, 10 : 139 (1976) .
2 5 IARIC, 3: 178 (1973).
26 Szepsenwol, Presenc e of a Carcino -

37: 1350 (1958) ; Szepsenwol, Carci no­
genic Effect of H ens' Eggs as Part of
the Diet in Mice , Proe. Soc. Exp. BioI.
& Med., 102: 748 (1959); Szepsenwol,
Carcinogenic Effect of Egg White, Egg
Y olk and Lipids in Mice, Proe. Soc.
Exp. BioI. & M ed ., 112: 1073 (1963);
Szepsenwol, Carcinogenic Effect of Ether
E xtract of Whole Egg, Alcohol Extract
of E gg Y olk and Po wdered E gg Free of
the Ether Extractable Part in M ice,
Proe. Soc. Exp. Bio!. & Med., 116: 1136
(1964) .

27 Nel son et al ., N euro fibromas of Rat
E ars Produced by Prolonged Fe eding of
Crude Erg ot, Cancer Res., 2: II (1942) .

29IARC, 3: 178 (1973) .
29 IARC, 3: 229 (1973) .
30Japanese J. Cancer Res" 46: 363

(1955) ; 48: 556 (1957).
31 IARC, 10: 263 (1976) .
32 C' .. _..:ln~~.n ., ,4 _ k' 0,."1"'","" rlf. the Car-

Y olk and L ipids m IVI ice, rroe. ~UC.

E xp . BioI. & Med., 112 : 1073 (1963) ;
Szepsen wol , Carcinogenic Effect of Ether
E xtract of W hole Egg , Alcohol Extra.:t
of E gg Y olk and P owdered E gg Free of
the Ether Extractable P art in M ice,
Proe. Soc. Exp. Bio!. & Med" 116: 1136
(1964) .

27 Nelson et al ., N eurofi-bromas of R at
E ars Produced by Prolonged Fe eding of
Crude Ergot, Cancer Res., 2: II (1942).

28IARC, 3: 178 (1973) .
29 lARC, 3: 229 ( 1973) .
30 Japanese ]. Cancer Res" 46: 363

(1955) ; 48: 556 (1957).
31 IARC, 10: 263 (1976).
32 Sunderman, A R eview of the Car­

cinogenicities of N icke l, Chr omium and
Arsenic Compounds in M an and Animals,
Prevo Med. , 5 : 279 (1976); IARC, 11:

,., ~ I' 1 ()~r \



Peanuts,corn products, and milk containing aflatoxins'"

Polyaromatic hydrocarbons in many plant foods'"

Pyrrolizidine alkaloids in cereals-"

Safrole in spices'"

Selenium in food 3 8

Peanuts, corn products, and milk containing aflatoxinss!

Polyaromatic hydrocarbons in many plant foods'"

Pyrrolizidine alkaloids in cerealss''

Safrole in spices'"

Selenium in food 3 8

Tannic Acid in coffee, tea, cocoa'"

Vitamin D2 40

This is merely -a tentative list 'of some food constituents for which
the evidence ofcaroinogenicity is most readily available. Under the
Biomedical Research and Research Training Amendments of 1978, as
reported by the House Committee on Interstate and Foreign Com­
merce.t! the National Cancer Institute will be required to issue an
annual report of all kn own or suspected carcinogenic agents, the
nature of exposure and the approximate number of persons exposed
to such agents, their relative toxicity, any synergistic action, the level
of exposure from food, 'and the identification of subpopulations ex­
pected to be at higher than average risk. The report is intended to assist
the public to reduce subsequent exposure to these agents. Accordingly,
the public will haveavailable to it in the future a comprehensive list
of all potential or known carcinogens occurring in the food supply.
Any pretense that food is without risk will thereafter be impossible.

Llmitotions on Government 'Protection

Because of the growing realization that all risks cannot be elimi­
nated or even reduced, responsible public o ffi cial s and scientists have
begun to emphasize the limitations of government regulation in pro­
tecting the public. Senator Kennedy has pointed out that :

"W'e rnust begin educating the public to 'the realit y th at th ere is no such
thing as absolute safety. Regulation can never completely and totall y prot ect the

3< IARC, 10: 51 (1976).
35 Id. -
36 Id.
37 IARe, 10,: 231 (1976) .
3 8 38 F. R. 10458 (April 27, 1973) ; 39

F.R.1335 (Jan. 8, 1974).
3 9 Nat ional Academy of Sciences, T ox ­

iconts Occurring Naturally in Fo ods

329-332 (2d ed. 1973); IARC, 10: 253
(1976) .

40 Gass & Allaben, Preliminary R eport
on the Carcinogenic Dose-Response
Curve to Oral Vitamin D 2 • IRC J. Med.
Sci., 5: 477 (1977).

n H .R. Rep. 95-1192, 95th Cong., 2nd
Sess. 28 (1978) . -
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"Where it was once common Ito refer to 'no-effect doses' of cnenucars anc
'safe' doses, it is now more appropriate to speak of 'no-observed-adverse-effect'
doses and 'acceptable r jsk' when describing permissible use or exposure to
ch ernicals. "<3

The Committee recommended that "material should be assessed in
terms of human risk , rather than as 'safe' or 'unsafe,' " because : "It is
not possible to guarantee a risk-free society; nor is a risk-free society
necessarily the best society.i'v'

Other Common Risks

Our country. has , of course, become accustomed to living on a
daily basis with a wide variety of very real and very serious risks.
Professor Richard Wilson of Harvard has recently performed a use-

chemicals.":" , " . _. - - -~ ~.( +).,0"0 r;"lr" based UDon actual

The Committee recommended that "material should be assessed in
terms of human risk, rather than as 'safe ' or 'unsafe,' " because: "I t is
not possible to guarantee a risk-free society; nor is a risk-free society
necessarily the best society.t'v'

Other Common Risks

Our country has, of course, become accustomed to living on a
daily 'basis with a wide variety of very real and very serious risks.
Professor Richard Wilson of Harvard has recently performed a use­
ful function by quantifying some of these risks, based upon actual
mortality statistics." Table I quantifies the annual risk of death to
an individual from participating in various sports and recreational
activities. Table II provides the annual risk of death to an individual
from various common human activities and environmental effects.
Table III states the annual risk of death to an individual from com­
mon occupat ions. It is important to appreciate that these risks are
real risks , using known mortality figures ,and are not estimates or
extrapolations. Some of the risks shown in these tables are extremely high.

. 2 Kennedy, Risk /Benefit Decisions and
the Pub lic H ealth, 124 Cong. Rec. E1310
(daily ed. March IS, 1978) . The Acting
Director of the FDA Bureau of Foods
has stated that:

". . . we should stop pretending that
absolute safety for food is possible.
It isn't, for there is virtually no
food that is without some risk to
some person. We should acknowl­
edge and explain this to the public."

Roberts, Th e Economic Effects of Gov­
ernment R egulation on the Food Industry
and the Consumer 11 (May 24, 1978) .

FOOD REGULATION

• S Nat ional Academy of Sciences,
Drinking Water and H ealth 24 (1977) .
See also Kraybill , Pesticide T oxicity and
Potential For Cancer: A Proper Per­
spective, Pesticide Control 9 (December
1975) .

.. Id. at 57.

.s Tables I-III are derived from Wil­
son, Direct Tesltimony before t he Oc­
cupational Safety and Health Adminis­
tration, OSHA Docket No. H-090 (Feb­
ruary 1978) . The bases for Dr. Wil­
son's calculations are set out in his
testimony.
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Deaths
1975

TABLE I
Annual Risk of Death from Sports and Recreational Activities

Individual
Participant
Risk/Year

F ootball ) AVP"~ o-oP rl ( L1~ 1 (\-5 ~ _ 1 f ry '=. f\1V\

TABLE I
Annual Risk of Death from Sports and Recreational Activities

Individual
Deaths Participant

1975 Risk/Year

Football ) Averaged ( 4x10-5 or 1/25 ,000
over

Part icipants

Aut omobile racing ) ( 1.2xlO-3 or 1/ 830

Horse racing ) ( 1.3x l 0-30r 1/ 770

Motorcycle racing ) ( 1.8x lO-3 or 1/ 550

P ower boating ) ( 1.7x10-4 or 1/5 ,900

Boxing (amateur) ) 40 hours/ year ( 2.10-5or 1/S0,000
engaged in

sports

Skiing ) ( 3xlQ-5or 1/33,000

Canoeing ) ( 4xlO-4 or 1/2,500

Rrock climbing (U. S.» ( 10-3 or 1/1 ,000

Fishing (drowning) Averaged 343 1.Ox10-5 or 1/100,000
over

fishing li-
censes

Drowning (all recrea- 4,110 1.9x1O-5or 1/ 53,000
tional causes)

Bicycling (assumi ng) 1,000 10-5 or 1/100,000
one pers on per bi-
cycle)
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Home Accidents
(1975 )

Alcohol-s-cirrhosis of the liver (1974)

Alcohol-s-cirrhosis of the liver (moderate
drinker)

Motor Vehicle
(1975)

( Total
( Pedestrian

(involuntary)

46,000 2.2xlO-4or 1/4,500

8,600 4xlO-5 or 1/25,000

25,500 1.2xlO-5or 1/83,000

1.6xl0"4 or 1/6,250

4xl0"5 or 1/25,000

Air travel: one transcontinental trip/year
jet flying professor

Accidental poisoning-solids and liquids
gases and vapors

(involuntary)

1,274
1,518
~,ow

3xlO"a or 1/330,000
10-4 or 1/10,000

6xlO"a or 1/170,000
7xlO"a OT 1/140,000

,+XJ.V - Ui J../4.J ,VVV

Home Accidents
(1975 )

Alcohol-s-cirrhosis of the liver (1974)

Alcohol-s-cirrhosis of the liver (moderate
drinker)

25,500 1.2xl0"5 or 1/83,000

1.6xl0"4 or 1/6,250

4xl0"5 or 1/25,000

Falls

Air travel: one transcontinental trip/year
jet flying professor

Accidental poisoning-solids and liquids
gases and vapors

Inhalation and ingestion of objects

Electrocution

1,274
1,518

2,991

1,157

16,339

160Tornados

Hurricanes
( Average over
( several years

3xlO-aor 1/330,000
10-4 or 1/10,000

6xlo-a or 1/170,000
7xlO"a OT 1/140,000

1.4xlO-5 or 1/71,000

5xlO"a or 1/200,000

7.7xl0"5or 1/13,000

5xl0"7 ,or
1/2,000,000

U8 4xl0"7 or
1/2,500,000

Lightning

Air pollution (total U. S.) estimate (sul ­
phates)

Vaccination for small pox (per occasion)

Living for one year downstream of a dam
(calculated)

FOOD REGULATION

90 4xl0"7 or
1/2,500,000

30,000 1.5xl0"4 or 1/6,700

3xlO"a or 1/330,000

5xl0"5 or 1/20,000
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6x10-4 or 1/1,700Mining & Quarrying (accident only )

TABLE ill
Annual Occupational Risk of Death

Number of
Fatalities
(in 1975

unless stated)

TABLE ill
Annual Occupational Risk of Death

Number of
Fatalities
(in 1975

unless stated)

500

Individual
Risk/Year

Individual
Risk/Year

Coal mining-accident (average 1970-74)
-black lung disease (1969)

Agriculture-total
-tractor driver (one driver/

tractor)

Tra,de

Manufacturing

Service

Government

Transportation & Utilities

Airline Pilot

Truck driver (one dri ver/truck)

Jet flying consultant & professor

Steel worker (accident only) (1969-71)

Railroad worker (1974) (all accidents
excluding grade crossing)

Fire fighters (1971-72 average)

180
1,135

2,100

1,200

1,500

1,800

1,100

1,600

400

66

688

1.3xlO-3or 1/770
8x10-3 or 1/770

6xlO-4 or 1/1,700

1.3xlO-4 or 117,700

6x10-4 or 1/1,700

8xlO-5 or 1/12,500

9xlO-5 or 1/11 ,000

1.1x10-4or 1/9,100

3.3xlO-4 or 1/3,000

3x10"4 'or 1/3,300

10-4or 1/10,000

10"4 or 1/10,000

2.8x1o-4or 1/3,600

1.3x10"3 or 1/770

8xlO-4 or 1/1,250
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Modern technology has reduced our individual and societal risks,

not increased them.

