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Haskell's Mission: Identifying the Risks

Society today 1s acutely factured. transported. consumed fimishes. plastics, agncuitural : i
aware that many natural and and disposed of without harm chernicals and pharmaceuticals
man-made substances within to workers. consumers or the are all created by this :ndustry )
the envionmerit carry some risk  environment. The company 1s Basic chemicals also are -
to health and safety The Haskell managed with the conviction essential ingred:ents in the =
Laboratory for Tox:cology and that ail mjunes are preventable productive crocesses of cther :
ndustnal Medicine—one of and that ali :dentified nisks to major hdustries. However.
industry s first major test centers  health can be contamned. This many of these chemucais are B
for toxicology—was established  does not mean that all nsk can flammable. corrosive or toxic, :
mn 1935 as part of the Du Pont be eliminated—most endeavors  and Du Pont recognizes its - -
Company's program to protect contain a degree of nisk. It does 1esponsiblity to insure that risks - -

its employees, its customers and  mean that risk can be controlled. . associated with its products
the public from such hazards. are controlled.

The chemical industry has
The Du Pont Company 1s made possible many products Haskell Laboratory :s an
committed to selling only widely used 1n contemporary essential element 1n 1mpie-

products that can be manu- soclety. Man-made fibers. menting this philosophy It
primary job 1s to determine the
toxic propeérties of chemical

compounds and the precautions
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that are required to use them
safely What effects might the
compound have if :t is inhaled,
i swallowed. absorbed through
the skin or splashed into the
eye? Are there dangers :f it

] combines with other sub-
stances? Could 1ts disposal be
harm?ui to the environment?
Could an un:ntended use have
dangerous side effects? These

to Haskell's staff every day.

battenes of laboratory tests.
Haskeil determines the degree
of toxicity and the acceptable
exposure levels at which the

and used. utilizing laboratory
an:mais :r: studies that can

g consume a few days or several
years Many of its long-term
tests are for carcmnogenicity
'whether the substance causes
cancert. and considerable
attention is being devoted to
development of short-term
tests or assays that might help

The findings of Haskell's
studies. whether on new
compounds or existing
compounds used in Du Pont
products or processes. have a -
number of uses They are. an

are the kinds of questions posed

Answers are sought through

__Fesearcr .eading ¢ .morcvemen

compound can be manufactured

dentify carcinogenic compounds.

0CeSS IS an JNGoINg ac:
used :n a sncri-tenr agsay o dentfy
cmogens I i

important and sometimes
decisive factor in whether to
produce the compound at all.
They are useful in the design

or modification of industrial
processes to achieve an
acceptable level of safety. Many
of the studies are required to
comply with government laws
or regulations.

Haskell does not work in
a vacuum. [ts scientists
and managers are i con-
stant contact with Du Pont's
manufacturing groups and top
management. [t1spartofa
companywide safety and health
program that mncludes the
monitoring of empioyee health

R AR AR
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on both an individual and group
basis and the review of plant
procedures by trained safety and
heaith auditors. Laboratory
personnel work with company
engineers on plant design

and with lawyers on product
labeling. Orgamzationally,
Haskell 1s part of the Central
Research and Development
Department, which reports
directly to Du Pont's Executive
Commuttee.

An increasing emphasis on
long-term studies and govern-
mental requirements has necessi-
tated larger staff and facilities.

To keep up with such needs,

the laboratory was enlarged

by 40 percent in 1967 and by

70 percent in 1976. An addition
which will increase the laboratory
by another 40 percent 1s presently
under construction. and 1s due
to be completed by mid-1981.
Whereas nine employees
worked at Haskell in 1935. the
lab has 226 employees today.
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‘We wii run up against. .
dificulties For instance. the
operating department will want
‘o0 know 'why the laboratory
doesn ¢ produce something.’ The”
saies department will want to
know ‘why the laboratory works
up data that might make our
customers believe our products
are unsafe.” But we are embarked
on our campaign with determin-
ation and It 1s only a question
of time before the world recogrizes
that a very constructive thing
has been done”

Lammot du Pont at the
dedication of
Haskeil Laboratory. 1935. ..

The decision to build a
laboratory for toxicology and
mndustnal medicine was 1n its
tiume, as a newspaper account
then described 1t, 'a new 1dea
in Amencan industry.' It was
not. however. the first Du Pont
Company action to make the
workplace as safe as possible.

