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BIBRA Annual Scientific Meeting®

Scientific Evidencéand Common Sen.se as a Basis for
Food-Packaging Regulations .

J. P. FRAWLEY
Hercnles Incorporared, Wilmington, Delaware 19399, USA

1 am honoured by your invitation to meet with you tonight and to discuss with you some
of the problems associated with assuring the safety of food-packaging materials. However,
I am cqually humbled by my own inadequacics to discuss our subject maiter as cxpertly as
it descrves.

Unfortunately for all of us, there is no individual who can be considered an expert on all
aspects of food packaging. Although essentially all of the individual components used in
food packaging originate in a chemsical plant, the technology for forimulating and converting
thesc materials into useful containers varies with every substratc, whether it is plastics,
papsr or metal. Moreover, the marketing relationship between producer, formulztor, con-
verter and the food industry is notably different for each segment of this complex industry.
Conscquently, it is a formidable task to become an expert for cven one aspeet.

Each of you here this evening possesses expert knowledge in one or more aspects which
I wish I had. It is unfortunate that telepathic communication has not senched my level of
intellectval development, so I could benefit from your experience. In fact, the only thought
waves rcaching me suggest that many of you should be delivering this lecture rather than 1.
Therefore, if you will consider me to be a substitute speaker, you may be a little more tolerant
towards my remarks. .

When was the last time you sat down in the solitude of your study and attempted to
write out a geometrical proof that the shortest distance between two points is a straight line?
Most of us would have a difficult time doing it today because, as you recal), it is not sus-
ceptible to proof. It must be accepted. Indeed, some of the most difficult things in lifc 1o
Prove are the obvious ones.

A number of months ago, I sat down to try to prove something which was obvious to
me—that there are some uses of food-packaging materials which cannot involve any hazard
to health of the consumer of food. 1 had no preconceived idea of the end point I would
reach, but it seemed like it would be fun. Sometimes now I wish I had resisied the tcrmptation
and invested my time in some other form of recreation.

My main excrcisc was to try to determine a level of use of any food-packaging component
which could be considered safe regardless of its degree of toxicity. Many of you know the
conclusion X rcached; namely, that any component of a food containcr or coating which is
*LCditor's note: This paper was delivered to the Fifth Annual Scientific Mecting of the British Industrial

Biological Rescarch Association (BIBIRA), held in London on 25 January 1967, The Annual Scientific

Mecting, instituted in 1962, provides an opportunity for members and guests of the Association to reocive

an address fron an eminent toxicologist on a topie related to BIBRA's ficld of intervst. Previous speaters
have been Professor H. €. Hodge, Dr. A. J. Lehman, Professor L. J, Goldwater and Dr. J. M. DRarncs.
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present at 0-2% or less is safe beyond any reasonable doubt, and conscquently, should no
be subject to government regulations. When I first advanced this proposal, it was presenicd
within the framework of existing legislation in my country, as a mechanism for correcting
some of our mistakes. Tonight, I shall cast my remarks in a different vein, since your
country has not yet committed itself 10 a regulatory proczdure on packaging materials,

I do not pretend to be able to propose the best regulatory procedure for Great Britain.
‘There are too many aspects of your business and government operations which I do not
understand. However, I can review some of the cvolutionary history of our regulatory
procedure and suggest some ways to avoid the mistakes we have made.

According to the title of my lecture, I am scheduled to talk about scientific evidence and
common sensc. For no particularly good reason, I am going to reverse this order and
address myself to the common-sense aspects of food-packaging regulations first.

It has always seemed axiomatic to me that in all matters of environmental health, the
degree of hazard should define the degree of control. The amount of attention devoled to
cach problem should be in reiation to the hazard. To distribute our limited efforts on any
other basis is a form of gambling with public health,

Unfortunately, in this decade of doubt, the scientific community has little control over
the area of its explorations. For the most part, the decision is made by national governments
as to which area of environmental health should receive concerted attention and at lcast in
the Unitced States, these decisions are not always made on the basis of relative hazard 1o
health. This certainly has been the case for food-packaging materials and it appsars that
many countries are prepared to follow in our footsieps.

In order to give a certain degree of perspective (which I believe is the foundation of com-
mon scnse) in this matter, let us reflect on a few of the sources of environmental exposure
to chiemicals. Obviously the ovenwhelming majority ef the chemicals to which we are
exposed are the naturzl ones which constitute our dict. We tend to overlook these and scem
to be content in assuring society that synthctic chemicals will not cause more discase than
we already have. Reluctantly, 1 shall dismiss any further comments on these natural products
except to note that it is refreshing to have Dr. L. Golberg and the BIBRA staft occasionalty
remind us of our prejudice. v

If we restrict oursclves to a consideration of synthetic chemicals contributed to our
environment, certain obvious sources come to mind: drugs, pesticides, food additives, air
pollutants, water pollutants, cosmetics, occupational exposures, houschold chemicals and
food-packaging. As 1 have already suggested, logically, the amount of tiine and attention
devoted to each of these arcas should be in relation to the hazard to healih. Sometimes the
hazard to health is difficult to evaluatc until a significant amount of tisne and money has
been invested. However, after the degree of hazard has been defined, we have the responsi-
bility of acccpting the facts and of adjusting our clTort accordingly.

