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" “We are carefully to preserve that life which the Author of

nature has given us, for it was no idle gift.”

‘

Harvey W. Witey, 18441930
Father of the Federal Food and Drugs Act of 1906

Ahhongh the present degree of concern over
chemical contamination of the human cnviron-
ment has been with us only a [ew years, chemical con-
tamination of one part of the environment, the food we
cit, has been one of FDA's major concerns for a great
many years, During these years FDA, under general and
spevilie statutes, has developed elticient regulatory and
scientific metheds for protection of the consumer from
toxic chemiculs in or on his food.

But this methodology has involved mainly those foods
that might be u.ls(mnhly expected to become contami-
nuted under given conditions. Thus thesc methods hnvc
involved such chemicals as | ides used in prod
processing, and storing foods; drugs used in food-
producing animals; and direct or indircct food addi-
tives,

Liwle attention has been given to other ways that
toxic chemiicals used chicfly in industrial processes may
find their way into food through contamination of the
carth, bodics of water, and the aimosphere, when

idered in with the ccological paticrns of

planmt and animal tife that may tend to concentrate these -

chemicals in hitherto unsuspected food sources (sce
page 8).

More study is nceded on the kinds of industrial
chemicals that pose a threat to human heslth when
loosed in the cuvironment: the nature and cxtent of the
threat; the legal, regulatory, and educational safeguards
necded o proiect the public health; and the scientific
methods needed to detect, identify, and measure these
chemicals in foods.
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.,Tn one imtiee, in the objections fiked to our
A implementation of the NAS-NRC recommen-
didivns, there was submitted a By of more thian
100 s called scivntifie sladies s reporls pur-
porting o show somethiog reparding a particalar
diag 1 ook considerable time for our lepal and
sivititic stafls (o establish that this evidence
winn mostly derclevant and obviously inadequite.
Such o submission does a tisserviee 1o the
Food snd Diue Adounisteation (even if we pre-
vl e ovon who e uphobding professional
stikhands, nd 1o Hie pablie for swhom we shonld
all be speading our time more productively, and
fimally to the drug industry,”

ok Jenzines, MLD., Assistant 10 the Commissioner for
Modical Aflhadrs, at the $3ed Annuwal Mevting of the
Anricin Bar Association, St Louis, Aissouri, August
12, 0970,

o

11an
N “he GRAS tist has been the point of focus
- for concerns over food safety. The eycla-
wate incident of last October heightened this con-
cern. o its wake, the President directed the
Ageney Lo review the entire Tist 1o be assured that
comsumer safety is being adequately  protected,
Theve will, no doubt, be a harder look at these
food additives, There will, no doubt, be some
delctions from the list. But the Jist is not a
hiding ground for a wvaricty of chemicals of
unhnowns or uncertain toxicity. It includes nu-
tricits, such as ascorbic acid,

“What is needed right now is for the producers
and the users of these substances to take a care-
ful look at the cvidence of safety on which they
market or use the ingredients. Just as the cvi-
dence to support drug promotional claims is thin

in many instances, the cvidence to support GRAS -

status of several substances is likely to be equally
thin at least in some instances. Industry ought to
take the initintive here. But will it? Or will it
wait to react 1o the processes of public cxaminu-
tion of its practices?”

William W. Goedrich, Assigtant Gencral Counsel, Food,
Drug, and Environmente! /mhh Division, DHEW, ot
the Vand Annual Meeting' of the Amcrican Bar Ase
socintion, St Loul.] Missourl, Awgust 12, 1970,
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Industrial Chemicals and F DA
by Henry Fischbach, Ph.D

Those responsible for the public health have good rea-
son for their increasing concern about chemical sub-
stances that may pollute the environment and, among
other things, ultimately find their way into man's
food. The recent discovery of toxic amounts ol mec-

In this couniry our control over industrial chemicals
is largely in the held of pesticides and food additives
simply beeause of the statutory powers conferred on
the U.S. Department of Agriculture and the Food and
Drug Administration in these arens. Because of these

cury in fresh water fish as a result of
of bodies of fresh water is a casc in point. Re-
cenly there also has been steadily growing concern
about the release 0[ polychlorinatcd bxphcnyls (or
PCB's) in the o and ion about
why and how these chemical substances enter the
environment and  eventually man's system through
the food chain or through other means.

Te assure the safcty, purity, and wholcsomeness of
our food supply, FDA has directed its regulatory and
scientitic ties 10 those arcas where the possibilities
of contamination arc most apparent. As ncw formula-
tions and uses of pesticides and other cconomic poisons
were introduced for agricultural and health purposes,
the Agency has concentrated on detecting and identify-
ing these substances in or on foods.

Under its food additive regulations, FDA has sought
o assure that substances used in formulating, proc-

bli the FDA in particular has developed highly
sensitive and characterizing methods and equipment
with which to monitor pesticides in foods.