Nor is modern technology responsible for most of the current

carcinogenic risk in the food supply. The afla toxin in peanuts, corn,

and milk occurs naturally. Nitrosamines are formed by a combination

of naturally-occurring nitrites and arnines , both of which are found

in abundance in the foods that we consume every day. The benzo (a)­

pyrene in charcoal-broiled steaks, the cadmium and other heavy

metals in food , the calcium and vitamin Dz in food , the egg yol k

and egg w hit e, the lactose and maltose derived from dairy products

and starch, the safrole in nutmeg, and the tannic acid in coffee,

tea, and cocoa, were not put t here by man. They were put there

by nature. They ha ve been consumed for as lon g as man and animals
.Nor IS modern teCnnulugy respon sune ru r il1U::>L Vi UH:;\"Ull'-lH

carcinogenic risk in the food supply. The afla toxin in peanuts, corn,

and milk occurs naturally. Nat rosamines are formed b y a combination

of naturally-occurring nitrites and arnines , both of which are found

in abundance in the foods that we con sume every day. The benzo (a)­

pyrene in charcoal-broiled st eaks, t he cadmium and other heavy

metals in food , the calcium and vitamin D, in food, the egg yolk

and egg w hit e, the lactose and m altose derived from dairy products

and starch, the safrole in nutmeg, and the tannic acid in coffee ,

tea, and cocoa, were not put there by man. They were put there

by nature. They ha ve been consumed for as lon g as man and animals

have inhabited this planet.

There are, of course, many sources of cancer risk in our environ­

ment. Many risks of cancer are no more avoidable than any other

risk we face in our daily living. Table IV shows, moreover, that cancer
risks from food are no greater, and in many instances much smaller, than

from other common sources and activities.s"

.6 Table IV is derived from Wilson,
supra n, 45.
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TABLE IV
ANNUAL CANCER RISKS

Cosmic ray risks*
O ne transcontinental flight/ year

Airl ine pilot 50 hrs.yrno. at 35,000 feet
Frequent ::l ir lin p n~,c::,p",.,.pr

TABLE IV
ANNUAL CANCER RISKS

Cosmic ray risks*
One transcontinental flight/ year

Airl ine pilot 50 hrs.y'mo. at 35,000 feet

Frequent airl ine pas senger

Living in Denver compared to N. Y.

One summer (four months) camping at 15,000 feet

Other radiation risks*
Average U.S. diagnostic medical x-rays

Increase in risk fro m livin g in a brick building

Natural background at sea level

Eating and Drinking
One diet soda/day (saccharin) **

Average U.S. saccharin con sumption**

Four tablespoons peanut butter/day
(afl atoxin )*, **

One pint milk per day (aflatoxin)", **

Miami o r New Orleans -drinkdng water***

.0 lb. charcoalbroiled steak once a week (cancer
risk onl y ; heart attack, etc. additional ) ****

Alcohol-averaged over smokers and non-smokers"

Tobacco
Smoker, cancer only*

Smoker, all effects (including heart disease)"

Person in room with smoker**

Miscellaneous
Taking contraceptive pills regularly*

Skin cancer (curable) from sunbathing , rock
climbing, and other outdoor activities.*

Individual
Risk/Year

1 in 2,000,000

1 in 20,000
r: I"" rv rvr-;

Individual
Risk/Year

1 in 2,000,000

1 in 20,000

1 in 65,000

1 in 100,000

1 in 100,000

1 in 100,000

1 in 200,000

1 in 65,000

1 in 100,000

1 in 500,000

1 in 25,000

1 in 100,000

1 in 800,000

1 in 2,500,000

1 in 20,000

1 in 800

1 in 300

1 in 100,000

1 in 50,000

1 in 200

* Linear extrapolation fr om 'human epidemiolog ical data.
** Linear extrapolati on from animal data.

*** Multi-stage extrapolation from an imal data.
****Based on equivalent concentration of benzo'(ajpyrene in cigarette smoke.
* Human epidemiological data, no extrapolation.

** Based on equi valent concenteation of benzc (ajpyrene in cigarette sm oke.
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the current no-ri sk food sa fet y polic y 'embodied in the Federal 1"OOd,
Drug, and Cosm etic Act. And if th e wording of the law itself is not
chan ged. it is appare nt t ha t it mu st he reinterpreted by th e FDA
in it s daily enforcement activities, because its former mandate can
no longer be accomplished.

limitations on Disease Prevention

It is currently popular to cha mp ion the cause of disease preven­
ti on in general , and cancer prevent ion in par ticular. Prevention of
diseas e wo uld, 'aft er all, be far more effective than an y attempts to
cure disease can ever hope to h e. Very seldom, however,does an y
discussion of disease prevent ion Iocu s up on the major reason why
this approach ha s so ofte n faile d-th e fundamental libertarian prin­
ciple of free dom of individual tho ught and action that underlies the
history and tradition of our country. Ma ny of the maj or 'causes of
in it s dail y enforcement act ivit ies, because it s tormer mandate can
no longer be accomplished.

limitations on Disease Prevention

I t is currently po pular to champ ion the cau se of disease preven­
ti on in ge neral, and can cer prevention in particular. Prevention of
diseas e would, 'aft er all, be far more effective th an an y attempts t o
cure disease can eve r hope to he. V ery seldom , however, does any
discussion of disease prevention Iocus upon the maj or reason why
thi s ap proach has so ofte n faile d-the fundamental libertarian prin­
ciple of freedom of individual tho ught and action that underlies the
his tor y and t radit ion of our country. Ma ny of the maj or causes of
cancer cou ld be prevented if we eliminat ed their sources. It is al so
t rue t ha t alcoho lism coul d be prevented if we eliminated beverage
alc oh ol. Indeed , numerous other .dis eases and disabilities could be
preve nted by st r ict g overn mental regulator y requirem ents, or al­
leviated by involuntary public health treatment programs,controlling
Our perso na l hab it s and life styles. T he list is end less. But our ethical
and con stitutional concepts of civil liberties and individual freedom
preclude t hese approaches. Preven tion of disease has be en succ-essful
primarily where it ha s not interfered wit h the individual's pers onal
values or preferences-s-for example , vaccination against disease.

The cen terpiece of an y fu ture .discussion of disease prevention
through regulation of food safety must therefore be a very straight­
forward and realistic appraisal of the pract icality of prevention tech­
niques in light of the constitutional a nd ethical limitations imposed
by our so ciety, and the unwillingness of many citizens voluntarily
to cha nge their "v ices." As Dr. Thomas Trotter sa id in 1778: " Man­
kind , ever in pursuit of ple asure , have reluctantly admitted into the
catalogue of their diseases, those evils which were the immediate

FOOD REGULATION PAGE 569



offspring of their luxuries.Yt? Quite obviously, things have not
changed in the intervening 200 years.

---Th;s point is aptly illustrated by a Herblock cartoon that re­
cently appeared in the \Vashington Post.s" It shows two consumers
facing three government scientists and regulators. The consumers
carry two signs. The first says "Keep us informed of what we ought
to know." The second says "But don't tell us things we don't want

offspring of their luxuries.Yt? Quite obviously, things have not
changed in the intervening 200 years.

---Th;s point is aptly illustrated by a Herblock cartoon that re­
cently appeared in the \Vashington Post.s" It shows two consumers
facing three government scientists and regulators. The consumers
carry two signs. The first says "Keep us informed of what we ought
to know," The second says "But don't tell us things we don't want
to hear."

Focusing on the issue of "free choice" will, indeed, be very
helpful in targeting those areas where prevention techniques can be
very effective because they do not involve significant diminution of
individual choice (such as, reducing water and air pollution), and
where they will be of limited effectiveness because they depend upon
individuals voluntarily changing their lifestyles when they do not
wish to do so (such as, reducing caloric intake rather than con­
suming artificially sweetened food). It will also necessarily lead to
consideration of alternative strategies in those areas where our tradi­
tion of civil liberties precludes direct government intervention in
the individual's freedom of choice.

II. legal Constraints Require the Development
of a Consis tent Food Safety Policy

The practical impossibility of implementing the present food
safety provisions of the law is, in itself, sufficient to assure that
Congress and the FDA begin to formulate a new food safety policy
for the future.' It is also useful to appreciate, however, that very
important legal considerations provide an independent reason for
fashioning new public policy in this area.

Constitutional Principles
Supreme Court decisions during the early 1930's invalidating

government action on the ground that it violated "substantive" due
process of law4 9 have long since been repudiated.P? With very rare
exception, courts today are unwilling to second-guess Congress by
strik·ingdown any form of government regulation, however out­
rageous it might be, on that particular constitutional ground. A num-

47 Trotter, Essay'. Medical P hilosophi­
cal and Chemical, on Drunkenness (1778).

48 Washington Post, May 28, 1978, page
C6.
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49 E.g., New State Ice Co. u. Liebman,
285 U. S. 262 (1932).

50 E.g., N ebbia v. New Yark, 291 U. S.
502 (1934); United States u. Carolene
Products c«. 304 U. S. 144 (1938).
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are impossible.P" The courts have demanded, however, that reg­
ulatory agencies "supply a reasoned analysis indicating that prior
policies and standards are being deliberately changed, not casually
ignored," where different principles are applied in similar situations. 59

If the FDA chooses to !ban some carcinogens from the food supply,
but not others, it must offer a reasoned analysis demonstrating
why the situations are different, and thus articulate a rational food
safetv nolicv t<h~t('~" ("(")"",;"t.,ntl" h.., ~~~1:~...l ...~ ...1. L: __ L - .1

are impossible.t" The courts have demanded, however, that reg­
ulatory agencies "supply a reasoned analysis indicating that prior
policies and standards are being deliberately changed, not casually
ignored," where different principles are applied in similar situations.P"
If the FDA chooses to {ban some carcinogens from the food supply,
but not others, it must offer a reasoned analysis demonstrating
why the situations are different, and thus articulate a rational food
safety policy that can consistently he applied to the entire food supply.
Current legal precedent will not tolerate ad hoc judgments or post
hoc rationalizations that fail to adhere to a minimum standard of
uniform applicability.

Faced with applying the impossible statutory standard of com­
plete safety for all Tood ingredients, the courts are also likely to
begin to interpret the 'basic safety provisions of the Federal Food,
Drug, and Cosmetic Act in ·a different way than they have in the
past. The Act has long prohibited any filth in food?? in the same
aibsolute terms that it requires that all food ingredients be safe.
When provided irrefutable evidence that It is impossible to remove
all filth from food , however, the courts have reacted in a common
sense way and refused to impose such a standard, even when the
FDA itself espoused it. 61 Reasonable tolerances for filth in food
have been ordered by the courts under those circumstances, 'and
reasonable tolerances for harmful substances could similarly he recog­
nized by the courts even without amendment of the Act.

