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It was my privilepe to attend an intensive course on ashestos at
Mount Sinai Medical School in New York last weel:, In the accom-
panying report, i bhrief attempt has been made to sumimarize this
learning expericnce.

I have innumerable references available, including 115 35-mm
slides, of all aspects of the course and would Le pleasecd to discuss
any aspect in detail with you or a group of your choice. Lisis of
the slides and references arce attached,

I bave purposcely kept my surnmary short, but can enlarge on any
particular arca 1! you arcanterested,

P A

Charles GG, Kramer, M, D.
Corporate Medical Department
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ASBESTOS AND HEATSTH

Arheston in an extremely ureful mineral in our noejcty-=having nmore
than 3, 000 different applications,

Faarly in this century, a scarring discare of the lungs ealled "Asbentonis
was dircovered, Control standards were established and, to my knowladge,
no casc of Yclussical” advanced asbestosis has occurred at our Company,
This discase brought early death, usually in less than 20 years after {irst
exposure,

Though there is no reason to believe we have ever excecded the time-
weighted average recommended for control of ashestos-containing dusts, it
han now Lecome apparent that these people ezponed to the lower Jeveln will
develop various other forme of "anbostons disease’ after a lapse period of
2010 30 years, Thene dincases conpint of

(1) thickening of the plnu.ra or lining of the lungs,
(2) cancer of the lung,

{(3) cancer of the gastrointestinal tract, and,

{4) malignant mesotheliomas--a deadly cancer of the
lining of the lung er abdomen which ic extremely rare
except following asbestos cxpocure,

Studics by our Medical Depariment indicate that, though we thouglit cur
employces were exposced only to safe levels, the changing opinion of what
constitutes a safe level has left us with a sigaificant number of individuals
who are potential viclims of asbestos discasce, We shouid therefare

{1) institute procedurcs to minimize future exposure,

(2) institute medieal surveillance of the individuals at risk, and,

(3) institute A campaign among the previously exposad group to
discontinue smoking, which habit vastly enhances the chances
of developing cancer of the lung.

Some Divisions have ongoing control programs of excellent quality and
I have no doubt their people will gladly share their expericnce with anyone
who has not yetl established contraol,

Continued public information on this topic could eventunlly result in
another cane of environriental hysteria--we hope if such occurs we can say
everything that can be done has been done. liet us he sure that, in addition
to controlling our plant enviromiment, we also insure that we are adding no
asbestos dust to the commmunitly environment,

Corporate Medical Departiment
July 17, 1970 -;z::':‘.\‘*-,,,

CONFIDENTIAL
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ASBRESTOS

Introduction

Asbestos is a generic term which ineludes a varicty of fibrous materinls,

It has been used in Scandinavia, particularly Finland, as carly as 4500 years

apgo where it was used as a binder in pottery. It is not, however, uatil the

past 100 years that asbestos has come into significant conunercial use, and
its increcase in use has been reinarkably fast for the past 60 years,

The recognition of the health hazards poscd by the use of ashestiforn.e
matcerials has heen relatively recent,

The first clear case of ashesionis was
reported in 1907,

The first association with respiratory cancer veccurring

in pcople with ashestosis was in the 1940's, It was not until 1955 that an

association with respiratory cancer in the absence of ashestosis was recognizes!
The first pleural and peritoncal mesotheliomas began to be studied in 1955
and the study of this disease still requires much additional data.
The possibility that asbestos material may he a hazard (o the community,
and not only thc ashestos worker, first became of serious concern in 1960,
(Often the level of concern has been higher than that justified by the knpwn
facts.)
It is not until the past two years that safficient evidence has deveiuped o
suggcst that the presently "acceptable" levels of vccupational exposure are
teo high,

It can be reasonably predicted that the present level of acceptabie

exposurc will be decrcascd shortly and new methods of establishing ambicnt
levels will be prescribed,

We should very seriously keep in mind several potential types of exposure,
(1) The cxposure of the ashestos worker,

(2) The exposure of other workers who do not work with asbestos,
but are exposcd incidental to its use by the asbestos worker.
(3) The furnily exposure through material carried home vn clothing,

et:., and,

(1) The potential for exposure to members of the cornmunity due

GOHG60015

to carcless dissemination of airborne dust and carcless
disposal of asbestos-containing waste,
A further point to consider is whether our technology can provide sade
substitutes for this very usceful material or find binders that can maike many

of the ashestos products less likely to release dust during (heir use,
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Types and Biologic Propertics of Ashestos