Tt s thus mainly in the food area that we have
some data on the extent of pesticide residues in our
environment as well as some rather incomplete data
about residucs in the tissue of man. Little is known
about the many residues that result from processing
the industrial chemicals used in modern industry,
simply because man has not looked for such residues;

nor has he developed the appropriate, sensitive me- .

thodology by which they can be detected and identified.
Much of the publicly voiced concern over the past
years has been aimed at reducing the “"known” toxic
dues in the envir This concern is ccrlnmly
appropriate and cflorts are being made to minimize
these potential hazards (sec article, Fcbruary 1970
issuc, FDA PApPERs, about the report Yy the Secretary’s
c .

Pectickl

essing, and packaging foods do not cont te the
food with toxic amounis. Through its responsibility for
foods in interstate commerce and imported foods, FDA
inavpurated regulatory, cducational, and scicntific
Is to assure that food producls in storage or

on T and Their Relationship to
Environmental Health), Tt is an essential activity,
but at least of cqual concern should be the planning
and deliberation nceded to minimize future contami-
nation of the environment,
Chemical substances that are neither pesticides nor

it are not ¢ 1 by toxic e
The develoy of highly itiveinste food
tion and ingeni ph ical has

enabled man Lo detecet, ulcnu{y. and measure minute
residues of chemicals, both in his own body tissues
and clsewhere in the cavir and of particular
interest in FDA’s case, in foods. That these residucs
exist is a reficction of man's genius for synthesizing
new chemical substances to advance his many tech-

arc present in our cavironment and
mily eause hazardous residucs in food and feed. Since
some of these industrial chemicals are closcly related
in chemical structurc to stable pesticides and may
interfere with our _measurement of pesticide rcsnducs,
the FDA must an of this

interference and continue evaluating the vnhdlly of its
mcxhodology for delcclmg. identifyinp. and mcasurmg

nologics. Until recent years littie ation has
been given to tht potential impact of these chemicals
on our total environmental cycle. But as these sub-
stances become ever more sophisticated and continue
lo ftrolllemlc. il has become csscnual that man, in his

king, take into ation a factor that
becomes more and more obvious: these chemicals,
many of them in highly gtable forms and many others
in forms that may cqmbmc with other chemical
substances to produce’ toxic materials, cannot be
dispersed from qur planct and thus must becomc a

in food. We must rccogmzc that
nny stable industrial chemical related in structure
to the stable pesticides and used in ngmﬁc:ml tonnage
in industrial processes will become a part of the

. environment and is likcly 1o find its way into food.

Aside from man. T consider fish and the sedentary
shellfish to be the greatest bio concentrators of certain
chemicals. We must determine the nature and extent
of this potential hazard and, if necessary, act to
minimike it.

A pertinent example of such indusirial chemlculs

Mt of the vnvironment. Eacth and its h
envelope is u closed system!

8 7 Septenber 1970 1 FDA Papers

1in the envi is the PCB's, manylactured by the
M Chemi 'F pany under the trade name,
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TARW T Several ather campaies in Buvope manis-
factwe similr poaducis aider other tride s,
Fhese indintral chemicals lave certain valuable  at-
wibotes that are atractive o the nimy technologics
developed by madern man: low vapor pressure, high
divlectiie constant, acficial Mlow property, fire retand-
wve, high stability, b

Thus these chemicals Dave many  nonopricultnral
wses b paints, wambouner uids, plastics, ndhesives,
asphalt, dile, ciee With such, wide usape it showld be
expected that traces of (hcc\g chemicals will enter our
watersheds umd become cgneentrated in fish as do
such other related chemical structures as DDT, The
wilesprcad presence of PCIES in owr environment
has been extablished, They were first reported in fish-
cating birds amd now have been found in fish in the
Great akes and. in o few instances, in milk and dairy
products wnd even in human faty tissues,

PCB's are only onc of the many industrial organic
chemicals undoubtedly present in our environment in
such quantity or under such conditions as (0 causc
residues in food and in man himself. We should con-
sider wiys to colleet sound scientific information on
thexe materials so that decisions can be made bascd
on the net “benefit™ w man versus the “deficit.”