Du Pont was founded in
1802 to manufacture explosives.
The hazard 1n producing black
powder was self-evident, and
the company invoked stringent
safety procedures. Employee
safety became a keystone of
company policy Health
problems also were an early
concern, and Du Pont was
among the first American
companies to provide a

formaiized program of medical
surveilance fcr employess.

The hazards became both
rmore numerous and more
complex when Du Pont was
transformed from a maker of
explosives to a diversified,
chemical manufactuning
company :n the years following
World War I. Workers exposed
to carbon disulfide when
manufactunng cellophane and
1ayon were showing tox:c
effects. Those making tetraethyl
lead. the'gasoline antiknock

additive. faced the danger

of lead porsoning It was
discovered n the early 1930's
that beta-naphthylamine. an
intermediate used :n the making
of coal tar dy-s. - ;as relazed

1o an unusualy high incidence
of employee bladder tumors

In response to these
probiems. Du Pont in:tiated
extensive éngineenng and
PIOCess Improvements. it
examined and treated affected
employees. and 1t developed
closed production systems that
reduced exposure below the
level that could be measured
by the instruments of the time
Equaily important, the company
launched z program o prevent
such incidents from hacpening
in the future and. at the
recommendation of Medical
Director George Gehrmann,
constructed a laboratory of
ndustnal toxicology to research
such questions.

The facility was opened in
1935 on the site of DuPont's
Experunental Station near
Wimington. Delaware. It was
named for Harry G. Haskell. St..
who as Director of the High
Explosives Department has been
credited with creating the
company's Medical Division.
Eighteen years later the
laboratory moved to the
present 386-acre site on the
Maryland-Delaware border
near Newark, Delaware
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Tox:c0:0CYy 1s the study of
scdverse effects of chemicais
2R various types of biological
systems. :nciuding man. Al
mings are poisons . [ said
the 16th century scientist
Paracelsus Only the dose
dec:des thata thing s
not polsonous. |

The point :s still vand and 1s
sssential to an understanding of
:ndustrial medicine. Everything
is potenhally toxic itis the
dese wrich determines effect.
By im:ting the amount and
‘requency of exposure. it 1s
possibie to idennfy a level of
dosage at which a hazardous
substance has no significant
adverse effects.

Haskell's task 1s to find that
acceptable exposure ievel. The
classic procedure is to expose
.aboratory anirnals to test
compeunds: identify ciinical
signs that may be produced.
find the dose-effect relationship.
and project the findings to
human situations.

As awareness about human
biochemistry increases. and as
the tools of measuremeént
become more sophisticated—
measurement in parts per billion
1s now common—the demand
grows for a greater number and
diversity of tests. There 1s also
a corresponding increase in
the time, complexaty and cost
mnvolved 1n toxicological studies.

Acute tests, in which the
exposure to a chemical is of
short duration, are distinguish-
able from chronic tests, where
exposure to generally lower
concentrations of a chemical
occurs over a long period of time.
Tests are divided not only between
acute and chronic but aiso by
the manner in which a compound
1s adminustered: by inhalation,

n L yns Suber
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The First Step

"Theé fust step in testing 1S
not in the iaboratory but :n the
ibrary Haskell's information
speciahsts compile all avallable
information abcut a compound.
A vanety of data bases linked
to the laboratory via computer
termunal provides abstracts and
pibliographic references to
published papers. many of
which exist in Haskell's hbrary.
The iibrary offers some 5.000
titles. as well as subscriptions to
approximately 300 foreign and
domestic journals

:ngeston., skin absorption or
eye contact. Test amumals are
selected according to theur
sumilarity to man. For exampie.
a rat s digestive process and
resplatory system are generally
sumuar to that of a human.
Obviously. there are differences
between animals and humans:
nonetheless. the results of
anumal testing have proved to
be mghly useful in the study

of health hazards 1n man.

Attention to detail 15 vital
o thus kind of operation. The
environment must be ngidly
controlled to rule out extraneous
factors. thus. laboratory air 1s
fltered to prevent microorgan- o - -
1sms from conveying diseases -
which wouid bias test results.
Because anifmals must be known
0 be free of disease, they are
quarantined upon arrnval.
Thereafter. they are cared for
by an expert staff headed by
a vetermanan, fed a balanced
diet and housed 1n environmentally
controlled ving quarters.