In recent years, in the United States, we have invesied morc industry, government and
university time and money on food-packaging materials than on any environsmental health
problem other than pesticides and drugs. At the same time we have constructed a complex
and restrictive maze of government controls which is too involved to bz understood by the
regulated industrics. After 8 yr of cffort we have now clearly demonstrated that the return
on our investment has becn negligible and that the healih hazard is slight in comparison
with other sources of chemical exposure. Consequently, I believe we have a responsibility
to the public of restoring a more equitable balance to our programme. By an equitahle
balance, I do not mean that we should iguorc all aspects of food packaging, but find som¢

RSV 0012027



[

v b —— e ey phe

comren

A e b A e mem .

s meera

-

* FOOD-FPACKAGING CONTROL ) 298

common-sense approach 16 allow us 10 concern ourselves with potcntml hazards and not
with predictably safe practices.

It is to this assignment that 1 apphcd myself last summer—to try to develop a scicntific
.pasis for a start, and only a start, towards a common-sense approach to food-packaging
regulation. However, before procecding with the scicntific evidence I have collected and the
corclusions 1 have drawn, I have made two statements which require documentation. First,
that the return on our investshent has becn negligible 2nd sccond, that our regulatory
schemc has been too complex to serve its intended purpose.

Following ¢nactmient of our law, the major task facing the industry was evaluation of
-current industry practices. Many of you are familiar with some of the larger rescarch
- programmes undertaken by different segments of the industry, for example, the petrolcum
~wax studies by the American Petroleum Institute, the can enamel studies by the can pro-
:ducers and the rosin product studies by FHercules. Many other programmes which received
_less publicity were conducted on rcgenemtcd cellulose, polyethylene and other polymcn.
~paper coatings and wet strength resins, 1o mention only a few. The net result of this invest-
~ment of millions of pounds has been that more than 90%, of the prior industry practices
- have been confirmed as safe, through 2 combination of low toxicity and low migration, and
+ have been endorsed by our Food and ‘Drug Administration (FDA), by inclusion on our
- permissive list. This general endorscinent of the vast majority of industry practices testifics
- to the fact that mmost uses of packaging materials are inherently safe.

+Bowever, before sufficient facts vere accemulated to confirm the Jow degree of hazard
zassociated with packaging materials, we had committed ourselves to an “omnibus™ per-
~missive list, containing every conceivable chemical which might even remotely come in
-contact with food. We now have 94 scparatc food-packaging regulations or lists dealing
- with different uses of packaging chemicals, from 967 ingredicnts® for adhesives to 8 ingre-
cdients for zinc-silicon dioxide matrix coatings. These regulations contain over 43,000 words,
- about 10,000 words more than thé rcgulahons for all intentional food additives. In 1966
: alone, the 8th yr of the law's existence, over 200 new uses of packaging chemicals were
:approved and published in our Federal Register. Even a superficial examination of these
s gegulations reveals that the vast majority of these words are devoted to the cnumeration of
+ thousands of chemicals for one or more spzcific uses under which most cannot migrate to
i food at an unsafe level, regardless of their degree of toxicity. Unless you work with these
:xegulations on a daily basis, are familiar with the multiple cross-references and have
zsufficient technical training to undérstand ivhat chemicals are covered by some of the vague
- generic lerms, it is almost impossible to detcrmine the approved uses of a given chemical.
V'We have created a complex maze of regulations, too lengthy and involved to be understood
* by most of the regulated industry, with the unanticipated result of a growing apathy towards
: correct interpretation. | _ .

“"This type of *omnibus” perm:ssxvc list came about in the United States at the insistence
zof some segments of industry, coupled with a change in interpretation of our jaws by the
TFDA—a change which revoked the Jong-established principle of de ninimis non curat lex
:+(the law does not concern itself with trifies) by claiming that the Jaw docs not recognize any
:-Jevel of a chemical as insignificant. This denial of the existence of a toxicologically-insigni-
i.ficant level or biological zero is analagous to a denial of the existence of night, on the
+-grounds that you cannot ;u-ovc thc absence of light. In all countrics outside the United

* %967 does not count the Aumerous’ rnctnon ‘products clearced for one of more of these chemicals. If these
o are counted, the number exceeds 3800,
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States, the term toxicological insignificance has real meaning and significance. I believe 1
is a sound scientific principle which must bz preserved and cventually I hope will be restored
in my country. It is this principle which 1 believe is the very crux of intclligent common-
sense regulation of food-packaging materials.