Among the industrial organic chemicals requiring
serutiny, perhaps the halogenmed compounds, such as
those contiaining chlorine, should be studicd first. For
example, the chlorinated nuphthalenes and chlorinated
paraflins are widely used in much the sume way as
PCB’s. An FDA food additive regulation (121.2572)
permits the use of chlorinated parafling as cross-linking
agents in resing used in coating pi ing materials
for dry fomds. Many other chiorinated industriz
chemicals are widely used. Chlorothiophencs, chlori-
nated pyridines. and chlorinited phthalate and phos-
phate esters are only a few. The Federal Register of
April 15, 1970, carricd an FDA notice that a food
additive petition (FAPOH2519) has been filed by Dow
Chemical Company  for  2,3,5,6-tetrachlorod-{ meth-
ylsullonyl) pyridiae s a preservative for food-packaging
adhesives. There is an existing food additive regulation
(121.2520) permiting usc of tri-8-chlorocthyl phos-
phate in adhesives used in food packaging. Hexachloro-
pentadiene is a building block for chemical I d
that impart firc-retardant features. Chiorendic anby-
dride in resin-bascd laminates suppresscs combustion
and imparts self-cxtinguishing propertics to nonflaming,
film-forming resins. Such conipounds reduce the hazard
to man from fres resulting from an electrical short
circuit that starts a blaze ip a printed circuit board.
On the other hand,. these compounds are related to
such pesticides as digldrin and cidrin and should be
evaluated from the standpoint of o future hazard in
the cnviranment, namely, their net benefit or deficit
1o nin.

A host of chemicals are used as plasticizers. a use
which scems a very likely source for residues eventu-
ally hecoming part of the supply. The leaching
of nlugicizers from plastic [objects in trash disposal

MONS 032572
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sites and volatilization when plastics ave incinerated
may result i contamination  of streams  through
scrubbing of the atmosphere by rains, and residucs
may thus enter the food chain. Many plasticizers are
rather stable derivatives of phihatic acid. Almost 784
million pounds  of phitialic anhydride  esters were
produced for plasticizer use in the United States in
1967, according to the W.S. Tarill Commission report,
“Synthetic Organic Cheinicals,” for 1967, A varicty
of phosphates and other chemicals arc also wsed.

Another likely sourcc of cnvironmental contamina-
tion and subscquent residues in the food supply is
chemicals used in rubber processing. Aside from waste
from processing plants, rubber worn from tires on the
ighways and  subscquent washing of the additive
chemicals into storm scwers and streams may result
in cventual residues in our food chain. Production of
rubber processing chemicals in the United States in
1967 amounted 0 264 willion pounds, according to
the Tarill Commission report. Examples: Total pro-
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of derivatives for this use was over
56 million pounds. Total thiuram derivatives (related
10 pesticides) was over 14 million pm\nds.

Only n few cxumples of widcly used industrial
organic chemicals have been cited. In 1967, US.
production of all sy ic organic chemicals totaled
almost 105 billion pounds. Of this total, pesticides
and related products constituted less than | percent,
or about ong billion pounds. This leaves a huge quantity
of synthetic organic chemicals with a wide variety of
industrial uses. ’

Except for PCB's, about which only limited informa-
tion is available, cascntially nothing is known about
possible residucs of these many nonpesticidal industrial
chenticals in man’s food supply and in man himsc)f.
Furthermore, there is a dearth of information on the
toxicology of these chemicals. In most cases, little is
known about the toxic cffects of low levels ingested
over long periods. The only other group for which

Jeg ph logy is ilable is the synihctic
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these chemicals  (uctive ingredients) was only 1RO
- nillion pounds, less than 0.2 percent of total U.S.

! organic chemical production,
; The evolving PCB's situation is an example of the
' . i I potential environmental problems associated with man's
\ BRI rapid strides in various technologics. In evalunting the
& full extent of such ccological complexitics, 1 feel that
all available information should be assembled on the
: ] volume of usc, chemical stability, and toxicity of
R Y industrisd chemiculs selated to pesticides, The initial
’ cfforts might be directed at the halopenated cyclic
chemicals since we h.wc methwdology based on years
of work d ide residues ing such
compounds. From this information o kmrwlcdgc.nblc
sclection might be made of the chemicals most likely
to cause hazardous residues in foud, fecd, or in man
himself. At this point the chemical aml  physici
propertics of these  chemicals should be evalwated,
methads should  be  developed  for  measuring  the
residues in biologic material, and surveys should be
made to delermine the extent of their presence in the
cavironment. If onc of these industrinl chemicals is
found in foad or fccd, pharmacologicat studies at low
levels would be cssential to determine the potential

) kﬂj ©° hazrd.

The industrial and scicntific community should con-

Nl 'l-/.

\ sider the Joy and adoption of o hi
. for pretesting new mduslrml chemicals prior to their
e / - introduction into the envir Stable ch |
} ] that may be used in significant tonnngs should be
L‘ L ; scrutinized by an approprinte panel for their nct
H r? .‘;‘.l bach, Ph.D., girocigr since February 1970 of the oo wclcgsWht“ " l‘l"?md w0 conhantion
oney Fisch preseated to the Patent Office. Such an cvaluation

ioi Prodpel Safely, Durcau of Foods ¢ thi

?.'."',"Lo':’uﬁ.?:'f r:i:-;n:m OI’ \h.sNowY o,...,,." D‘hl'lﬂ In Ot this point in time should fit into the framewark of

1939, ’ our cconomic sysicm with a minimum of dnmpuqn
' 1 2 -
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