Because they often waork
with hazardous chemicals. all
laboratory employees strictly
observe safe handling pre-
cautions. A Quality Assurance
Comrmittee monitors laboratory
procedures 1o guarantee the
accuracy of test results and
mnterpretations.

5
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Theresuit of this research
1s a repOrt descriing the sub-
stance~—its physica. crogerties
and whatever 1s known of its acuz
and chronic tox:city :nciuding
carcinogenicity, and :ts effects
on wiidlife and humans. The
report will also incorperate
information on the compound's
teratogenicity 1ts abiiity to
cause malformation in fetuses)
and mutagenicity i1ts abtity
to induce basic alterations in
genetic material).

In some cases the report
provides enough informat:on
to make the required dec:sion.
When 1t does not, 1t is heipfui
n deciding which tests need
to be conducted.
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e an:mal population tested.

‘ATile the nature of the
chemuical and IS applicanon
determ.ne the exac: procedure.
a bas.c test protoéci exasts. Cral.

.nnalatcn. and dermal ocular
stud:es may be cc
chservatien beth durning and
anter the exposure peaod

cl.atsd o ke fatai toocne-half -+

nducted. with

Anora stud
by exposing g'b"*\s of white
‘aboratory rats Lo muitipie dese
ievels. After the ;e,t‘na'ﬁ dose level
1s established. t
are observed for
clinical signs.

WO weeks for

f the substance testédsa  —

gas. dust. vapor. fume or mist.

an :nhalation study 1s under-
taken. In this instance groups of
rats are exposed 1o the substance
for a single four-hour period at
different exposure levels.

:s undertaken

surviving rats

_ Since a substant:al per-
centage of adverse effects from
chemicals in plant situa-
tions :involve the skin. acute -
dermal studies may aiso be

|
|
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conducted. Skin untation tests
are of relatively bnef duration,
lasting from 24 hours to three
days. and generally comncide
with acute oral and inhalation
studies. Hair 1s clipped off the
backs of rabbits or guinea pigs
and a test compound is applied
directly to the skin to gauge the
resulting uritation.

Haskell also tests for allergic
senstitization, and when animal
tests allow the setting of safe

levels, volunteers are used to test

compounds where substantial
skin contact is likely—as in
hosiery or fibers used for carpet.
These volunteers wear patches

on the amm or leg, and regular
checks are made to determine
whether skin irmtation results.

A compound which can be
spilled onto the skin can also

come 1nto contact with the eye.

Thus, eye tests generally are
conducted on rabbits while
skan tests are under way. Such
tests include a measuze of the
difference an eye wash can
make if applied soon after
exposure, sumulating the time
a worker needs toreach an
eye wash station 1n a plant.

The next step in the testing
process 1s subacute studies to

determine whether the maternal
produces cumulative effects
and what organ or organs are
prunarily involved. Typically,
rats are exposed to one-fifth the
LD50 or LCS0 for 10 exposures
over a two-week period. Some
animals are sacrificed and the
tissues examined by patholo-
gists at that point while others
undergo a 14-day recovery
period to see if effects of the
exposure are reversible.

Based on the acute and
subacute studies. the matenal
may be classified on a scale
rangung from extremely toxic
to relatively harmless.
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_cong-term animai tests.
~radinonaly empioyed e
determ:ne whether a chemucal

£an cause Saronic toxicity and
cancer. cost substantial sums of
money—sOIMetimes (N eXCess of
srree-guartersci g mulon dollars
per compou :nd—aznd take

severai years to compiete. Test
faciities and the suppiy of suit-
abie test animals are imited. and
toxicologists and pathologists

are in short supply Aslarge
numbers of compounds have been
calied into question. scientists -
nave sought 0 deve;op sk hort-
term assays Or ' screens ' to .
provide a relatively prompt and
‘nexpensive indication of

possibie carcinogens.

Such assays measure the
ability of compounds to cause
mutations. chromosormal
damage or transformation of
normal cultured cells to cells
that can cause tumors.