Let us take stock. Experience has taught us that most uses of food-packaging materialg
are safe beyoad any reasonablc doubt. Experience has also taught, at least in the Uniied
States, that an “omnibus™ permissive list not only diverts the energies of our corporay ions,
government and universities into predictably unprofitable research, but can lead to some,
if not general distegard for the law. This leaves us with the cpnclusion that some mechanism
should be found for subjecting to a permissive list only those uses of packaging materials
which pose a poteatial hazard to health; that is, constructing a “non de mininis 1ist” or

“relevant” list.

Here is where I invite cach and everyone of you to sit down and deline those uses which
can be assumed to be safe. As I stated earlier this exercise sounds like fun, but it s Jjust
plain hard work. I am not certain that my solution is the best, but ¥ assure you it is the
result of many hours of reflection and analysis. In its briefest form, I believe that-any
chemical suitabls for use in food-packaging is safe for man at a level of 0:1 ppm in the total
diet. Extrapofuting this dietary concentration to 2 practical and meaningful guideline for
regulatory purposes, use of a chemical in a container zt a Jevel of 0-2 5% or Jess will contribute
Iess than 0-1 ppm to man’s dict.

On the surface, this may not appear to propose a major improvement, but application
of this guidelire would permit deletion of 75 % of the citations in the United States rezula-
tions and I am ccrtain would permit more efficient usc of manpower, in establishing
permissive lists in other countries.

1 do not ask that you accept this conclusion on faith. So, as bricfly as possible, I should
like to revizw the scicntific basis for this conclusion.

First of all, what Jevel of a compound, which is suitable for use in food packaging, but
of unknown toxicity, can be assumed to bs safe in the human diet? I know ol no better
approach to answering this question than to cxzmine our toxicological experience and
tabulate the experimentally determined safe level for all the compounds which have been
studied. Becausc 90-day toxicity studies are gencerally considered inadequate for calculation

. of safe levels and because only a smalt oumber of thess are publishad, I decided to review
as many 2-yr chronic toxicity studies as I could find and to tabulate the “no-effect™ level
confirimed for each.

Y can make no claim that I have found every 2-yr chronic toxicity study \\hl"h has
been conducted. ¥ can only claim that I have tabulated the “no-effect™ Jevels from cvery
chronic study which I could find, without any sclection or rejection except irradiated foods.
In total, I was able to locate 2-yr chronic toxicity studies on 220 diflerent substances

(sce Appendix), and although this may ssem like a rmodest number, it represents between
4 and 7 mitlion pounds in toxicological rescarch. Last September I had bzen able 1o Jocate
only 143 such studies, but with the co-oparation of many of my collcagues in the field of
toxicology, L.estimate that I now have collccted about 909, of all such studies which have
been conducted.,

Table 1 presents the dntribuuon of “no-cffect™ levels for all of the 220 compounds.

1t is apparent from Table 1 that a small pereentage of compounds will be extremely
toxic—having a “‘no-effect™ level in experimental animals below 1 ppm, but that the majority
will cxhibit no toxic effect cven at 100 ppm. Only 19 of the 220 compounds demonstsated

RSV 0012029




L Mer e W ISARAB] vEm g Al e Ve e

o

P g et e . &

-

. haee

i ————

-~

e

FOOD-PACKAGING CONTROL . 297

Table 1. Distribution of “no-effect™
levels in 2-yr chronic studies
“No-elfect” All
level compounds
(rpm) @0
<1 5
<10 19
<100 40 - .
<1000 101 " *
10,000 151 -

-

any toxic effect below 10 ppm. We might conclude that the odds of detecting a toxic effect
at 10 ppm from any “‘unknown” compound are approximately 1 in 10. )

Let us now look at Table 1 a little more closely and examine the nature of these 19
compounds which had a *“no-effect™ level at 10 ppm or less. Table 2 shows the same jn-
formation as Table 1, except two additional columns have been added which subdivide
these 220 compounds into two categories: (1) 2 “heavy metals and pesticides™ category and
(2) an “all other compounds™ category. I bzlicve this brecakdown is worthy of careful
examination. The most apparent conclusion is that all 19 of the compounds, which were
toxic below 10 ppm, were pesticides and heavy metal compounds. Equally significant is the
fact that 39 of the 40 compounds, which had “no-effect” levels below 100 ppm in experi-
mental animals, were also pesticides or heavy metal compounds. The ounly compound in the
*“gll other compounds™ category which was toxic below 100 ppm was acrylamide.