Recent court decisions affecting other regulatory agencies illus­
trate the reluctance of courts to endorse regulatory requirements
that seemjrnpossible or lack common sense.

In the Aqua Slide case , the 'court rejected a warning required
by the Consumer Product Safety Commission (CPSC) on swimming
pool slides when it was informed rhat :
"The risk of paraplegia from swimming pool slides, however, _is extremely
remote . . . the risk, for 'slide users, is aboU'tone in 10 million, less than the risk
an average penson has of being killed by ligbtning.?"

68 Mary Carter Paint Co. v. FTC, 333
F.2d 654, 660 (CA-5 1%4) (Brown, r,
concurring) .

69 Greater Boston Television Corp. v.
FCC, 444 F.2d 841, 852 (CA DofC 1970).
See also Teamsters Local Union v.
NLRB, 532 F.2d 1385, 1392 (CA DofC
1976) ; Distrigas of Massachusetts Corp.
v. FPC, 517 F.2d 761, 765 (CA-l 1975) ;
Morine Space Enclosures, Inc. v. Federal

Maritime Comm'n, 420 F.2d 577, 585
(CA DofC 1969) ; FTC v.Crowther, '430
F.2d 510, 514 (CA DofC 1970).

6 0 21 U. S. C. 342(a)(3) .
61 E .g., United States v. 1500 Cases, 236

F.2d 208 (CA-7 1956); United States v.
General Foods Corp. (N. D. N. Y., Feb­
ruary 9, 1978).

62 Aqua Slide "N" Dive Corp. u. CPSC,
569, ,F . 2Jl'831, 840 (CA-5 1978).
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secondary role in the determination of food safety policy for the
future. Nonetheless, the constant pressure created by these legal
doctrines requires that the F DA directly confront this problem and
formulate a 'consisten t rationale for resolving it.

III. Future Food Safety 'Policy in the United States

In 'fashioning food safety policy for the future , three essential ·
areas must be explored. First, it is important to determine the
sources of the data on which regulatory decisions will be made.
Second, consistent rules mu st be established to guide the regulatory
deeieions that will be made for individual food components. Third,
an appropriate procedure must b e established to;;l.ssure the par­
ticipation both of qualified scient ists and of the general public in
the decision-making process.
~- - -...._~ • -'1 - _. -- _h _ _ - • • - •

formulate a 'consisten t rationale for resolving it.

III. Future Food Safety 'Policy in the United States

In 'fashioning food safety policy for the future , three essential ·
areas must be explored. First, it is important to determine the
sources of the data on which regulatory decisions will be made.
Second, consistent rules must be 'estab lishe d to guide the regulatory
decieions that will be made for individual food components. Third,
an appropriate procedure must be established to;;l.ssure the par­
ticipation both of qualified scient ist s and of the general public in
the decision-making process.

A. SOURCES OF 'OATA

There are three basic sources of data on which to base regula­
tory decisions respecting the safety of food ingredients: human
epidemiology, animal experimentation, and in vitro testing.

Human Epidemiology

It is the rare exception when definitive data are available to
establish, with a high degree of confidence, the actual human toxicity
ofa chemical. In most instances, regulatory decisions must be based
upon 'incomplet e information, largely from animal and in vitro testing.
I t is unlikely t'hat this will change in the future. -

The utility of human Lepiderniology s tudies in making regulatory

631d. at 842.
64 Turner Co. v . S ecretary of Labor,

5·61 F.2d 82 (iCA-7li977); AFL-CIO u.
Brennan, 530 F.2<ll09 (CA-3 1975);
Florida Peach Growers Ass'n v. United
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States Department of Labor, 489 F.2d
120 (CA-5 1974) ; Industrial Union De­
partment, AFL-CIO v. Hodgson, 499
F.2d 467 (CA DofC 1974) .
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decisions a/bout food ingredients is severely Iimited.t" for several
reasons. Epidemiological data are useful only where the ingredient
in question has been used fora sufficiently long period of time to
assure that any effects would have been manifested, the exposure
has been sufficiently high to result in a discernible difference as
contrasted with those who were not exposed, there are accurate
records for many years that allow the experience of those exposed
to the inzredient to hE' r()mn~rpr1 m;th tho ,ov~~~:~~~~ ~ .c _ .1.1- - - - f

decisions about food ingredients is severely limited.t" for several
reasons. Epidemiological data are useful only where the ingredient
in question has been used £.01" a sufficiently long period of time to
assure that any effects would have been manifested, the exposure
has been sufficiently high to result in a discernible difference as
contrasted with those who were not exposed, there are accurate
records for many years that allow the experience of those exposed
to the ingredient to be compared with the experience of other people
who are similar in all other respects but were not so exposed, and the
number of cases involved is sufficient to provide statistical sig­
nificance. With rare exception, it is highly unlikely that all of these
conditions will exist for retrospective or even for prospective epi­
demiological studies.

The food supply currently consists of an estimated 13,000 corn­
ponents.P" It would be impossible for anyone accurately to recall
in detail the components of his past diet , even for a very short period
of time, much less for the decades that are thought to be required
£.01'" a valid epidemiological study. In order to maintain a proper
diary-based epidemiological record for the future that would permit
statistically valid conclusions, it would be necessary for , tens of
thousands of individuals to record in minute detail the ingredient
statement of ,every food they 'consum e, over a period of many years,
and to computerize all of this information. Even then, this informa­
tion could cover only the estimated 3,000 direct food additives, and
not the estimated 10,000 .indirect food constituents or the unknown
additional environmental contaminants. Thus, either retrospective or
prospective epidemiological dietary studies of large human popula­
tionsare impracticable for purposes of regulatory decision-making
on food safety.

Even if such studies could be undertaken as a practical matter,
their ability to distinguish effects vcaus ed by individual food con­
stituents as contrasted with the diet as a whole is highly question­
albIe. It is estimated that 60 percent of female canc-er and 40 percent

6G See, e.g., the discussion of the avail­
able epidemiological studies on saccharin,
in the Food and Drug Administration
notices on these studies, 42 F. R. 20001
(iAproil 15, 1977) and 4i2 F. R. 33768
(July 1, 1977), and in ' Office of Tech­
nology Assessment, Cancer Testing Tech­
nology and Saccharin 26-28 (1977). See
also National Academy of Sciences, 1
Contemporary Pest Control Practices and

Prospects 61-64 (1975); National Acad­
emy of Sciences, Drinking Water and
Safety 28 (1977).

60 See "Food Additives: Competitive,
Regulatory, and Safety Problems," Hear­
ings before the Select Committee on
Small Business, United States Senate,
95th Cong., Ist Sess, 42, 52, 57, 502­
503 (1977) .
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stance used in food over a long period ot time by a reratrveiy smau

cohort may yield valid epidemiological data. E ven here, however, it
is likely that an y epidemiological study would be regarded a s suf­
ficiently sensitive to be meaningful only if it found a positive result,
but not to exonerate the substance if it failed to find an effect. And
as industrial exposures are reduced by modern processing methods
and occupat ional safeguards, the opportunity for this form of epi­

demiological study lis correspondingly reduced.

Animal Experimentation

For these reasons, t oxicological testing in animals has been, and
remains, the primary source o f information for food safety decisions.
As long as this form of testing involved observation primarily for
acute effects, it was realistic and manageable. With t h e recent advent

ficierrtly sensitive to be rnearringful only if it iou~-d a po~itI~e -ie6tlf(
but not to exonerate the substance if it failed to find an effect. And
as industrial exposures are reduced by modern processing methods
and occupational safeguards, the opportunity for this form of epi­

d-emiological study lis correspondingly reduced.

Animal Experimentation

For these reasons, toxicological testing in animals has been, and
remains, the primary source of information for food safety decisions.
As long as this form of testing involved observation primarily for

acute effects, it was realistic and manageable. With the recent advent
of lifetime in utero vca rc inog enicity testing in two rodent species,

however, such a testing requirement is not practical Tor all com­
ponents o f the food supply either from an economic standpoint or
in light of the available animal testing facilities in this country and
other priorities for testing cherruicals to which we are exposed. Tests
using current go vernment-required prot ocols cost over $500,000 per
ingredient and take more than three years to 'com plet e.

Reliance upon animal testing for future regulatory decision­
making is thus misplaced. E ven if all animal testing facilities avail­
able in the country were deployed solely in testing the potential
carcinogenicity of all food sub st ances, it is unlikely that the project
would be completed in our lifetime. It ,is therefore apparent that
some other mechanism must h e found.

6 7 The Deputy Director of the Na­
tional Cancer Ins6tutehas testified
that:

" I n th e United States, the number
of cancer cases a year that appear
to be vrelated ,to diet are estimated
to be 40 percent of the total inci-

FOOD REGULATION

dence for males and about 60 per­
cent of the total incidence for fe­
males."
U. IS. Senate Select 'Comm ittee on

Nutrition and Human Needs, Diet Re­
lated to Killer Dis eases, 95th Cong., 1st
Sess. 166 (1977).
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Nor are animal vcarcinogenicity studies necessarily correlated
with human risk. 6 8 It is a logical and scientific non sequitur to argue,
as many do, that because virtually 'all human carcinogens are also
animal carcinogens, virtually all animal carcinogens are also human
carcinogens. All that can properly ib'e said at this time is that a
substance which is shown, through proper testing, to be a carcinogen
in test animals, has a greater probability of also being- a carcinoven
in hum::ln,,1>J.,.,;, ~ ~ ..,1-_.L-_

Nor are anirnal vcarc inogenicity studies necessarily correlated
with human risk. 68 It is a logical and scientific non sequitur to argue,
as many do, that because virtually 'all human carcinogens are also
animal carcinogens, virtually all 'animal carcinogens are also human
carcinogens. All that can properly ib'e said at this time is that a
substance which is shown, through proper testing, to be a carcinogen
in test animals, has a greater probability of also being a carcinogen
in humansfhan a substance which is 'shown not to be a carcinogen
in test animals. The conditions of proper animal testing for animal
carcinogenicity, moreover, remain 'in const ant scientific dispute.

In Vitro Testing
It is for this reason that the single most important priority for

food safety policy :in the future is the development, refinement , valida­
tion, and acceptance of a battery of new in vitro short-terrn carcino­
genicity predictive tests.P? on the basis of which sound regulatory
decisions can be made. These tests are quite inexpensive and can be
completed very quickly. Although they are presently too unpredictable
to justify by themselves, regulatory decisions on the safety of food
ingredients.?? it is only a matter of time before their deficiencies are
corrected and they become at least 'as reliable in predicting human
carcinogenicity as animal studies. It is likely, indeed, that in time
they will be perfected to a point where they are able to mimic human
response far more accurately than animal testing.

Thus, it is apparent that the only realistic basis for systematic
safety decision-making on food ingredients in the future lies in the
use of short-term in vitro tests. Until these tests are perfected, of

68 Dr. Arthur Upton, Director of the
National Cancer Institute, has testified
that:

"The NCI animal bioassay effort for
chemical carcinogens can merely detect
a chemical's potential for causing cancer
in humans. It [sic] results cannot tell
us whether a particular chemical will
cause human cancer, but they may alert
us to a presumptive risk and this will
serve as a basis for further studies of
the chemical in question. "

* * *
"Unfortunately, /the science of the

matter is not cut and dry. There
an bonest scientific differences of
opinion about evidence and how one
can interpret it."

Hearings before the Subcommittee on
Oversight and Invesigations, Committee
on Interstate and Foreign Commerce, Tr.
at 14, 49 (January 23, 1978).