Haskell wasone of the
first industrnal toxicological

laboratories to use a salmocnellas =

\lver microsome test developed
by Dr. Bruce N. Ames. professor
of biochemistry at the University
of Califormia. The Ames test
measures a chemical's abihty

to :nduce mutations in specific
strains of bactena. Because a high
proportion of known carcinogens

cause mutations in the Ames test,
a compound that is mutagenic in
thus test 1s a candidate for more
specihc tests for carcinogenicity.
Other assays that measure
mutagenesis, transformation

or DNA damage mn cwtured
mammalan ceils are being
evaluated for possible routine

use at Haskeil.

In this fast-changing field.
no test has been sufficiently
validated to constitute a rehable
determinant of carcimnogenesis.
However, short-term assays
have shown thelr value
in helping set pnionties for
long-term animal tests.
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An Adequate Margin of Safety

Acute tOXICITY 1S relatively
easyv 1o recognize. Much
more diff.cult to identfy are
effects from relatively low
concentrations—parts per
mudhion or even parts per
billlon—accumulated over a
proionged period of time, To
sumulate these conditions.
Haskell conducts studies "1sing
white rats or ozl%ar .abo. atory
arumais and lasting either
90 days or a hfetime, usually
about two years.

As in short-term studies.
compounds may be admin-
1stered to the anifnals orally,
dermally or by inhalation. and
the effect upon a control group
1s compared with the effect
upon several groups repre-
senting different dose ievels.
The test may mvolve as many
as 120 rats per sex per level for
a two-year study. Blood and
urine samples are analyzed at
intervals during the study, and
N & two-year test some animals
will be sacnificed and examined
at one year to determine the
onset of tumors or other effects
and to provide a reference pomnt
on tumor development.

The objective In these
long-term tests 1s to find an
exposure level which when
extrapolated to humans will
produce no 1l effects. Haskell
can then advise the concerned
industrial department and

athers that exposures imited to
that ievei-—aiong with engi-
neering controis and medical
surveilance—should provide an
adequate margin of safety for
workers or custormers,

= Sometimes Haskell
recommends that a material not
be used at all. as when 1t tested
a Brominated biphenyl the
company had found effective
1n protecting synthetic fibers
against fire. As a result of
toxicological data developed in
a Chronic oral study at Haskell.
Du Pont decided to drop the
compound.

Teratology
and Reproduction

A chemucal or drug with no
known adverse effect upon
thosescoming mto direct contact
with it at a particular concen-
tranon may still adversely affect
developing fetuses or future
generations. Thus, Haskell
conducts teratogenic (and
sometimes reproduction) studies
if women of childbearing
potential are hkely to be exposed
to a chemical

~ Interatoge...c studies,
pregnant rats are exposed to
test compounds for a penod
dunng gestation. and fetuses
are examned for skeletal and
other abnormalities.

T e i R i i T
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In reproduction studies. tats
are exposed to the test substance
and then mated :n an effor: 1o
determine whether any effects ara
transmitted from one generaton
to another Six-iitter. three-
generation reproduction studies
may be conducted alone or as part
of a two-year test:ng program.

Carcinogenicity

Untd faurly recently. it
was thought that only a few
substances caused cancer in

DU 039663




humans—a textbook pubhished
I the early 1950's mentioned
only three unaduiterated agents
We now know the list 1s much
longer, although chemicals that
are carcilnogenic may have other
serious toxic effects as well and :
may have already been tightly i
controlled as toxic substances.

One reason for the diffi-
culty 1n recognizing human
carcinogens 1s that 20 years
Or more may pass between
exposure to a carcinogen
and the appearance of cancer.
Further complicating the
problem 1s the lack of an exact
correlation between animal
and human carcimnogens.

13
if there 1s reason to control
a chemical which poses a
carcrogenic nsk. act.ons are
taken ranging from increased
safety measures to abandcning

production altogether. A large -

proportion of Haskell's two-

year tests are uridertaken to
determune whether a substance
1s carcinogenic and to establish
a no-detectable effect exposure
level. This permits the estab-
ishment of an acceptable level
of exposure 1n the workplace

or assures safe use of the product.

For like other toxic effects,
carcinogenesis 1s related to
dose, and exposure can be
hmited to acceptable levels.