There are five main types of ashestos which fit into two separate types,
according to their crystalline structure,

Scrpentine asbestos of which chrysotile is the only type, and,

Amphibole asbestos of which there are amosite, crocidolite,

anthophyllite and tremaolite,

The moat commaonly used in chirysaotile,

The differont types vary cheinically, deponding an the sourae, and contain

many asrociated impuritivae bath arganie and inorgonle, Al types are anaceing:

with many trace metals, It would be yrealistic to assume that even the sione 1y

of asbestos coming from different sources will show sume variation in binlogic

activity, and there is some evidence to this effect but it is nol yel conciusive,
Some factors that may influence biologic c¢ffccts are:

(1) chemistry;

(2} trace minceral phascs;

(3) trace clomoents;

(4} murface properties;

(5) combination with other materials;

(6) sorbed organics such as waxes and oils,

Some of the "contaminating' materiais rnay be present at the mine, bul others

9071560015

may be added at the mill or becoine contaminants during the use of the moteria.,

and the question of what part these contaminants play in the development of

discase is not known,

Uses of Ashastos

There arec over 3,000 uses of ashestos presently listed, Of interest to
The Dow Chemical Company is its use as insulation, diaphragm cells, and
various types of {ilters. It should be mentioned that asbestos filters are used
in the pharmaccutical indusiry, and asbestos fibers have been noted in the end

product which is often used intravenously,

Anirnal Toxicology

Various technigues for demonstrating the {ibrogenic and tumorogenic
prouperties of asbestos have been developed, The work of Wiliiam E. Smith
of Farleiph Dickinson University is & good example. lie has demonstirated
both the fibrogenic properties and the tumoropenic properties by intrapleural

injection in hamsters, This route of adininistration will produce tunors with
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many materials; however, it s of great interent that he produced some fihronss
but no tumors by the use of intrapleural filerglass,

Intratracheal administration did not produce significant tumors unless
benzpyrene was added, in which case he demnoastrated o rignificant inarease
when the two substances were combined, an increase well above what would
be expected from cither substanee alane,  Work of this type lends wupnari o
the poasibility that contaminants, such as these associated with aciparcite
simoke, will enbance the haimifiul effeets in a humnn population,

Studics using cell cultures have tended to support the hazardous potential

of ashertos,

Clinieal Achestos Difcase

Too many epidemiologic studies have been done to quete them all here, but
they have produced convineing vvidence of the hazard of asbestos exposure,

Stuldicn conducted by the Corporate Mediead Departrent sopport the fae
that previously considered "anfe levels” arein fact too high and that we havse
a tignificant population at risk, Althouph we know of no classieal cases of
atheptonis, we have seen sigaificant other masifestations of "asbhestos discase,
a term preferable o asbestoris in indicatling the broad range of puthology asrco-
ciated with asbestos exposure,

Unfortunately, the present state of knowledge wouid indicate that once an
exposure has oceurred, asbestos disease will occur in a significant nanber
of individuals even though they do not continue the exposare,

The discase vecurs after a Tong lapse period of 20 - 30 years and, therefore,
unless o very carcful history is conducted the possible association with ashesios
expasure may be missed,

The pathology produced by asbestos exposure is:

{1) classical asbestosis;

{2) pleural placques and calcifications;
{3) bronchingenic neoplasins;

{1) certain G, I, ncoplasms; and,

(%) n.esothelion'as, bLoth chest and abdominal,

Ll iz iiaL
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The signn or symptoms of arhestosin are initially basilar rades, followed by
dyspuca and, eveitually, cor pultmopade, Clubbing of the fingers iy vecur,

X-ray findings show a fibrosis of the lung fields which is asually, but not
exclusively, basilar, mid-lung ficld adhesions, pleural placy cs and caleifica-
tions, “porcupine’ heart and various other miscellineous findings,

The signs and symptoms of malignincies are clussical except that they
more often begin peripherally and the classical atelectasis scen with malignancy
of & mainstemn bronchus may not be noted,  Establizhnient of the ctiology is
based un careful history to seck oul asbestus exposure and the association with
clussical pleural placques or calcifications, The incidence of mesothelioma,
hoth pleursl and peritoneal, is very low in the gencral population and its occur-
rence indicates the desirability of an extensive scarch for asbesios exposure

in any such a paticent,

Employee Health Surveillance

Recent studies just beginning to appear in the literature indicate that at
nphysical exam carcful attention should be given to the appearance of basilar
rales. The tirmed vital capacily searching for evidence of restrictive pulmonary
discasc is very helpful,