Table 2. Distribution of *“no-effect® levels in 2-3r chronic

Studies
Heavy
“No-effcet™ All metals and
Jevel compounds pesticides Others
(ppm) 220) (88) (132)

<1 5 5 0

<10 19 1 0

<100 - 40 39 1

<1000 101 ” 29

<10,000 151 26 és

It is obvious that the degree of toxicity of pesticides and heavy metals (which were used
as pesticides at onc time) is quite diffcrent from that of other commercial chemicals. This
should represcat no surprise because pesticides are synthesized, screened and selected for
their toxicity to one or morc forms of life before becoming commercial products. This
contrast is more clearly shown by Fig. 1 which depicts the distribution of “no-effcct” Jevels
for the two categories of chemicals. It is obvious that the average toxicity of a pesticide is
about 100 times as great as the average for other chemicals.
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an additive which is very readily extracted from its substrate, namel'y. rosin size. This
combination of substrate and additive, I believe, represcnts the most cxtreme c2se of
migration and valucs determined from rosin sized paper should represent a maximum for
any component of any packaging media. Indeed, such data would be excessive for most
uses of packaging components,

In our initial efTorts to study the migration of rosin size from paper, we used typical
simulated solvents: various aqueous solutions, hexane, maize (or corn) oil, etc. This was
wasted effort because, in water and oil, the extraction was a dircct function of time and
temperature and did not plateau until essentially 1009, of the rosin size was extracted and
the integcity of the paper sheet was destroyed. Nevertheless a century and a half of experience
has shown paper to be a satisfactory packaging material. Although these studies clearly
demonstrated that rosin sized paper would be an appropriate choice for developing maximum
migration data, they contributed nothing to the evaluation of salcty of rosin size which was
our principal motive at that time.

As a conscquence of this failure of the simulated solvents test to help define the amount
sctually migrating to food, we prepared radioactive samples of rosin size, incorporated
them into typical commercial papsr and paperboard at known levels, packaged a wide
variety of food in contact with these paper samples at typical package ratios, stored them at
typical storage temperatures for typical storage times and determined the rosin size content
of each food by counting the radioactivity.

The study was far more extensive than I shall describe, because we used several types of
paper (greaseproof, waxed, unwaxed, etc.), containing three different levels of rosin size,
24 diflerent types of food (water, icc-cream, oysters, apricots, green beans, dry breakfast

Table 3. Maximum migration of resin size® from uncooted paper
under typical storage conditions

Temperatute Time Migration
Food (9 9] {day3) {ppm)

Milk products

Water 34 14 59

Teecream 10 28 03
Yegetables

Green beans 34 7 13

Green beans 72 4 41

Lettuce 34 7 24

Potatoes 72 238 02
Mcats

Ground beefl M 5 87

Chicken 34 3 72

Beefstcak M ? 49 .

Sausage 34 5 1240
Fruits

Apricots 72 28 o1 .

Apples ” 28 12
Grain products

Pufled rice rz 34 538

Wheaties 34 28 70

Flour ” 28 02

Doughnuts 72 3 09
Others

Supar 72 a8 02

Butter M 14 328
*4%, in paper. .
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300 J. P. FRAWLEY

food, sugar, doughnuts, ground beef, butter, bacon, sausage, to name just a few) and anal.
ysed each sample at several different storage intervzls and tempzratures. For our purposes
I have selecied only the uncoated and unwaxcd paper and only the maximum migralion .
Jevels obtained for the 18 commodities packaged in these uncoated papers under typicyy
commercial storage conditions. Admittedly this gives unrealistically high values for rasiy
size which are not typical of industry practice, but for our present purposes, the worst ease
must be presented.

Table 4. Calcwlation of maximum migrotion of rosin size® 10

_ total diet -
Contribution
Percentage Average to total
of migration diet
Commodity gronp diet {ppm) {ppm)
M3k products 34 31 10
Yegetables 20 20 04
Mcats 18 382 69
. Fruits 13 oS ol
Grain products 10 35 o4
Sugar s . G2 00 -
Butter, oils -3 328 09
Total... 97

*4%, in paper.

Table 3 shows the maximum migration value for 18 food commodities at various fypical
storage times and temperaturcs when exposed to paper contzining an average of 4%
rosin size. It is obvious from seme af these values that high levels af migration can oceur with
some foods, whercas other foods contain much Izss rosin size. The data in Table 3 can be
quickly considered since the indlividual values are of no great significance, but the com-
posite of thesc values can be helpful. Table 4 shows the average consumption of these
various commodity groups in the UST, the average migration to that commaodity group and
a calculation of the maximum lcvel of rosin size in the average total diset, if 100 of the
dict were packaged in upcoated paper containing 4% rosin size, Undoubtedly there are
some differences in dietary habits between our countries, but 1 doubt that they would
significantly alter the calculation.