10
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Seeking Abnormalities

nstruments today are
carable of measuiing very sma.l
amounts cf a mater:ai. ror
exampie. a chemicai particle
on <he head of a pin which :s
:nvisible even when magn:fied
one thousand times can be
detected by a high-pressure
2quid chromatograph This
INstrument can measuré
concentrations as low as’
one-half part per buhon. One
result of this ever-increasing
abiity to :dentify matenals at
very iow .evels and of scientists’
growing knowledge has been
the discovery of contaminants
of which man was previously
unaware. -

Using these and other
mstruments Haskell scientists
conduct analyses at regular
ntervais during the testing
process to establish baselines
and seek abnormalties that
may resuit from compounds
adm:nistered in the studies. As
n all areas. everything hinges on
the accuracy of the data, and
extra care is taken in laboratory
procedures to assure that
the resuits are accurate
and compiete

Biochemistry

Blood and urine analyses and
metabolic studies are among the
services performed by Haskell's
biechemists to determine what
happens when a chemucal gets
1nto the body They want to
¥now such things as how much

of the chemical i1s absorbed. how
1t 1s eliminated and whether it is
chemically aitered. In addition
to 1ts toxacological work, the
biochemustry group also offers
an analytical service for the
laboratory and particularly for
its industnal hygienists. For
example. a plant physician

may want help n estabhshing
biological monitoring programs
for workers exposed to a solvent;

or a manufaciunng deparimen:t
may want to estapiisz the
efficiency of absorbent mater:as
used 1n worker respiratory
masks.

Pathology

Thelaststepinthe tesung
process is taken by patholcg:sts
who perform autopsies on
sacrificed animals. then examine
the tissues microscogicaily
Approximately 20.000 tissces
can be generated :n the course
of a iong-term study—rmeore
than 30 tissue sampies from
each of 640 animals—and he
experienced eye of highly
trained pathologists s needed o
detect abnormaiities. if tumors
appear with a greater :han
normal frequency or within a
shorter than usual time span. the
determination of whether this
1s the resuit of the test matenal
or of some unrelated factor :s
often difficuit.
Statistics

Assisting throughout the
testing and evaluation process
are Haskell biostatisticians.
They provide adwice on such
questions as the number of
animals required for a
statisticaily valid study. the
dose level that will achieve a
sufficient level of safety or the
significance of abnormal
findings by the pathologist.
In short. whenever numbers
are involved. the statistician
1s also involved.
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Topiln order 1o determune possibie detrimenta; effects of the test
TOMPOUNas. the LSsues Fom expenmenta: anunas expesed 0 a
Shemucas are surjected tc mucroscopic examinat:cn Dt Ki P Lee staff
£athol0GiSt examunes a Kizney lssue Tofm: sxposed rats

Top night. Computer systems are used ¢ coilect and ana.vze test data
Researcnh toxcoiogist D Traig Wood éxamunes the leswts 5 d recent
Lacoogica study

‘Left; Biood zounts of animais are conducted on an automatic

biood red countng apparatus 1o check ‘or tcxac afiects of test chemi-
Tas Here cuaruca chemust Waiter Konieck: piaces a sampie of diiuted
Siood o the counter

12
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New Hontiers of Knowledge or Concern

increasingly. Haskell
Laboratory s called upon to
perform tests that extend
beyond traditional acute and
chronic toxicological studies.
Some of these tests have been
undertaken for years. others
represent new frontiers of
knowledge. For exampie

M Cembustion/ pyrolys:s stud:es
may be conducted to
determne the harmful effects
of gases generated when a
substance bums.

M Chickens may be used to eval-
uate delayed neurotoxacity.

B Potentiation studies may be
‘undertaken to gauge the effect
of éombining one compound
with another.

@ Pharmacokinetic studies may
" beemployed to learn even
more about the effects of
~.chemicals present 1n the body
over a period of time.

Genetic Toxicology
Genetic toxicology studies

Here proiogist Paw Gribe is conducting a mod:fied range 4inding study on bluegul sunfisk whuch will give
an :nd:cauon as 1o the toxicity of the lest chemucal This will be toilcwed by a more definitive study to deter-
nune the LC50—the concenuation which is jethas to 50% of a test popuiation during a spec:fied tume period

13

are also expanding. In additicn
to the Ames assay and Chinese
hamster ovary test. described
previcusly. Haskell 1s establish-
ingand evaluating new tests o
measute the mutagenic and
carcindgenic potentiai of com-

pounds. Une such test is the s:ster-
~ chromatid exchange assay. In

this assay toxicologists observe
the exchange of genetic matenal
in dividing chromosomes. The
test provides another :ndication
of genetic damage and :t can

be performed with mammahan
cells 1n culture (in vitro) or in

live animals (1n vivo).