69 See Subcommittee on Environmental
Mutagenesis, DHEW Committee to

Coordinate Toxicology and Related Pro­
g rams, Approaches to Determining the
Mu.tagenic Properties of Chemicals : Risk
to Future Generations (1977); Saffiiotti
& Autrup, In Vitro Carcinogenesis:
Guide to the Literature , R ecent Advances
and Laboratory Procedures, NOI Car­
cinogenesis Tech. Rept. Ser. No. 44
(01978) .

70 Kennedy, Animal Testing and Hu­
man Risk 14 CApri! 1, 1978); ]. Nat'l
Cancer Inst., 58, 463 (1977).
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future food safety policy must involve an assessment or Lire; U""5~""""

of risk posed by any food substance, when compared with the risks
posed by other food substances , by other consumer products, and
indeed 'by all other human activity. It is insufficient, however, simply
to state this proposition as a general principle. It is essential that
specific rules for decision-making be established, in order to assure
a rational .basis for individual regulatory decisions.

Establishment of Priorities
A comprehensive approach to food safety evaluation must be

preceded by a preliminary review of the relative risks presented by
the present known component of the food supply-including all
environmental contaminants, indirect constituents, and direct ingre­
dients-in order to establish priorities for the study of individual

r£Qod substances."! It seems reasonable to begin with the very lim­
indeed by all other human activity. It is insurhcierrr; rrow~ver;"'5'~1uJ:91­

to state this proposition as a general principle. It is essential that
specific rules for decision-making be established, in order to assure
a rational basis for individual regulatory decisions.

Establishment of Priorities
A comprehensive approach to food safety evaluation must be

preceded by a prelirrrinary review of the relative risks presented by
the present known component of the food supply-including all
environmental contaminants, indirect constituents, and direct ingre­
dients-in order to establish priorities for the study of individual
food substances."! It seems reasonable to begin with the very lim­
ited number of substances that are proven human carcinogens, Fol­
lowing that it would be appropriate to move on to proven animal
oncogens, and then to suspect animal oncogens, When in vitro tests
have become sufficiently perfected for their results to he considered
reliable. they should similarly be incorporated into the prioritizing
mechanism. Within each of these general categories, moreover, the
stnbstances should :be ranked in order of priority according to their
relative risk, taking into consideration the relative potency and the
level and extent of human exposure through the food supply. On
this basis, a systematic work plan 'can be developed.

Risk Assessment
The first step in the decision-making process for any individual

food substance must be a risk assessment.P Without question, risk
assessment at this time represents a highly uncertain science. It is,

71 See, e.g., jellinek, Direct Testimony
before /the Occupational Safety and Health
Administration, OSHA Docket No. H­
090. at 2, 6 (June 1978).

72 See Kennedy, Direct Testimony be­
fore the Occupational Safety and Health
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Administration, OSHA Docket No. R­
090, at H -12 (April 1978); Jellin'ek,
supra n. 71, at 2, S. For a general dis­
cussion of risk assessment see National
Academy of Sciences, Drinking Water
and Health ch. 2 (1977).
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however, the only means available to quantify the magnitude of
risk represented by the use ,of a particular sub stance in a specific
way in the food supply, and t hus to permit comparison with the
magnitude of ot her ri sks.

As already noted, evaluation of the potential carcinogenic risk
of a substance today necessaril y depends primarily upon animal
te sting. In order to determine wheth er a given su bstance rn a v nrrvl" ,,.,o. .
!l f"' ..... ............... ,... .--- .- . -

however, the only means available to quant ify the magnitude of
risk represent ed by the use ,of a particular sub stance in a specific
way in the food sup ply, and thus to pe rmit comparison with t he
magnitude of other ri sk s.

As already noted , evaluation of the potential carcinogenic r isk
of a substance today nec essaril y depends primarily upon animal
te sting . In order to determine whether a given subs tance may produce
a carcinogenic re sponse, it is fed to a rel ativel y small number of
animals at a relativel y high dos e- t he so-called "maximum tolerated
dose. " Thus, risk assessment must procee d in the following wa y.
First, from the high dose s at which the animals are exposed it is
necessary to extrapolate the estimated effect of the t est substance
at the low doses to which humans are exposed. Second, it is neces­
sary to compensate for the differences in size and dietary intake
between the te st animals and hu mans . T hird , it is necessary to take
into con siderati on the var ious differences between the exposure
conditions in the animal experiment (s uch as lifetime dail y feeding
at sp ecifi c levels under rigidl y controlled conditions) and t he ex­
posure condition s for humans (for example, intermittent co nsump­
tion of var ious possible am ounts under various possible conditions).

Extrapolation Models and Scaling Factors

With respect to extrapolation from high doses to low do ses, a
va riety o f mathematical models ha s been advanced. The four most
widely discussed modelsi in descending orde r of conservatism are
the linear.?" rnulti-stage.i" Mant el-Bryan.P and Cornfield?" models .
The r isk estimates obtained by thes e four models vary drama tically.77

7 3 H oel et aI., Es tim ation of Risks of
Irreversible, De lay cd T oxicity J. T oxi­
col. Enviro n. H ealth , 1 ,133 (1975) .

74 'Crump ott aI., Fun dam ental Ca rcino ­
genic P rocess es and Th eir Implication
for R isk A ssessmen t, Cancer Res., 36:
2973 (1976) ; Guess & Crum p, Loto D ose
E x trapolation of D ata [rom A nimal Car­
cin og enic ity E xperiments-s-A nalysis of a
N eZC' Statist ical T echniq ue , Math . Biosci.,
32: 15 (1976); Gu ess, 'Crump & Peto,
Un cer tainty E stimates for L our-Dose­
R ate Extrapola tions of Anima l Ca rcino ­
genicity D ata , Cancer Res., 37: 3475
( 1977) .

75 Mantel & Bryan, " S afety" Testing
on Carcinog eni c Aqcnt s, J. Nat'l Cance r

In st ., 27: 455 (1961) : Mantel et a l.,
A J1 Im prov ed Malltel-Bryan P roc edure
for' "Saf ety" T est ing of Carcinogens,
Cancer Res., 35: 865 (1975) .

7 6 Cornfield , Carcinog enic Risk A sse ss­
m ent , Science, 198: 693 (1977) .

77 ,For sacch arin, us ing rhe bod y sur­
face ar ea scaling fad or , th e linear and
multistage models 'resulted 1n 'the fol ­
lowing differences in the estimated new
ca ncer casescer year:

linear 3,400
multistage 1'5

Office of T echnology Assessment, supra
n. 65, 'at 88. For aflat ox in, the Food
and Drug Admini stration estimated the

(Continued on the nex t page.)
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mates obtained by using these three scaling fact ors also vary ara­
matically.I " Because human exposure conditions are unique for every
particular food subst ance, there ar e no ge ner alizable rules for taking
these conditions into consideration.

Beca use there is presently no "standard" extrapo lat ion model
or scaling factor, different individuals within and out side the govern­
ment h ve been 'conduct ing risk assessments using widely varying
model s 'and factors-often wit hout even explaining exactly which
one s »r .re used-with a resulting welter 'Of nonc ornpar able and indeed
uninter retable conclusions. Unti l a single extrapolation model and
scaling factor is ad opted a s the standard approach for all risk assess­
ment, he present confusion will continue.
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Because there is presently no "standard" extrapo lat ion model
or scaling factor, different individuals within a nd outside the govern­
ment h ve been 'conduct ing risk ass essments using widely vary ing
models 'and fact ors-often without even expl aining exactly which
ones w re used-with a resulting welter 'Of noncornp ar able and indeed
uninter retable conclusions. Until a single extrapolation model a nd
scaling factor is adopted a s t he standard approach for all risk assess­
ment, he present confusion will continue.

Need for Uniform Approach to Risk Assessment

Its undoubtedly true that there is inadequate experimental evidence
to dete mine whi ch mathematical extrapolation model more accurately
portra s dose-re sponse relationships at extremely low doses. Nor is
this atter likely to 'he resolved in the near future. Like so many
other scientific issues surrounding t est ing for carcinogenicity, it
ma y ell remain a matter of serious scient ific dispute for years and
perha s for decad es. In the meantime . clear rules mu st be for­
mulat d to guide regulatory decisions, even in the face of scientific
uncer ainty.

1$ thi s respect , t he imp ortant difference between risk calculations
obtairled from epi dem iological data, and risk estimates obtained by

(Foo tn te 77 continueii.)
follow ng ranges for th e lifetime liver
cancer rate s per 100,000 u.sing the Man­
tel-Br an and Cornfield models :

Man el-Bryan 30~1400 per 100,000
Cor field 17-1,26 per 100,000
Foo and DTUg Adm inistrat ion, As-

sessm nt of Es timated R isk R es1tlting
from A flatoxins in Consumer Peanut
Produc ts and Other Food Commodities 2,
10-14 ( 1978) .

FOOD REGULATION

78 For saccharin, using the linear ex­
trapolation model, t he three scaling fac­
tors resulted in the following di fferences
in the estimat ed new cancer cases per
year :

mg.ykg. body weight 600
body surface area 3,400
lifebime mg.jkg. intake 15,000
Office of T echnology Assessment , SH-

pra n. 65, at 88.
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mathematical extrapolation from animal data, must be kept in mind.
The former represent "absolute" risk calculations . They are based
on actual mortality rates. Thus, the data given in Tables I through
III, as calculated by Professor Wilson, provide the actual yearly
risk involved for each of the activities specified.

In contrast, risk estimates obtained byextrapolation from animal
data, regardless of which mathem:ltir:ll .....,,...,.1,,,1 :~ .• -- _.

mathematical extrapolation from animal data, must be kept in mind.
The former represent "absolute" risk calculations. They are based
on actual mortality rates. Thus, the data given in Tables I through
III , as calculated by Professor Wilson, provide the actual yearly
risk involved for each of the activities specified.

In contrast, risk estimates obtained by extrapolation from animal
data, regardless of which mathematical model is used, provide only
"relative" information, not aibsolute information. These numbers, in
and of themselves, are meaningless. They become meaningful only
insofar as they can be compared with other risk estimates prepared
using the identical mathematical model, scaling factor , and other
assumptions.

In the area of carcinogenic risk, the go vernment has consistently
adopted the most 'conse rvat ive possible assumptions, in order to
provide the greatest possible public protection. It is for that reason
that regulatory agencies presently assume that there is no threshold
level below which a carcinogen cannot assert its carcinogenic effects.I?
and will continue to make that assumption until there is adequate
scientific evidence to refute it. For the same reason, it is likely that
the government will adopt the linear mathematical extrapolation
model. t? which is the most conservative of the models that have
been advanced. It is also likely that the go vernment will adopt a
body surface area scaling factor, which the NAS recently described
as more accurate.f" Standardization of all risk assessments utilizing
this model and scaling factor would then permit the relative car­
cinogenic risk of all substances in the food supply, and indeed all
chemicals in our environment, to be compared. The only procedure
that would clearly be unjustified would be to use different math­
ematical models, scaling factors, or other assumptions to calculate
the potential carcinogenic risk for different substances, because this
would make any comparison of relative risk impossible.

7 9 See, e.g., 42 F. R. 54148 (Oct. 4, Environ. Health, 3 : 837, 853 (1977); In
1977). Animal Health Institutev. FDA (D.