X-ray surveillance will be more effective if a regular FA, an over-exposced
PA, and both obliques arc performed,

Freguency of chest x-ray is open to considerable controversy, but six
month intervals appear to be an wdequate compromise, Many people feel
three months is better, but others fecel that development of signs over a three-
month period indicate ruch a highly maulignant tuinor that {ive-year cures arc
almost unknown. The outlook is grave under any circumstance once malignancy
has developed. Since there is a long lapse time, surme individuals sugpest a
Zeereased frequency of surveillance for the young individual and the individual

whose exposure has been recent,

Smokine and Ashestos Disease

Stnioking vastly enhances the chances of developing a malignancy and, in
view of the continued poor outlook foliowing removal frum exposure, the dis-

continuance of smoking is a paramount preventive measure,

mavironmental Control

he present level of 2 MPIPCF is considered too high by a fuctor of at least
aix and shortly a new Hmit will e announced,  This will be in the neighborhood

47 2 fibers ner co with a 1 to 3 aspect ratio and counted under phase microscapy

I
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at o ttandardized magnific ation,  The sampding aethod will probabiy e
standardized to the use of the Casclln persanal air sampler, Additional,
more oxactl, information should be releasced snon,

The establishinent of a new industrial hygiene standard is basced an the
coencept that there is o dose relationship between cuponure 16 asheston and
the development of malignancy, Though there is suggestive ovidance that
this is true, many still disagree with this concept,

Cormmunity ambient air standards when developed can be expected to be
much more stringent and, in exercising control of the work enviroament,
extreme caution must be used to not inadvertently disperse asbestos-containiag
dusts 1o the other workers or to the conumunity air,

The disposal of wastes must be such as to not inerease the eavironmental

haznrd,

Control Techniques

The goal of a1l control techniques should be to avoid the e¢xpasure of ali

individuals to ashestos dust since the actual no effcet level is still unclear,

Engincering Control Mcthaods

(a) Substitution
(b} Isoiation of process
{¢) Local exhaust ventilation

{d) Gencral exhaust ventilation

(e) Personal protective equipment (respirators shaald always be a last resc.

Control mcthods should he such ag to not increase the hazard to oitler

individuals,

Medical Control Methods
{a) Preplacement exam
(LY Periodic exams
{c) Ratation of johs

{d) Limitation of time exposed

The "Asbestas Jody"

This topic has not been broachod antil this point because it has so slten heen

a red herring, Originally described as Yeurious bodies, " these cnated fihere

containing irou have been called "achestozis bodies,” This is a congnetely
itmproper term,  These Ladies may have cares matde up of Gther g vy e
shonled be referred to as ferraginans bodiens or prendo-asbheston bodies o

the core content o actually o nawn,
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There s some aquention o to whether the uncoated wibestus fibre or {1L0]
ts net the real culprit, These uneoated fibiern can Gnly be scen by nore caotic
methods, such as clectron microscopy, than are available 1o the usuel pathol-
opist,

Unless special technigques are used, the opinion of & pathologist rapidly
scanning a slide under ordinary Jight microscopy cannot be .ccepted as good
evidenece that no ferruginous Hoedies or ashestos fibers or {fibrils arc absent,

The prescence of these bodies must rais - suspicion, hut discasc cannot
be completely ruled out in their absence, (They are seldan identificd in
pleural nlacques or tumors,) Conversely, the presence of such bodics dues
not confirm the existence of ashestos discasc,

The gencral population is exposced 1o many fibers and to ashestos fibers
from muany sgources. It is of interest thad expusure to tale, used extensively
in cosmetics, resul's in some exposure 10 assoclated asbestos fibers, Since
tale is used in many insecticide fermulations, we should remain aware that

it also presenis a hazard,

Significance to The Dow Chemical Company

(1) Occupational HMealth
Control exnpnsures,
Maintain surveillance of previously exposed individuals,
Discourage smoking.
f2} Comumunity Air Pollution
Avoid insofar as possible,
Make sure waste disposal is adequate.
f3) R&D
Consider the potential for the development of adeguate
substitutes, dust reducing binders, cte,
New York City just last week discontinued, by regulation,
certain uses of ashestos in all publie buildings,
Assure that any new products which produce respirable
dusts arc studied carly in the course of their development,
14} Production Repartments
Encourage o careful investigation of all potential hazards
before attempting any new uses of asbestiforme materials
or other dust producing materials,
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