In another genetic toxicology
test, rat hver cells are used to
determine whether a chemical
interacts with DNA by mea-
sunng DNA repair. This test is
very important because freshly
1solated liver cells metabolize
chemicals in a way very sumnilar
to 1n vivo metabolisin.

The results of these kinds of
tests supply the toxacologists
with valuable information to set
prionties for higher level testing.
There 1s a need. however, to
develop additional assays
designed to 1dentify potential
mutagens and carcinogens.
Since different chemicals have
different properties and are
metabolized differently. no
single assay will provide all the
necessary information. Haskell's
goal 15 to set up a senes of assays
that will allow scientists to
evaluate the genetic hazards of
chemucals on a case-by-case basis
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Adquatic Toxicology

A chernicai 1s to be barged
up a river What are the potential
hazards of a spill? A plant
environmental coordinator needs
heip in prepanng a demonstration
project for the Environmental
Protecticr Agency Haskell
suppiies the answers and the
nelp. Any ccmpany impact
on the aquatic environment is
ikely to appear on the agenda
of Haskell's aquatic toxicologists.
whe offer consulting services
and conduct and oversee tests on
everything from compiex plant
effluent to compounds that are
candidates for marketing

s
w

Agaln, a general pattern is
followed. The most basic study
mnvolves acute static toxicity, in
which fish are exposed to test
compounds 1n standing water to
determine a lethal concentration.
Dynamic acute studies utilize
constantly renewed exposure
solutions n flowing water, which
1S more relevant to the real
environment and assures more
meaningful resuits. The use of
Invertebrates such as daphnia
(water fleas) in chronic studies
provides subtle mnformation on
reproduction and growth as well
as lethahty 1n relatively short
periods of tume.

Haskell's aquat:c section aisc
tests the abuity of iish o absort
and store a compound d:sscived
:n water—agrchemica:s or
heavy metais {or :nstance
The purpose 1s to determine
whether eating such st coud
prove dangerous to humans
or animais. in addition, spili
situations can be simulated by
using a cyciically flowing sysiem
which generates puises of a
chemical :n water

Microbiology

One of the major new
areas of emphasis for Haskell
microblology is the microgia:
biodegradation of non-pest.cid
organic cnemicais Tests wil
provide estimates of the rates at
which natural mixtures of sou
and water can break down a
compound into sympier moie-
cules. Microbial degradat:on
studies will also be used to
determine :f harmful chemicals
are produced as a resuit of the
decomposition process. If
this occurs. waste treatment
methods may have to be altered.

Occasionally, 1t will be
necessary to examine specific
environmental effects of test
compounds,. such as how the
carbon. nitrogen or suifur cycles
m the soi and water wouid be
affected by contact with a
compound.

These studies will aillow
Du Pont to plan more efficiently
and economically for the
transport and storage of
chemicals and the disposal
of wastes generated 1
their synthesis.
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Part of a Companywide Effort

Aimost eVerything Haskell
does s for use outside :ts walls
The labcratory is part of a
companyw:de effort to provide
safe products and an acceptable
working environment. and it
nteracts frequently with
ind:ividuals and mstitutions
outside Du Pont.

Within Du Pont

An :mportant part of the
Haskell team :s the corps of
:ndustnai hygienists who
visit plant sites to advise on
equipment and procedures
which will assure worker safety.

Whiie such contact most
often 1s muiated by DuPont's
plants and industnial depart-
mernts, the process also works
the other way around. as when
laboratory personnel have a
finding they want to share with
the company's manufacturing
units, This 1s 1n keeping with

Du Pont's poiicy of releasing any
:nfermaton that wouid enable
others—a:tkEer inside or outside
the company—to act with
greater safety

A basicgoal when working
with highly toxic matenals 1s
to isoiate the worker from the
chemical. Haskell's industrial
hygienists may recommend
that a new plant be designed to
contain the material within
pipes. tanks or other vessels..
or even within a sealed-off and
automated “building within
a bulding’’ where access is
allowed oniy for maintenance
and then through air locks.