8 0 The Food and Drug Adrninistra- D. c., February 8, 1978), the court con-
tion adopted the 'M'ant el-Hryan model eluded that the procedure used by FDA
in its regulation prescribing criteria and to promulgate the regulation was legally
procedures for evaluating assays for car- deficient, and the regulation has there-
cinogenic residues in 'ed ible products fore been withdrawn, 43 F. R. 22675
off animals. See 42 F. R. 10412 (Feb. (May 126, 1978), and the matter is b'e-
22, 1977); Perez, H uman Safety Data ingreconsidered,
Collection and Evaluation for the A]» 8 1 National Academy of Sciences, Drink-
proual of New Animal Druqs, ]. Toxico). inq Water and Heauk 31 (1977) .
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estimate obt ained by it from animal data can he compared with the
"absolute" risk calculations obtained from human epidemiological
data For all other types of risks with assurance that ' the relative mag­
nitude of the animal extrapolations is not understated. This affords
an important bridge between these two different types of risk data
and permits regulatory determinations to be made on a broad corn­
parative basis.

Even if the linear model is adopted as the standard, moreover,
this would not preclude alsooonducting risk assessments by other
models that are thought to be more realistic. Indeed, it would always
be p oss ib le to calculate a range of .risks , using more than one extra­
polation m odel. As long as one particular model is specified as' the
standard, however, a valid basis for making comparative risk deter­
minations will always exist.
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nitude of the animal extrapolations is not understated. This affords
an important bridge between these two different types of risk data
and permits regulatory determinations to be made on a broad corn­
parative basis.

Even if the linear model is adopted as the standard, moreover,
this would not preclude also conducting risk assessments by other
models that are thought to be more realistic, Indeed, it would always
be possible to calculate a range of risks, using more than one extra­
polation model. As long as one particular model is specified as' the
standard, however, a valid basis for making com parative risk deter­
minations will always exist.

Clcssiflcction of Risks
'T he second step in this decision-rnaking process is to classify

the risk. 'In my prior papers, I have suggested , the necessity of
classifying risks into high, moderate, and low risks,

For high risks, society customarily enforces a ban. The ex­
amples that readily come to mind are attempted suicide, putting
frank poisons in the £ood supply, 'and going over Niagara Falls in
a barrel. The extraordinarily high risk involved in each of these ,
activities has prompted our country to determine that the principle
of freedom of individual choice simply cannot be allowed t-o prevail.

For a moderate risk, our country has decided that individuals
should be educated and warned about the risk, and cautions should

8 2 The risk of liver cancer estimated by
the Food and Drug Administration even
using the Mantel-Bryan model for afla­
toxin in peanuts substantially exceeded
the actual total liver cancer in the United
States from all causes, which prompted
the Agency to conclude that:

"Possible explanations for these dif­
Ierences are; 1) the level 0If human

FOOD REGULATION

exposure Ito aflatoxin has been over­
estimated; 2) the Mantel-Bryan extrap­
olation procedure is overly conser­
vative in this case; and/or 3) rats
may not be an appropriate model for

predicting aflatoxin-induced primary
liver cancer in humans."
Food and Drug Administration, su­

pra n. 77, at 13-14.
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be taken, but nonetheless the ultimate choice whether or not to
accept the risk must the left up to 'each person. Depending upon our
individual value judgments, each of us chooses among these risks
as we go about our daily living.

For a low risk, our country generally imposes neither attempts
to educate the public nor any form of restriction. These are the
daily "background" risks about which we think very seldom, if at all.

be taken, but nonetheless the ultimate choice whether or not to
accept the risk must the left up to 'each person. Depending upon our
individual value judgments, each of us chooses among these risks
as we go about our daily living.

For a low risk, our country generally imposes neither attempts
to educate the public nor any form of restriction. These are the
daily "background" risks about which we think very seldom, if at all.

The same conceptual basis for classifying other risks into these
three categories also exists with respect to the risks posed by food .
Both because all foods pose some 'risk and because of our civil
libertarian heritage, it simply is not possible to ban all food risks.
Thus, only those substances t hat present a truly high risk should
be banned outright from t he 'food supply.

It is equally clear that the public should be warned only about
significant food risks , not about all food risks. This principle was
dearly enunciated by Congress in enacting the Federal Hazardous
Substances Labeling Act in 1960. Concern about public disregard
of warnings,if faced b y a multiplicity of precautionary laibeling
about risks, led Congress to require warnings only for those house­
hold chemicals that represent a "substantial" danger rather than
justa "minor hazar'd. "83 The identical 'concern w as recognized by
the Panel on Chemicals -and Health of the President's Science Ad­
visory Committee lin 1972:

"If the pUblitc is exposed to too many vivid accounts of nonexistent or very
minor threats 'to health, its aittent ion will be misdirect ed, i'ts priorities will be
confused, its responsiveness Ito important messages will be decreased.'?"

More recently, leaders in the fight against cancer have realized that
bombarding the public with warnings against minor cancer hazards
will render public educational activities "tineffed~ve."85 The nu­
merous cartoons, editorials, and 'humorous satires that populate the
news media, which depict everything as -car cinc genic, indicate the
real necessity of limiting public warnings only to significant cancer risks.

Three Classes of Risk
Perhaps the most difficult aspect of classifying food risks into

high, moderate, and low risks, is in determining the appropriate
dividing lines. Professor Wdlson has suggested that, based upon

FOOD DRUG COSMETIC LAW JOURNAL-DCTOBER, 1978

88 P. L No. 86-613, 74 'StM . 372
(1%0) ; S. Rep. No. 86-1158, 86th Cong.,
2nd Sess. 2 (1960).

8 4 Report of the Panel on Chemicals
and H ealth 2-28 (1972) .
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1,000,000) would be acceptable.s"

Quiteolbviously, the dividing lines to be chosen will depend upon
the mathematical model and scaling factor adopted as the standard.
Because all extrapolation models produce only relative, rather than
absolute, risk estimates, the level of acceptable risk must be tailored
to the relative xlegree of conservatism built into the model. Thus,
whereas 10-5 might well he an acceptable risk using the linear model,
it might well not 'be acceptable using less conservative models.

It must 'also he recognized that risk 'assessment presently is
sufficiently sensitive to differentiate among different orders of mag­
nitude , but ,cannot distinguish between risks that are relatively dose
in magnitude. Thus, some degree of flexibility must necessarily be
incorporated in any regulatory decision-making based upon risk
assessment. Rigid adherence to specified cut-off levels simply is not

t.fr~ 'i1rJtllctj;h~u1?'r.~;;$!1t _.. _ _ _
'" .

Because all extrapolation models produce only relative, rather than
absolute, risk estimates, the level of acceptable risk must be tailored
to the relative degree of 'conservat ism built into the model. Thus,
whereas 10-5 might well he an acceptable risk using the linear model,
it might well not 'be acceptable using less conservative models.

I t must 'also he recognized that risk 'assessment presently is
sufficiently sensitive to differentiate among different orders of mag­
nitude , but cannot distinguish between risks that ar,e relatively dose
in magnitude. Thus, some degree of flexibility must necessarily be
incorporated in any regulatory decision-making based upon risk
assessment. Rigid adherence to specified cut-off levels simply is not
feasible at the present.

Ultimately, of course, it will also be necessary to establish an
extrapolation model based upon short-term in vitro tests. That must
come as part of the validation work that is presently in progress.
Once again, it is likely that there will be scientific disagreement
alb-out tbe proper extrapolation method from in vitro testing, just
as there is for animal testing. On the other hand, extrapolation from
in vitro testing is more likely to yield uniform results, since the
dosage involved can readily be varied to determine potency and
thus the available data will he more complete than is presently
possible from many animal expeniments. Hopefully, a standard ap­
proach for extrapolation will develop more rapidly for in vitro test­
ing than has been true for animal testing, and thus will allow prompt
use of these data in ,regul'ato ry decision-making.

Determination of the Regulatory 'Response
The third step in the decision-making process involves formula­

tion of the specific regulatory response tothe potential risk involved.
This step in turn requires a detailed analysis based upon the mag­
nitude of the risk involved and the nature of the risk.

8S lSee n. 45 supra.

FOOD REGULATION

87 See n. 79 supra.
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Reduction of the Risk
First, it is essential to determine the Iea sjbility of re ducing the

risk. It is here, an d only here, that the SOUKe of the risk becomes
relevant . If the source of the risk is an en vironmental contaminant
(such as aflatoxin in peanuts) or an indirect con stituent purposely
used in the production of food but that serves no purpose in the food
itself (for example, a pest icide residue or a mi grating packaging

Reduction of the Risk
First, it is essential to determine the feasibility of reducing the

risk. It is here, an d only here, that the source of the ri sk becomes
relevant . If the source of the ri sk is an en vironmental contaminant
(such as aflatoxin in peanut s) or an indirect constituent purposely
used in the production of food but that serv es no purpose in the food
itself (for example, a pest icide residue or a migrating packaging
ingredient) , it ma y well be p oss ible to reduce the risk by eliminating
or reducing the level of that contaminant or constituent. Under these
circumstances, the feasi bility o f reducing the risk must be determined,
takiing into con sideration current technological capabilities and the
cost of such re duction , as compared with t he magnitude of the re duc­
tion in th e risk that would result. Without question , this involves
both difficult calculations and ultimately a very complex judgmental
decision. In general , any reduction in the total body burden of
carcinogens should b e undertaken where the cost is small. Where
majorcosts are involved , on the other hand, the resulting reduction
in risk must 'be sufficient ly large to justify the expenditure.

If the source of the risk is a direct additive that is essential to,
or an integral component of , the food itself (such as , saccharin in
artificially sweetened soft drinks, safrole in nutmeg, or tannin in tea) ,
on the 'othe r hand, it may w ell be impossible to reduce the risk
inv olved . Under these circumstances, consideration of the appropriate
regulatory action must proceed directly on the basis of the intended
use of the food without any attempt to reduce that risk.

Some have su gge sted that different rules should apply with
respect to environmental contaminants (such as aflatoxin in peanuts)
as contrasted with substances used in the p roduction of food (for
example, packaging materials) or direct food ingredients (such as
saccharin). There is, however, no iconceptual or rational basis for
this distinction . An environmental contaminant can be reduced or
eliminated from the food supp ly just as easily as an indirect 'con­
stituent or direct ingredient. There is nothing inherently different
from eliminating saccharin (which wo uld require removing artifi­
cially sweetened soft drinks from the food supply) or aflatoxin
(which would require removing peanuts from the food supply). The
fact that one is 'a p ro cessed food and the other is a raw agricultural
'Product has no Ib,earing w hatever on the amount 'Of economic impact,
the health effects, the reduction in consumer vchoice, or any other
rele vant consideration. Thus, the regulatory construct for food
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tute for peanuts, nutmeg, or, at the present time, saccharin. Indeed,
it is unlikely that there is a fun gible substitute for 'any raw agri­
cultural commodity or ot her subs tance that is used as a characterizing
ingredient in food .

In some instances, however, there are fun gible substitutes for
functional c hemical food components designed for such uses as
stabilizers , emulsifiers, thickeners , preservatives , and ot her techno­
logical purposes. It is largely in this area of chemicals used at
rel ativel y sm all levels for technical and funct ional purposes in food
production and foodformulat ion that fun gible alternatives may exist
which have a subst antially lower risk, and thus where elimination of
one of a number 'Of altern ativ es will 'invol ve no loss of free choice
in th e marketplace.

Adoption of Regulatory Action
Lu<cuTch:~~uhn clwcJ' <;Y.' ,,-, ~t.1;..-p. k r..p.P:O!in n:. '<! .t) ,;)J 'lS i L it, is, then nos sible t9
ingredient in food.