As I mentioned previously, three different sizing levels were used in these studies. Table 5
shows the final dietary calculations for the same foods, under the same conditions for paper
containing 2 or 19 rosin size. The extrapolation is remarkably gaod. The last column
shows the migration in ppm expressed on the basis of a unit of 1% rosin-size in the paper
or container. For cach per cent addition to the container, man’s dict would contain a
maximum of 2 ppm of the additive, if the entire dict was in contact with that container.

One further calculation is necessary in order to asfive at a realistic determination of the

Table 5. Maximum miigration of rosin size to dict

Level of size
in paper Migration
(¥A] (ppm) P %
4 97 24
2 44 22
1 19 19

$U.S. Department of Agriculture Dictary Lyvaluation of Food Used in Houscholds in U.S., 1961.
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level of addition which will contribute no more than 0-1 ppm to the diet. Obviously, 100%
of man’s dict is not in contact with paper, or any other single type of food container.
There are five major types of food containcr substrates, glass, metal, papsr, plastics and
regenerated cellulose, In addition, there is a significant portion of food which is not packzged
or is packaged io bulk so that most of the individual units are never in contact with the
container. It is impossible to get reliable figures revealing the porcentrge of the food-pack-
aging market sharad by cach type. However, it is conservative to assume that no more
than 25% of man's diet is in contact with any given type of food packages or packaging
additive. -

Table 6 shows this final caleulation of the maximum migration to the diet whigh would
result from the use of a component at a level of 19/ in the container (as directly measured
from the rosin size experiments) and the maximum migration from a level ip the container
of 0-2 2. Undoubtedly, this calculation is an exaggeration for most uses of packaring com-
poneats which possess greater insolubility or which are ussd in substrates more resistant to
penetration than paper. Nevertheless, it permits the conservative conclusion that any comipon-
ent of an article contacting food which is present in the article itself or its coating at a level of
0-2% orless by weight will contribute to the diet alevel which canbe of no possible public health
significance. Conscquently, such trivial uses should not be includsd on lists of components
permitted in food packaging.

“Tablc 6. Colculation of maximum contribution io

the diet
Maxiniumn total diet migration ... 2 ppmyfcach 9
Maximum diet in contact . 283Y%
Concn in Maximum concn
package in diet
O (ppm)
1-0 oS
02 0]

As most of you know, I submitted this conclusion to ths profession and to the industry
in the United States last September. It was worded dilTerently, by describing a level of
0-2% as GRAS®, beeause of the particular structure of our law. It has received overwhelming
and gratifying support and only a few questions have been raised. Our own Food and Drug
Administration has authorized me to tell you that they arce giving it serious consideration,
but could not reach a decision prior to this meeting.

At this point, I can only say that after 6 moaths, I am even more convinced that the
conclusion is sound and conservative; and, that it offers a common-sense approach to a
reduction in the extensive waste of time and money of both industry and government on
problems which can be of no possible public health significance. From a regulatory point
of view, 1 believe it offers one mechanism of avoiding preparation and constunt modification
of an omnibus permissive list which experience has shown becomes so vawieldy and com-
plicated as to invite disregard. I do not believe that type of situation is in the best interest
of the consumer, industry or government.

Now 1 have intentionally reserved for my closing remarks a discussion of the few questions
and mental rescrvations about this proposal which have been raised by groups throughout
the world. Perhaps, some of these points will answer some of the questions you would
like to raise.

*Generally recognized as safe.
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The most frequeat corument is a concern that despitc our toxicological experience to date,
we cannot 2ssume that the next compsund will not be toxic at 0.1 ppm. The same basic

- concern has been expressed in another way, by expressing doubt that toxicity data from

2-yr chronic studies represent a valid cross-section of chemicals, since some of the more
toxic ones are rejected by short-term toxicity tests.

It is, of course, possible that some chemical ,may be synthesized at some time ja the
future which would be toxic at 01 ppm in the dict. However, it is almost impossible for
such a compound to become an intentional component of a food container, Fora compound
to be toxic for man at 0-1 ppm presumes that it will be as toxic or more toxic than any
commercial pesticide. For it to be used as a component of 2 food container presumes that
it must be manufactured, packagad, distributed, and in other ways handled several times
before contacting the food. It is inconceivable that a compound as toxic as this could pass
through so many hands, in an industry not accustomed to handliog highly toxic substances,
without rcvealing its toxicity through injury to personnel. Once recognized, safe handling
of such a compound would require such extreme industrial hygiene precautions as to be
incompatible with converting operations and food-packaging practices. It seems to me that
in order to produce an unsafc food'packagc. due to incorporation of a toxic ingredient at a
level of 027 or less, it would require a deliberate or intentional act on the part of a mauu-
facturer to poison the public, without at the same time poisoning his own workers. No
amount of legislation or regulation can protect against such insanity.