Haskell's industnial hyqien-
1sts medsure and monitor exposure
levels at plant locations. Some-
times changes are needed 1n
exasting facihties, such as an
improved ventilation system.
Dikes may be needed around

storage tanks, or improved seais
and gaskets, Depending upon
the operation :nvolved. empioyees
may have to change their work
clothing daily, use butyl or neo-
prene gloves and overshoes to
preclude skin contact, or wear a
Du Pont-designed ""Chem Proof
Axr Suit”

Dr Char.es Rexnharat e, duector of Haske.
Laboratory spends a substantia. Droportion 2t ks
me meeung Witk regresentanves of Ju Pont s
manufactunng depariihents He s snown nere with
Dr John Dav Jr of :ne Petrochemica:s Deparment

A zcortable uaniitat.
by ziant make SLT
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Dr Orrin Skaety

edt ::emcr)s::ate hew L
System wcrks .
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To further ensure that levels
of chemicals found in the work-
place are safe for employees.
DuPont’'s Acceptable Exposure
Limits Committee develops
guidehnes for permissible ex-
posures based on human expen-

ence andsor atumal toxacity studies.

The AEL Commuttee consists of
toxicologusts. industnal hygien-
1sts. occupational physicians
and information specialists.
This group establishes AEL's
{acceptable exposure limits)

for matenals produced or used
within Du Pont and involving
sufficient volume and/or potential
worker exposure.

Responsibihty for medical
survelllance of employees rests
with Du Pont's Medical Division.
It examines employee histones
for adverse impacts on health
and analyzes blood and urine at
frequent mntervals. If anything
unusual 1s found. more testing is
done and the employees’ work
practices are carefully reviewed.
Instances of employee cancer
are recorded 1n a cancer reqistry
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established 1n 1956 to provide
the data for epidemiological
studies. Depending upon the
circumstances. notice of

Du Pont's experience will go to
affected employees. customers,
goverr;rriém agerncies, other
producers and the media.

DuPont's top management 1s
intumately involved 1n safety and
health matters. The Envirdn-
mental Qiiality Committee
reports directly to the Executive
Commuttee and coordinates
activity 1n this area. Day-to-day
contact 1s maintaned through
a liaison committee composed
of departmental management
representatives and Haskell
coordinators. :

Qutside DuPont

Haskell scientists and
managers.are In frequent
contact with commercial
toxacclogy laboratories, with
which Haskell sometimes
contracts to supplement its
own work. Likewise. they are
n close touch with government

agenc:es like the Envircnmental
Protection Agency. the Occuga-
tonal Safety and Health Admimis-
tration and the Nationai Insttute
for Occipational Safety and
Health, which recommend and
administer the myrad laws and
regulations on public and worker
safety and health. There are also
regular contacts with the aca-
demic and scientific commumn-
t1€s, in a two-way sharing

of information.

Another important
association 1s with CIIT. the
Chemical Industry Institute
of Toxicology. which Du Pont
and other companies created
and support to undertake
toxacity studies and non-
proprietary research on widely
used chemucals. Among the
chemucals CIIT selected for early
testing were chiorine. ethylene
and toluene. the latter frequently
used 1n solvents and paints and
as an intermediate 1n many
chemical processes.

Finally. Haskell provides
emergency information
on product formulation
and/or toxicity. as well as
recommendations on safe
handhng and antidotes. to
physicians. poison control
centers, hospitals and other
chemical comparnues.
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The Haskell staff numbers Each year the laboratory
around 225, more than 20 per- tests approximnately 700
cent of whom have doctorate chemical substances for
degrees. Almost half the staff ~ - potential hazards. In 1979,
have a bachelor's degree approximately 1200 tests
or higher, and there are were conducted. Haskell's
four medical doctors and animal population numbers
seven veterinarians. several about 10,000, 95 percent
of whom also have Ph.D. of them rodents.

degrees. Molecular biology

and microbiology, acquatic
toxicology. chemustry and
biochemistry, biostatistics

and pathology are among the
disciplines represented. Since
1935, over 200 articles written
by Haskell scientists have

been published 1n the scientific
literature and over 10,000 reports =
have been i1ssued. - :

T Haskell is located on Elkton
Road (Delaware Route 2:
Maryland Route 279) just off
Interstate 95 between Elkton,
Maryland, and Newark,
Delaware, just a few minutes
from the University of
Delaware campus.
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