In so me instances, howe ver, there are fungible substit ut es for
functional chemical food components designed for such use s as
stabilizers, emulsifiers, thickeners, preservatives, and other techno­
logical purposes. I t is largely in th is area of chemicals used at
rel atively small level s for technical and funct ional purposes in food
production and f'oodfc:rmulation that fun gible alternatives may exist
w hich have a substant ially lower risk, and t hus where elimination of
one of a number 'of alternatives will 'involve no loss of free choice
in the marketplace.

Adoption of Regulatory Action
Third, based upon the foregoing analysis, it is then possible to

determine the appropriate regulator y actio n.

F or a high risk which cannot be redu ced to a m oderate or low
risk, the appropriate regulatory response is a total 'han. Only in
very rare circumstances, involving overwhelming benefits, would this
large ma gnitude of risk e ver be ju stified in a food p ro duct. It is ,
indeed, im possible to imagine thi s kind of exception in the general
fo od supp ly . Nor is it likely t hat any such large ri sk exi sts today
in the food supply, or it wo uld have b eco me 'apparent before now.

F or a moderate r isk, any cost-justified 'reduct ion should be re ­
qu ired . Appropriate labeling or other in formation should then be
disseminated to in form th e public of the nature an d the magnitude
of the risk invol ve d. It is particularly im portant th at this warning
an d other information provide full and a ccurat e information a'bout
the risk, rather than simp ly a one-sent ence scare stat ement of the
kind re cently re quire d by Congress for saccharin un der t he Saccharin
Study and Labeling Act .8 8

8 8 Supra n. 4. The statutorily-required
war ning st ate s:

"Use of this product may be hazard­
ous Ito your health. Thi s product con-

FOOD REGULAn ON

tain s saccharin which has been deter­
mined to cause cancer in laboratory
animals ."
21 U. S. C. 343(0) (1 ) .
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Indeed, o ne oan scarcely imag ine a mo re uninformative and
misleading warning -t han the one required by Cong ress for saccharin .
It gives no information whatever about the relative magnitude of
the risk involved. s" One could ea si ly ga in the impression that sac­
charin is one of the major sources of cancer in this country, particu­
larly because the o nly other consumer product that bears a similar
warning is cigarettes.
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I ndee d, oneoan scarcely imagine a m ore uninformative and
misleading warning -t han the one required by Congress for saccharin .
I t gives no information whatever about the relative ma gnitude of
the risk involved.s" One could easily ga in the impression that sac­
charin is one of the major sources of cancer in this country , particu­
larly because the o nly other consumer product that bears a similar
warning is cigarettes.

The govern ment must ibe certain , in the fu ture, to av oid warn­
ings which are, in themselves , gros sly mi slea-ding to 'consumers. This
is particularly true now that the Supreme Court has ruled that manu­
facturers ha ve a cons t itu tio nal right to provide accurate.and truthful
information dir-ectly to the p ublic, even over the objections of the
government.90 If future warnings imposed by the government are
inadequate fully to conv-ey the nature and magnitude of the r isk
involved, the foo d industry may exercise its constitutional right t o
provide that information t o consumers even if it ap pears to contradict
the requ ired g overn ment w arning.

Informing Consumers About Moderate Risks

The concept of providing informative labeling to consumers
about moderate risks in food rests, of course, upon the principle
that individual con sumers are then entit led to make their own
perso nal be nefit / risk deci sion by exercising their free and full y­
informed cho ice in the marketplace. In three special circumstances,
however, questions may ari-se when the consumer is in fact making
a con scious choice.

It has been su ggest ed that, wher-e the substance is an inherent
component of the food. the consumer does not make a conscious
choice t o consume t hat particular component when the entire produ-ct
is purchased . This point was made during the debates on saccharin,
where it was suggest ed that the consumer o nly makes a t ruly de lib­
erate choice when forc ed to add saccharin to food direct ly , and not
when purchasing a product that already contains saccharin. This
analysis , however, ra pidly breaks down in vir tually all practical situa­
tions, and particula rly those involving enviro nmental contaminants
or in di rect flood ingredients . Saccharin is the rar-e exception. In
virtually all other situat ions, the .risk ari ses from an ingredient that
cannot be separated from the food. If environmental contaminants

S9 The potency of carcinogens varies
over a millionfold. See Office of Tech­
nology Assessment, supra n. 65, at 22-24.

90 See cases cited notes 53 & 54 supra.
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protection, such as the uneducated and children, as well as the unborn
fetus. Short of a total ban on all ingredients and products that pose
any risk whatever, however, this is not Teasible. Our society has
uniformly relied 'on parents to protect the interests of both live and
unhornchildren. Our national emphasis on public eduction is the
only mechanism that has been devised to protect the uneducated.
For example, there is no mechanism whatever, at this time, for
protection of these special groups from food allergies other than
ingredient labeling-which depends, of course, upon the availability
of parents to protect their children and the willingness of the unedu­
cated to become literate.

Similarly, some have questioned how this reliance upon labeling
will be helpful to the ever-increasing number of people who consume
a major portion of their daily diet in restaurants and other institu-
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uniformly relied 'on parents to protect the interests of both live and
unhornchildren. Our national emphasis on public eduction is the
only mechanism that has been devised to protect the uneducated.
For example, there is no mechanism whatever, at this time, for
protection of these special groups from food allergies other than
ingredient labeling-which depends, of course, upon the availability
of parents to protect their children and the willingness of the unedu­
cated to become literate.

Similarly, some have questioned how this reliance upon labeling
will be helpful to the ever-increasing number of people who consume
a major portion of their daily diet in restaurants and other institu­
tions. where the labeling cannot be seen. This matter could, of course,
be handled in two ways. It would he possible simply to ban all food
which presents a moderate risk from being sold without appropriate
accompanying information. It is doubtful, 'however, that the public
would stand for this type of cumbersome approach. Instead, it seems
preferable to rely on the fact that the public will become accustomed
to seeing labeling with warnings and other similar information asso­
ciated with particular types of food products and food ingredients,
and thus will associate that information with those products and
ingredients even when they are consumed in a setting where that
labeling is not immediately visible. This 'is, of course, the way that
food ingredient labeling is presently handled today. People with
allergies who eat in restaurants either depend upon their own knowl­
edge of food composition or ask appropriate questions.

It has also been suggested that the government has a right
to intervene in the individual consumer's choice of food, and to make
a societal benefit/risk decision rather than to allow each consumer
to make his own personal benefit/risk decision, because the public
ultimately pays for at least part of the consequences of any disease
that may result from an individual's wrong 'choice. This patently
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fallacious argument represents the ultimate in governm ent pater­
nalism. It would permit the government to impose mandatory pre­
vention measures and involuntary treatment for every known human
disease or disahilityand thus to intrude upon private decisions and
personal Iiber ty in a way wholly repugnant to the Constitution.

Further Reduction of low Risks

fallacious argument represents the ultimate in government pater­
nalism . It would permit the government to impose mandatory pre­
vention measures and involuntary treatment for every known human
disease or disability and thus to intrude upon private decisions and
personal Iiber ty in a w ay wholly repu gnant to the Cons titut ion.

Further Reduction of low Risks
Fora low risk, which involves a magnitude Ithat ordinarily

justifies no public warnings or education, no restrictions would ordi­
narily he justified. Nonethele ss, the question necessarily arises whether
it would be reasonable to require a further reduction in r isk, from
an 'environmental 'cont am inant or a n indirect constituent, where it
can readily be reduced without an y significant cost. Once again, it
seems reasonable to require that the total burden of carcinogens 'be
reduced in our 'environment whenever that can easily b e accomplished.
Where 'a low risk is involved, however, t he cost of reducing that
risk must be shown to be trivial before a sti1l further reduction
should be required.

C. PROCEDURAL REQUI'REMENTS

In numerous papers presented during the past six years, I have
pointed out that the processes by w hich safety decisions are made
by the FDA are at least as important as, and perhaps more important
than, the ultimate substantive decision on any particular issue at
hand.P! As Mr. Justice Frankfurter stated, "The history of liberty
has largely been the history of observance of procedural safeguards."92

This does not mean that, by observing proper procedure, contro­
versy or concern about food safet y issues will be eliminated in the
future. It does mean, however, that by opening up food safety
decisions to greater scientificand public participation, there will be
a more w idespread understanding 'of the complexity of rood safety
issues, the lack of certainty ,in food safety decisions , the subtle and
difficult judgments that comprise the ultimate regulatory decision,

91 Public Informat ion and Public Par­
ticipation in the Food and Drttg A.dmin­
istration, 36 Q. Bull. Ass'n of Food &
Drug Officials of U. S. 212, 216-220
(,1972) ; S afety R equlatlow in the R eal
Wo rld, 28 CCH F OOD DRUG COS METI C

L AW JO URN AL 460, 469-472 (1973) ; Bal ­
anced Government R equlatiow of Con­
sumer Products, 31 OCR FOOD DRUG

COSMETI C L AW JOURNAL 592, 600-604
(1976) ; Public Par ticipation in T oxicol­
ogy Decisions, 32 CCR FOOD DRUG Cos­

METIC L AW JO URNAL 275 (1977) ; Th e
Citizen and the Expert, in National Aca­
demy of Sciences, S cience: An American
Bicentennial View 67 ( 1~77) .

92 M cNab b v. United States, 318 U. S.
332,347 (1943).
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for revie wing the s afety of other products regulated by the Food
and Drug Administration has substantially enhanced Agency de­
cisions in terms of substance, cr edibilit y , an d public acceptance .

As I have repeatedl y poin ted out , it is equally important for the
FDA dearly to art iculat e the basis fo r its deci sions o n the safety of
food ingredients and food pro duc ts, in a way that is not presently
required : "The pub lic cannot he expected to understand and accept
deci sion s t hat are nowhere 'ex plained. Both the ra t ionale for each
deci sion and any underlying documentation mu st be laid bare to
critical scrutiny."94 These are improvements that are well within
the current capability o f the FDA, and indeed are consistent with
it s present regulatory philosophy .

IV. Conclusion
This analysisessenti'ally completes the construct begun in my
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As I ha ve repeatedl y poin ted out, it is equally im portant for the
FDA dearly to articulate t he ba sis for its deci sions o n the safety of
food ingredients and food pro duc ts, in a way th at is not presently
required: " T he public cannot he expected to understand a nd accept
decisions that are nowhere 'explained. Bot h the ra t iona le for each
deci sion and an y un derlying documentation must be laid bare to
cri t ical s crutiny."94 These are improvements th at are well within
the current capability o f the FDA, an d indeed are consistent with
it s present regulatory philosophy.

IV. Conclusion
This analys is essent i'ally completes the const ruct begun in my

paper at MIT arid continued in my paper before the International
Academy of Environmental Safety. It is in te nded to provoke ne w
thought about t he regulation 0'£ foo d safety jn t hi s country , not to
provide a definit ive a nswer. Public poli cy does not change quickly,
particularly when it rests on a 70-year-old statutory and administra­
tive hi st ory and 't radit io n. Thus, I do not expect re volutionary
change s to o ccur immediately.

It is appare nt, h owever, that new pub lic policy analysis is crit­
ically needed in this area. While administrative patchwork can
co ntinue to hold together t he present statutory polic y , a nd p rev ent
it from disintegrating altogether, it is iessential that Congress, the
F DA, the regulated industry , co nsumer ad vocates, the profess ional
societies, and the public at large, begin a spirited and searching
debate about these matters. It is through this pro cess that new
public policy ,on food vsa fety w ill 'emerge in this -oount r y a nd wil l
gain widespread acceptanoe. [The End]

.3 See Hutt, Safety Re gulation in the
R eal Wo rld, 28 CCH FOOD Dane Cos­

METIC L AW J OURN AL 460, 464-468
(1973) ; Hutt, Th e Future of the Food
and Drug A dministration, CCH F OOD

FOOD REGULATION

DRUG CO SMETIC L AW J OURN AL 694, 702­
705 (1975) .