1t has been suggested by a few of my colleagues thzt the cxtreme toxicily of such matcrials
as aflatoxin rules out an asswmption that any chemical is safc at even ene part in a thousand
million uoless it has been tested. 1 believe that such an assumption is valid, if we limit our
discussion to certain uses or industsies. Again, I believe common sense 1ells us that it is
inconccivable that anyone could manufacture millions of pounds of afiatoxin, or any
substance of extreme toxicity and distribute it for use as = stabilizer in plastics or wet-
strength resins for paper without finding out that it was too taxic for that incdustry. No
company can afford to lose customears that way.

Accidental contamination with aflatoxin or other extremely toxic substances fs another
matter, but this js outside the considerations of a permissive list. Whether a permissive list
contains 200 or 20,000 substances, accidental contamination is no more or less Jikely.
Quality control, inspection, and personal attention to details in manufacture are a1l necessary
ingredients to the preveation of contamination of any product.

A few individuals bave questioned the validity of my estimate that no more than 25%
of the diet will be in contact with the same packaging substrate or chemical, In rare circum-
stances, of course, some jndividuals may cat canped foods almost exclusively and some may
cat fresh or unpackaged food almost exclusively. These variations in dictary habits, along
with other intraspecies diflerences have been taken into consideration as part of the basic
concept of our 100-fold margia of safety. Moreover, as mentioned above, the copservative
calculations used above provide a 1000-fold margin of safety.

The principal ohjection to this proposal in the United States has been administrative.
Adoption of this proposal would obviate the need for many of our packaging regulations
and would suggest a complete rewriting of Subpart F. For example, the “general adhesives"
and “defoamer in paper manufacture” rcgulations would be replaced by a statement of
good manufacturing practice that adhesives should not contact the foad (as is already
provided despite the fact that thousands of chemicels arc cnumerated) and (hat defoamers
may be used only prior to and during sheet-forming process (as is also already provided).
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I thiak the time necessary to accomplish this task would bs time well spent and would be

rapidly recovered in reduced administrative costs.

Let mc close with this concept. Your country and mine have a limited number of com-
petent specialists in the field of environinental health. There are many problems facing our
society which are competing for their time and attention, as well as for financial support.
Included are comumunity air and water pollution, industrial exposurcs, houschold chenticals,
pesticides, drugs, cosmetics, food additives, confined environments of space cabins and
submarines and food-packaging. Having some professional responsibility in all of these
segments, I am convinced that food packaging constitutes the lcast hazard to health of all
of these. Yet in recent years it has commanded more time and attention than any other
arca other than drugs 2nd pesticides. It is ‘our moral and professional responsibility to
invest our time and money in research which is likely to provide the greatest protection to
health. I suggest that my proposal is a start toward restoration of a proper balance.

APPENDIX

No-cflect Jevels established by 2-yr fecding studics
No-ellect No-effect
Jevel Jevel
Compound {(ppin) Compound {ppm)
Acrylamide? 40 Carbarsons (p-Ureidobenzencarsonic
Aldrint <0-5* acid)"* 1000
Alkyl ketene dimer® 1000 Carboxymzthyleellulose (CMCYy* 10,000
Allethrin® A000* 2-Carotcne® 1000
Amiben (2,5-Dichloro-3-aminobenzoic Catechol® 12507
acidy® 10,000* Chlorbenside (p-Chlorobenzy]
Ammonium sulphamate® 500 p-chlorophanyl sulphide)! 20
Antimony chloride® <S00¢ Chlorbenside, sulphone derivative? 20+
Arsonic acid® 30 Chiordans’ 2.5¢
I-Ascorby palmitatc® 2500 bis(p-Chlorphenoiy)methanet 300
Barium chloridc’ 2000+ p-Chlorophenyl pchlorobenzene-
Benzene hexachloride, technical (BHC)Y? 10* sulphonate! 25%
a-Bznzene hexachloride (a-BHC)Y 10 Chlorpropamide?® 1250
B-Benzene hexachloride (8-BHO)T <Jo* Chlorteteazycline®™ 10,000
¥-Benrene hexachlorida (»-BHC)? S0~ Citrus Red No. 2(C.1. (19561 No. 12,156)* "s00
&-Benzene hexachloride (8-BHC)' <800* Copper chromate? 00
Benzoic acid™ 2000 Cubsv 5p*
Biureal! 7500 Cupric chloride? 500+
Butoxypolyprepylene glycol (mol wt : Dalapon* 300"
800, 640 D & C Crange No. 5= 10,009
Butylated hydroxyznisole (BHA)® 5000 D & C Orange No. 10™ 10,000
Butylated Liydroxytoluene (BHT)!** 1000 D & C Red No, 977 00
Butyl 3,4-dihydro-2,2-dimethyl-4-oxo-1, D & C Red No. 107 300
2H-pyran-6-carboxylate (Indalone)'* 40,000 D & C Red No. 21 10,000
1,3-Butylens glycols 30,000 D & C Red No, 27» 10,000
2-(p-tert-Butylphenoxy) isopropyl DDD (TDE)* 10
2'-chloroethyl sulphite (Armmite)' 100° DDT? te
ters-Butylphienyl salicylatet 000 Dehydroacetic acid* 1000
Cadmium chlorid=’ <10t Diazinon* 0-75¢
Calcium disodium ethylenediamine- Dichlonc® <$00*
tetraacetate’'? 5003 1,t-Dichloro-2 2-bis{p-cthylphznyDathane
Capian’ 1000* (Perthanc)* 100°
*Pesticidc
+Hcavy metal T—Tumours at highzar levels,