•• Hu tt , S aietv R egulation in the Real
W orld, 28 OCH F OOD D RUG CO SMET IC

L AW J OUR N AL 460,471 (1973).
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TO FRtENDS OF THE CENTER:

The recently concl uded year has seen our Center's activities grow in scope

and importance.

We have been fortunate to have the advice and help of a distinguished

Advisory Board, to which a new member was added last fall-Dr. Renee Fox,

Professor of Sociology in the Departments of Sociology, Psychiatry, and

Medicine and Chairman of the Department of Sociology at the University of

Pennsylvania.

Several foundations have joined our current supporters, including the

Ford Foundation, the Edna McConnell Clark Foundation, and theJohn M. Olin

Foundation to which we are part icularly grateful for the receipt of an

unrestricted gift in November 1977.

Dr. Mohammed Hassar has been appointed as the Center'ssecond adjunct

scholar. Dr. Hassar is the Head of the Preclinical Science Department, Faculte

de Medecine in Rabat, Morocco, and Chairman of the Committee on Drugs at

the Moroccan Ministry of Health. He adds to the Center's resources expertise

in the field of tropical disease therapies and in the medical and pharmaceutical

problems of developing countries.

The Center's impact is being felt within our University, throughout the

U.S., and abroad as well . My only regret is that our limited staff and resources

prevent us from doing more.

We look forward to an even better 1979.

f~~
Louis Lasagna, M.D.
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During the year ending June 30, 1978, the workload of our small Center

staff was heavy. We realized that to keep up with our project commitments and

to initiate new projects we needed to expand. As a result we have two full-time

research associates: Dr. Jean DiRaddo assumed responsibility for managing

many of the projects in 1977, and Dr. Martin Eisman joins us in a similar

capacity in July 1978. We have added a secretary to our office staff and will be

replaci ng Jeanne Herzog, a technical associate who has left for graduate

school. In September a part-time consultant in political science, Dr. Lynda

Powell , will also join our staff.

In addition to increasi ng the size of our staff, we have expanded into

additional offices in another part of the Medica! Center. Although the two parts

of our Center are separated phy sically, we now have the personnel and
::>li:111 Wi:1::> neavy, vve reauzeo mat to Keep up wrtn our project commitments and

to initiate new projects we needed to expand. As a result we have two full-time

research associates: Dr. Jean DiRaddo assumed responsibility for managi ng

many of the projects in 1977, and Dr. Martin Eisman joins us in a similar

capacity in July 1978. We have added a secreta ry to our office staff and wil l be

replacing Jeanne Herzog, a technical associate who has left for graduate

school. In September a part-time consultant in political science, Dr. Lynda

Powell , will also join our staff .

In addition to increasing the size of our staff, we have expanded into

additional offi ces in another part of the Medical Center. Although the two part s

of our Center are separated physically, we now have the personnel and

facilities to proceed more efficiently with our work.

The sections of this report describe various aspects of the Center's

activities and output. Our work is being recognized and cited both in this

country and abroad. The publications of the Center have elicited many

favorable responses and several journals have requested permission to reprint

these articles. The usefulness and comprehensive nature of our research data

and analyses are attested to by the fact that they have been relied upon and

quoted by those testifying for the government, for academia, and for industry

at congressional hearings. With respect to our teaching activities, we have had

such a good response to the announcement of the 1978 Postgraduate Course

in Clinical Pharmacology that we expect to be teaching the largest group in our

history this October.

In August 1978 we will begin work on two foundation grants. We will

analyze the recent history and current trends in the rate of development of

systemic contraceptive new chemical entities for the Ford Foundation, and we

will analyze innovation in chemotherapy for tropical diseases fo r the Edna

McConnell Clark Foundation.



The Center is a subcont ractor to the Un iversi ty of Pittsburgh in th eir

contract wi th the National Cancer Institute to study "The Effect of Regulations

on th e Conduct of Cancer Treatment Research. " We will be obtaining data

fr om the NCI on thei r development of new ant ica ncer drug s and will analyze

these data together with th e data from the pharm aceutical industry. Work on

thi s project will begin in Oc tober 1978.

A BBC televisi on c rew taped in our off ices a sect ion of an episo de that wi ll

be shown by the Public Broadcast ing System in 1979 in a series mod erated by

Dr. Mi lton Friedman, a Nobel Prize winner in econ omics.

As I review the past year I am proud of the accomplishments of the Center

for the Study of Drug Development, and look forward to an equally rewardi ng

year ahead.

(t/~ Cl7~1

Will iam Wardell, M.D., Ph.D.
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report, completed during 1978, contains detailed information onthe fivemajor
f ields of th e study: 1) NCE flow in the U.S.; 2) "drug lag" update; 3) national

origin of U.S. marketed NCE s; 4) measures of therapeu ti c signi f icance of U.S.

marketed NCE s; and 5) economic studies. Several papers have result ed from

th is project and have appeared in scientifi c and academ ic journals; others are

schedul ed for early publlcation. (See "Publi cati ons" Secti on .)

REGULAT ION AND COM PETIT ION iN THE PHARMACEUTICAL INDUSTRY

Th is study was performed for the Federa l T rade Commission's Bureau of

Competit ion, which requested that the Center study the effect of regulat ion on

competit io n and monopoly in the research-based pharmaceutical industry.

The study was out lined in the Annual Report of 1976-77 and was co mpleted in

October 1977.
origin of U.S. marketed NC Es; 4) measures of therapeuti c significance of U.S.

marketed NCE s; and 5) economic studies. Several papers have result ed from

this project and have appeared in scientific and academ ic journals; oth ers are

scheduled for early publication. (See "Publications" Sect ion .)

REGULATION AND COM PETITION IN THE PHARMACEUTICAL IND USTRY

Th is study was perform ed for th e Federa l T rade Comm ission's Bureau of

Competi t io n, whi ch requested that the Center study the effect of regulat ion on

compet it ion and monopoly in the research-based pharmaceutical ind ustry.

The study was outli ned in the An nual Report of 1976-77 and was completed in

Oct ober 1977.

CASE STUDIES Of REGULATORY DECiSION-fMlAK iNG

iN SCI ENCE AND MEDICINE

AN D OTHE R ISSUES RELATiNG TO DRUG DEVELO PMENT

Sacchar i i"!oDr. Irvi ng Kessler, Professor of Epid emiol ogy at Johns Hop kins

University School of Hygiene and Publ ic Health,* wrot e a paper for the Center

outl ining his suggesti ons fo r improving the scientif ic basis for regulat ing fo od

and drugs--usi ng sacch arin as an example. His paper was publ ished by the

Center in October 1977.
Trlazure. Mr. Seymour Shubin, a free- lance scient if ic wr ite r, carri ed out a

detailed research project on the approval and subsequent withdrawal of

azari bine (Tr iazure) for the tr eatment of psoriasis. His paper will be publ ished

in 1978 in Perspecti ves in Biology and Medicine.

Spray Adhesives. Dr. Ernes t Hook, Associate Professor of Pediatri cs at

Albany Medical Co ll ege, is cont inuing his inq uiries into the withdrawal of spray

adhesives fr om, and their subsequent reinstatement to, the marketplace

fol lowing erroneo us mutagenicity reports.

"Dr. Kessler is now at the University of Maryland .



Phenformin. Dr. Rachmiel Levine, Medical Director of the City of Hope

National Medical Center, is studying the imm inent hazard clause of the Food ,

Dr ug and Cosmetic Act and its application to phenformin.

Phenformin. Dr. Rachmiel Levine , Medical Director of the City of Hope

National Medical Center, is studying the imm inent hazard clause of the Food ,

Drug and Cosmetic Act and its application to phenformin.

Orphan Drugs. A variety of drugs with significant therapeutic potential but

limited commercial interest have had difficulty in acquiring industrial

sponsorsh ip; thes e have been called "orphan drugs." The existence of such

compounds suggests that the drug development system may be inadequate in

certa in circumstances. The purposes of this project are to elucidate the factors

that have impeded the development of potentially useful drugs, to examine

some existing mechanisms for expediting the development or clinical

availability of orphan drugs, and to suggest improvements in the development

process for these drugs. A monograph on this subject is being edited for the

Center by Dr. Fred E. Karch of the University of Rochester School of Medicine

and Dentistry.

Drug Shortages. Dr. Michael Schwartz, Dean of the School of Pharmacy,

University of Florida, Gainesville, has completed his review of the effects on

public health of shortages of such drugs as quinidine, opium, and heparin. His

monograph will be published by Marcel Dekker, Inc . in early 1979.

Drug Prices. Dr. W. Duncan Reekie, Department of Business Studies,

Edinburgh University, has completed his research on the relationship of prices

to the therapeut ic significance of drugs. His paper, "Price and quality

competition in the U.S. drug industry," was published in the Journal of

Industrial Economics in March 1978.

Patient Package Inserts. Associate Professor Fred Pyrczak, School of

Education, California State University at Los Angeles, has completed a paper

on the application of readabil ity research principles to the preparation of

patient package inserts. In his study of the new estrogen insert he found that it

requires a 9th to 10th grade reading ability. He feels that improvements in the

wording of the inserts are necessary, and has made several suggestions for

increasing their readability. His paper will be published by the Center in the fall.

Too Many Drugs? Dr. Michael Halberstam, Assistant Clinical Professor of

Medicine at George Washington Medical School, will soon complete a paper

on the question of whether or not there are too many drugs on the market, in

which he reviews the adequacy of marketed drugs from the point of view of the

practicing physician.

7
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Computerized Library. The Center's Library of reprints and other lite rature

resources on Drug Development and Regulation hasgrown to 6,000entries, all

listed on a computerized data file by title, author, and code assignment to

enable efficient computer searching. The Lib rary is open to any interested

researcher and conti nues to be used regularly by workers both in and outside

the Rochester area.

Computerized Library. The Center's Library of reprintsand other lite rature

resources on Drug Development and Regulatio n hasgrown to 6,000entries, all

listed on a computerized data file by title, author, and code assignment to

enable efficient computer searching. The Library is open to any interested

researcher and continues to be used regularly by workers both in and outside

the Rochester area.

New Chemical Entity (NCE) Data Bases. The Center continues to expand

and update its unique data bases on the R&D and regulation of both marketed

and invest igational NCEs. Data from U.S. firms are being updated, and

complete data (f rom 1963 on) fro m British fir ms are being obtained.The major

Swiss fir ms have agreed to submit pertinent informati on, and plans for the

addition of the Swiss data are under way. The addi tion of theSwiss and Brit ish

informat ion will prov ide uswith the only data bank of its kind in the world. It will

enable us to analyze the recent history of worldwide drug development, and

will prov ide the first scientific baseline against which future changes in dr ug

development in the major drug-develop ing countries can be measured. It will

also enable us to perform international comparisons to elucidate the effectsof

national influences on drug developmen t. In the future, if our efforts are

successful, we wi ll expand our data bases to include comparable information

on NCEs from Germany and Japan.



Teaching continues to be an integral part of the Center's activities and

takes place at all collegiate levels: undergraduate, graduate and postgraduate.

Rochester Plan. The Rochester Plan is a program of the University of

Rochester, supported by the Commonwealth Fund . Its purpose is to improve

education in the health professions and health sciences. A cooperative degree

program leading to a Master of Science in Public Policy wit h a specialty in

pharmaceutical policy issues has been established. This M.S. degree program

in Public Policy Analysis is offered by the Department of Political Science

(College of Arts and Science) and starting in September 1978, a substantive

area of study may be taken within the Department of Pharmacology and

Toxicology (School of Medicine and Dent istry). The program will include both

formal coursework in pharmacology and a research project which will utilize

the facilities and resources of the Center.