— v -
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Appendix {contd)
No-efTect No-cficct
Jewel level
Compound (ppm) Compound {»pm)
2,4-Dichloro-6-ochloroanilino-s- 2-Hcepsadecyl glyoxalidine acetate
triazine (Dyrenc)! 3000 (Glyodin)* 2000
2 4-Dichiorophenoxyethyl sulphate, n-Heptyl-p-hydroxybenzoaie** 1500
sodium saltt 200* 1-[5-(32,4,5,6,7,7a-Hexahydro-4,7-
4,4’-Dichioro-a-trichloromethyl- - methanoindanyD)-3,3-dimethylerea
benzhydrol (Kelthane)* 20° (ierban)' S00
Dicyandiamide®™ : 2500 Hydroxyéthylecllulase?* - 10,000
Dieldrin® 05 Hydroxypropylmethylccliulose! 30,000
0,0-Diethyl 0-3<hloro-4-methyl-1- Hydroguinone 10,0007
oxo-21-1-benzopyrans7-yi d-Isvascorbic acid® . 10,000
phosphorothioate (Co-Ral)* 2* d-Isoascorby) palmitaict 2500
Di(2-ethylhexyl) phthalate® 1300 Isopropy] N-(3 chiorophenyl) carbamate
Di-a-hexyl azelatc® 5000 (CIPCy» 2000
Di-isobutyl adipats® 5000 4,4’-Isopropylidens bis(2-Isopropyle
Dilaury} thiodipropionic acid® 30,000 phgn:])lp’ $(2-Isop 1000
Dimethyl carbate?® 10,000 Light Groen SF Yellowish% 10,000
2,4-Dimethyl-2-methytene-1,2,4- Malathion* 100°
thiadizxzolidine-$-thione? 100* Maleic hydrazide? 20,000
Dimcthyl phthalate'® 20,000 Maneb® 25
3,5-Dinethylictrahydro-1,3,5,27/1 Melamine-formaldchyde resin -
thizdiazine-2-thione (Mylonz)» <i0* (Parez §0T)* 50,000
0,0-Dimesthyl-0-(2,4,5-trichloropheny]) Mercaptobenzothiazole? 1200
phosphorothicate (Ronnely* 10* Mercury acetate® 25
3,5-Dinitrobenzamidc®® 600+ Mceihoxychior»*? . 200°
3 5-Dinitro-o-toluzmide® *° €2¢ O-Methyl-O-(4-terr-briyl-2.chlorophenyl)
Diphenyli-** 500* methylphosphoroamidothicate
Diphenylamine* 100* {Rucienc)+ 30*
3-(2-Diphenylyloxy)1,2-epoxypropane 2000 O-Meth:;1.0-(2,4-dishorophenyl)
Distearyi thiodipropionic acid™ 30,000 isopropylphosphoramidothioatst 0%
Diuron® 125¢ Methyl p-hydroxybenzoate® 20,000
Dodecyl benzene sodium sulphonate Methyl methacrylate® 100
{Santomsrse no. 1P 2000 Methyl naphthalanzacetic acid? 2500°
Dodccyl pallate?® as0 Methylpolysiloxans? 2000
Doding!s> 50 Methyl salicylatet? 10,600
Endosulphan® 30+ Monuront 250
EPN? Se 1-Naphthyl-A-nthyl carbamnate! 200%
Eponidized soybean oil (Paraplex a-Naphthylthiourea® 50
G-G0y™ 25,000 Nicotine? 62
Epoxidized soybean oil (Paraplex Nozdihydroguaizretic acid® 2500
G-62)* 3000 Rylon (Zytel)* - 300,000
A-Ethoxyphenyiurea (Sucrol, dulzin)®’ <1000 Octadecylaming®® 200
Ethoxyquin® . 120* Ocztyl galiate'® 350
Fthyl acrylate®® 100 p-tert-Octyiphenoxy-polyethoxy
Ethy) 4,4'-dichlorobenzilate? 50 ethanots (Triton X-105)% 14,000
2-Ethyl hexanzdiol-1,3% 40,000 Parathion? 1
2-Ethylhexy! diphenyl phosphate Petrolatum?® 50,000
(Santicizer 141)* 1250 Petrolewm wax no, 23¢ 300,000
Ethyl phithaly! ethyl glycolate® 5000 Petroleum wax no, 5% 200,020
Fast Green FCI 10,000 Petroleum wax no, 121 - 100,000
FD & C Blue No, 1¢ 5000 Petroleum vax no, 15% 100,000
¥D & C Blue No. 2% 1000 Petrol=um wax no. 20' 300,000
Ferbam?* 200* Phenacetin®® 630
" Glyeerol*t 100,000 Pliznol* 10,000
Glhycerol monostearate™ 250,000 Phany) mercuric acetate? o1
Gum guainc* 5000 o-_Phcnylphenol“ 2000*
Gum rosin, palc*t 500 Pimaricin® 500
Heptachlor cpoxidet o5 Piperonyi butoxidet 700*
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Appendix (consd)
- No-effect No-effeet
kvel level
Compound rpm) Compound {ppm)
Pelyacrylamide {Scparan AP30)% 10,000 Sodium lauryl sulphauc™ 10,000
Polyacrylamide (Separan NP101%? 30,000 Sodium lauryl trioxyethylene
Polyethylene glycol (mol wt 200)! 40,000 sulphonate™ 5000
Poiyethylens glycol (mo! wt 400)" 20,000 Sodiwn monofiuoracetate® <$®
Polyethylene glycol (mol wt 1500)* 2000 Sodium nitrats*? 10,000
Polyeihylenc givcol (mol wt 1540 40,000 Sodium g-suiphopropionamide! 10,000
Polyethiylene glycol (mol wt $000)* 40,000 Sodium tripolyphosphatess 5000
Polymerized turpentine resin® 2000 Sorbic acid™ 50,000