There is a great need today for people knowledgeable in both scienceand

policy-making. The Public Policy program will provide students with a unique

training in advanced analytic skills and with an awareness of the political

system, while the Center's resources will enable students to learn about and

perfo rm research in the substantive area of pharmaceutical policy issues. The

Cente r's role in this program represents a majo r and important teaching

activity.

Annual Course on the Evaluation of Drugs In Man . An annual course for

medical students, pharmacology graduate students, and postdoctoral clinical

pharmacology fellows is given on the desig n and evaluation of drug studies in

man. It covers scientific, medical, industrial and regulat ory aspects of drug

development.
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Guest lecturer. In October the Center co-sponsored, with the George W.

Corner History of Medicine Society, a lecture by Professor Jam es Harvey

Yo ung, Chairman of the Department of History of Emory Un iversity. Pro fessor

Young 's field is American social, intellectual, and medi cal history. He is the

author of several books includ ing The Toadstool Mi llionaires and The Medi ca!

Messia hs. His lecture to pic was "The Cl imate of Food and Dr ug Regul ation:

The n and Now," a review of the c ircumstances and ach ievements of early fo od

and drug legislat ion and regulati on. He was well received by a large aud ience

made up of medical school faculty and staff, med ical st udents, pha rmac ology

grad uate students, undergraduate students fro m the Universit y's History

Department, and Center personnel.

Corner History of Medicine Society, a lecture by Professor James Harvey

Yo ung, Chairman of the Department of History of Emory Un iversi ty. Pro fesso r

Young 's field is America n soc ial, intellectual, and medica l history. He is the

author of several books including The Toads tool Mi l/ionaires and The Medica!

Messiahs. His lectu re topi c was "The Cl imate of Food and Dr ug Regul at io n:

Then and Now," a review of the c ircumstances and ach ievements of early fo od

and drug legislat ion and regu lati on. He was well recei ved by a large aud ience

made up of medical school faculty and staff, med ical st udents, pharmacology

graduate students, undergraduat e students fro m the University's History

Department, and Center perso nne l.

Annui.li Post@I'Sdilulte Clin!~1 Ph &1 wm l'Jl,ciOI iogy CiOlb!r~~. T he Annual

Postgradu ate Course in Cl in ical Pharrnaccloqy was well received in 1977, as

evid enced by the number of part icipants (27) and the ir posit ive evaluat ions.

The intensive one-week course, designed for M.D.s and Ph.D.s entering

government and industr ia! posit ions requi l' ing a knowledge of cl inical

pharmacology, consisted of a ful l schedule of lect ures and workshops on

clini cal pharmacology, drug development, experimental desig n, and clinical

t rials.

The faculty cons isted of the Un iversity of Rocheeter's School 0'1 Medicine

fac ulty plus several visiting professors. The latter included Dr. Maurice

Cuthbert, Principal Medical Offi cer of the Committee on Review of Medici nes

(U.K.); Dr. M.N.G. Dukes, Deputy Cha irman of the Netherland s Board for

the Evaluation of Medicine; Dr . E. Ric hard Dorsey, Group Direct or,

Psyc hotherapeuti c Research, Merrell -National Labo rato ries; and Thomas

Athridge, Esq. of the Federal Trade Commission. Drs. Cuthbert and Dukes

outlined the systems of drug regulati on in Britai n and Western Europe and

related the British and European experiences with postrnarketinq survei llance.

Dr . Dorsey lectured on the desi gn and management of successf ul

psych ot ro pic drug stud ies.



101 Signatures. The HEW Review Panel on New Drug Regulati on

com pleted its work in mid-1977, and upon its pubtlcat lon the FDA requested

com ments on the fin al report. Dr. Lasagna , feeling that comments of agroup of

experts mig ht carry more weight than those of an individual, sent the summary

report and recomm endat ions to each of over 125 experts in the United States.A

101 Signatures. The HEW Review Panel on New Drug Regulati on

com plet ed its work in mid-1977, and upon its pubtlcat lon the FDA requested

comments on the fin al report. Dr. Lasagna , feeling that commentsof agroup of

experts mig ht carry more weight than those of an individual, sent the summary

report and recommendations to each of over 125 experts in the United States.A

l ist of comments on several of the recommendations was comp iled, and

approved by 101 of these experts. The final resul ts were sent to the FDA

Hearing Cle rk in August 1977. The signatories inclu ded Nobe l Prize winners,

Lasker Award winners, deans of medi cal schools, department chairm en, and

many of the cou ntry's top clinical pharmacologists and medical pract itioners.

Health -Oriented Foundations. The Dru g Regu lation Reform Act of 1978

which is before Congress states: "The Secretary [of HEW] shall ob tain and

consider recom mendation s from health care providers, scientific investigators

and organizations interested in public health, particular diseases, or consume r

aff airs." The Center felt that organizations interested in part icular diseases

. might not be aware of this provisio n in the bill. True co nsumer representation

in pharmaceuticals has become a subject of inc reasing interest duri ng the past

year, as shown by the debate over who actu ally does represent the

"consumer." It was the refo re decided to send to the 40 largest health-oriented

fo undations in the co untry a mailing which inc luded repr ints of two art icles on

the subject (Halberstam, Michae l J .: Power to patients, Modern Medic ine

9/1 5/77; and Lasagna, L.: Wanted: A newtypeofconsumeradvocatefor drug s,

.New England Journal of Medicine 4/20/78) .This was sent in Ju ne 1978.A list of

responses and recommendations is bei ng compiled and will be reported within

the coming year.

Dr ug Regulation Reform Act of 1978. The new drug bill has been under

con siderat ion in the House and Senate in 1978. in May, the Center contact ed

several expe rts in clini cal pharmacol ogy, drug development, and government,

suggesting that th ey migh t constit ute a small one-day work ing conference

foc using on those portions of the new bill that will have the greatest impact on

drug development. The response to the invitation was excellent. The

part icipants will incl ude the three immediate fo rmer FDA commissioners; the

two immediate former FDA chief counsels; several lawy ers, including two

professors of law and the co unsel for the House Subcommittee on Health and

the Enviro nment ; the Director of the Bureau of Dru gs; econo mists; clinical

pharmacologists; and government employees. The Center wi ll make a

summary of th e meeting available this fall .
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fol lowing:

DR. LASAGNA

Testimony

Lectures and Papers Presented

FDA, Washing ton . Testimony at hear ings on amphetamines.

Trials Methodology, Fogarty

in Publicat ion of Clinical Tr ial

FDA, Washington. Re protocol design atthe OTC Panel on Anti-Flatulents.

University of Pennsylvania. "The Scientific and Soc ial Interdependence of

Animals and Man."

University of Minnesota Schoo l of Medicine, "Bias in Select ion of Patients
un. LA~"'UI'I'"

Nat ional Conference on Clin ical Tr ials Methodolog y, Fogarty

International Center of NIH. "Problems in Publicat ion of Cli nical Tr ial

Methodology."

University of Minnesota School of Medicine, "Bias in Selection of Patien ts

for Cl inica l Trials" and "Factors Affecting Chlorpromazine Blood Levels."

Lectures and Papers Presented

National Conference on Cl in ical

Internat ional Center of NIH. "Problems

Methodology."

University of Pennsylvania. "The Scientific and Social Interdependence of

Animals and Man."

The WhiteHouse, Washington. Metwith DEA and NIDA representatives on

amphetam ines.

Ital ian Pharmaceutical Association of Small Manufacturers (CRI), Rome,

Italy. "Toxicological Barriers to Provid ing Better Drugs ."

Public Responsibility in Medicine and Research, Boston, Mass. "FDA,

Drug Research and the Patient. "

Senate Subcommittee on Health and Scientific Research, Committee on

Human Resources. Testimony on 1978 Drug Regulation Reform Act.
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GAO , Washington. Panel member on Advisory Panel on Drug Lag
Investi gation.

GAO , Washington. Panel member on Advisory Panel on Drug Lag
Investi gation.

Joi nt Commission on Prescription Drug Use, Kansas City. Invited
test imony.

House Subcommittee on Health and the Environment; Committee on
Interstate and Foreign Commerce, Washington. Test imony on Drug
Regulation Reform Act of 1978.

Participation in Meetings, etc.

Hoover Institution, Stanford University, Californ ia. Participant in round
table d iscuss ion on Innovation and Health.

FDA, Washington. Committee member of GI Drugs Advisory Committee,
Subcommittee on Hepatotoxicity.

Cl inical Faculty Association of the University of California at San
Francisco. Presented six lectures as the first Visiting Professor of the C.F.A.

Public Broadcasting System , Buffalo, N.Y. Taped a program on medical
ethics.

Liver Toxicity Conference of Fogarty International Conferences,
Washington, D.C. Partici pant.

Lasker Foundation. Member of ju ry fo r Lasker Awards .

City College of New York. Lec tures to pharmacology class of 2nd year
medical school students.

University of Wisconsin School of Med ic ine. Visiting Professor in Clinical
Pharmacology for on e week.

American College of Physicians annual meeting, Boston. Speaker and
panel participant.

PMA of Canada, Montreal. Symposium participant on "Postmarketing
Surveillance and ADR Repor ti ng."

WPIX, New York. Televis ion inte rview.

13
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Graduate School of Management, UCLA: Semin ar on the Economics of

the Pharmaceutical Industry. "History and Development of Pharmacology,
Therapeuti cs and Drug Regulation."

Pharmaceutical Manufacturers Association, meeting on Developments in

the U.S. Health Care System. "Prospects and Future Problem s in Drug

Developm ent and Regulation ."

International Meeting on Comparative The rapeutic Trials, Instit ut de

Cancerologie, University of Paris, France . "Scientif ic and Eth ical Prob lems

Posed by Regulatory Requirements for Proof of Efficacy" and "Appropr iate

and Inappropriate Use of Con trolled Tr ial Designs by RegUlatory Authorities."

American Society for Clinical Pharmacology and Therapeutics 79th
A __ ..... I i.. .. __ A.: _ _ A.&.l ~_.& _ ~ :_ IH ~ "' __ -,", __ &.J1 •••A_ .l. L.._ ''''T'''L .• .!I.. :_

Pharmaceutical Manufacturers Association, meeting on Developments in

the U.S. Health Care System. "Prospects and Future Problems in Drug

Developm ent and Regulation."

International Meeting on Comparat ive The rapeutic Tr ials, Institut de

Cancerologie, University of Paris, France . "Scientif ic and Eth ical Problems

Posed by Regulatory Requirem ents for Proof of Efficacy" and "Appropr iate

and Inappropriate Use of Con trolled Tr ial Designs by RegUlatory Authorities."

American Society for Clinical Pharmacology and Therapeutics 79th

Annual Meeting, Atlanta, Georg ia. "How Can One Measure the 'Therapeutic

Significance' of Marketed Drugs in Evaluating the Result s of Pharmaceutical

Innovation?"

Col lege of Physicians and Surg eons, Coium biaUniversity.Symposium on

FDA Medical Device Regulat ion . "Estimating the Impact of Medical Device
Legislat ion and Regulation: Analogies from the Field of Drugs ."

The Universi ty of Berne, Swit zerland. Postg raduate course in Methods in

Clin ical Pharmacology. Lectu re: "How to JUdge Publications About

Controlled Clinical Tri als." Workshops on "The interpretation of controlled
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