Polyoxyethylene(20)sorbitan

Sorbitan monopalmitate (Span 40)% 50,000

monolaurate (Tween 20)% 50,000 Scorbitan monostearate (Span 60y% 50,000
Polyoxycthylenc{20)sorbitan Sorbitan tristearate (Span §5)@ 50,000
moneoolcate (Tween 80y 50,000 Sutphenone (p-chiorophenyt phenyt
Polyoxycthylene{20)sorbitan sulphone)! 100°
monopalmitate (Tween 40) 30,000 Tall oil rosin, pale®® 2000
Polyoxycthylene(20) sorbiten Tartar emetic (Potassium antimonyl |
monostearate (Tween 63)% 50,000 tartrate) <500t
Polyoxytthylene(20)sorbitan - Tartaric acid* 12,000
tristearate (Tween 65)< 50,000 Tartrazine™ 10,000
Polyosycthylenc(B)stearate (Myrj 450 20,000 Terpene polychlorinates (Strobane)* S0
Polyoxyethylene(d0)stcarare (Myrj $2)** 50,000 Tetradifon? 300
Ponceau 3R (C.1. (1956) No. 16,155 5000 Thiodipropionic acid® 30,000
Ponceau SX (C.I. {1956} No. 14,700)* 50,000 Thicyrca® 500
Potassium bromate®? 627 Thiram* 200
1-a-Propoxy-2-amino-4-nitrobenzene Toxaphene? 25
(P-4000)%* <1000 2,4,5-Trichlorophenoxyethy] sulphate,
Propyl gallate™ 10,000 sodium salt! 200
Propyl p-hydroxybsnzoatett 20,000 Tri(polynony!phenyl} phosphite
Pyrethrum? ~ 1000* {Polygard)”? 3300
Rosin, disproportionated*® 500 Tylosin™ 10,000
Rosin, fully dimerized®® 500 Vinyl chlorido-vinyl acetate
Rosin, partially dimerized*® 500 copalymer? * 120,000
Rotenone? od Vinylidene chloride-viny! chloridc
Saccharin®* 10,000 copolymert 50,000
Selenium? <3® Wood rosin, dari:s 500
Sodium alginate? 50,000 Wood rosin, fully hydrogenated*
Sodium alkylbenzenesulphonatc®® 5000 Wood rosin, hydrocarbon insoluble
Sodium bisulphite* 300 residuc?t 500
Sodium chromate™ 300° Wood rosin, palc® 2000
Sodium cyclamate®’ 10,000 Wood rosin, partially hydrogenated<s 2000
Sodium 2,2-dichloropropionate! 300 Yellow AR 500
Sodium diocty] sulphosuccinate™ 5000 Yeltow OB 500
Sodium hexametapliosphates? 3000 Zineb! S00*
Sodiam lzuryl glycerylsulphonate™ 5000 Ziram* 250
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