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These propertics were recognised by stsne.
age men wis nscd asbastos to manuiacture
cooking utcusiis, and were a2ppreciated by the
Ezyptians who used asbestos cleth for the
ceremonial trappicgs in Royal cremations 50
that the ashes of the corpse could be readily
retrieved. From this carly period, asbestss
materials were rcgarded as curiosities until

~the late 1870s. From then on the value of

ashestos in the industrial age began to be
rcalised. The ancient mines in the Alps,
Cyprus and the Ural ‘lountaius were re-

- opened and huge new deposits were dis-

covered in the Province of Quubec in Canada.
As tlhie demands increased, mining engineers
remembered reports of a blue fibrous mineral
secn near the Crange river in South Africa.

* Initially, asbestos was used for fire-proofing

and heat insulation, but other uses weora
rapidly discoverced. Mixed with cement the
ashestos acted as a scaffolding in making
roofing tiles, wall boards, plaster boards,
pressure piping, guttering and ceiling tiles.
{j%m produced an ideal filter
or Dbegl7; wipe, medicines, and removing
bacteria from drinking water. Wkhen coavsely
woven and later combined with resics,
ashestos formed friction materials ideal for

the brake lining and cluteh facings. It may be-

bonded with asphalt and piastics for floor
tiles, roofing insterials, and more recently, for
a diverse range of - produc;s. This btonded
matcrial was us'-d in the covering of the nose
concs of space-craft, where an outer coveriug
of asbestos overcomies tha intense hieat of re-
entry into the earth’s atntosphere.

With this wide industrial potential, a rapid
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the biue fbre. Tho 0, Lt :3 i
Naval Engincers ware looum’ far
material fov fic-uroofing the siins
German Navy. Chrysctile had groved waict,
factory but the Llue crocidolite was found -
be far more resistant to corrasive fluids a:
scu-\-.'atc-x. They decided therefore, to usa t..:_
matzrial in thc:'r shlp and ween followed 5
Britain, France sud ltaly, r;lcuu\cs to orepars
the bluc l:mc wcrc ostablished in Lo.mo.«.
Paris, Hambury and Turin.

'I‘hc blite &brc ancurs Ut danded irunsicyo,

. was discovered later in the Transvaal asso-

ciated with a bre: waish-grey fibre (amcsitel,
and beth these fibres wr'rc thea producel
commercially. Later, the blue Abre was foud
in Western Australia and Bolivia. Severa:
other similar fibres were produced comoacc-
cially out a small scale in Dinlang aad the siat

cf Georgia in the USA. but araphizole filres
never accounted for niore thai 10 per cent of

_ the total production. Fizures 1 and 2 show

where the asbestos is produced and where it
is used.

It cannot be disputed that asbestos hos
been extroemely v:xlv abiz in saviag lives and
improvin the quality of existence fo; alarge

pact of the world's popuistion. Oune oxly nas

to consider the parr played Ly asbestos in iive

control and tha rcliance of vr:.uc:c:. 01 ashes-
tos limad brakes. Countless hurman lives have
been saved by the insulation of passeager and
navgl saips, and by ihe reinoval ol dacteriz
by filtration from pof"hc fluids. {{evrever, con-
cemitant with the inc rc.....m,:: use of aszbestes
pconla bog.m to realise that there worn
number of heaith hazards 1o those exposcd o
the aivborne dusic .
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In 1900 a post-mortem on an ashestos
worker in Londsn showed that he had died

from scarring of the lungs, not due to tuber- -

culosis. He was the last survivor of ten men,
less than 35 years of age, who had been work-
ing for 14 years. with asbestos textiles. A

* similar incident occurred in Normandy.

During the next 30 years, sporadic cases
were reported from among the textiis workers

" in Europe and America, and tite workers in

an asbestos mill at a mine in South Africa.
In 1923, Dr E. R. A. Merewether, the Chief

Medical Advisor to the Inspector of Fac- -

torics, considered the whole ashestos industry
in Dritain should be studied. He conducted an

investigation with an engineer named C. W. -

Price. They found that 28 per cent of the

“asbestos workers in the textile industry had

evidence of pulmonary fibrosis (“asbestosis™).
This report was published in 1930. In 1931
legislation was brought in to improve the
factory conditions, and allow for initial and
periodical examination of the people em-
pioyed in dusty prosessas. Themn, in 1833, cases
of carcinoma of the lung occurring in workers
with severe asbestosis Wele iapariad Jiwe
London and Souti: Carolina. However, before
the suspicion that the tumours were caused
by cxposure to asbestos could be more fully
favestigated, Germany and Eritain bagan re.

-armaing and asbestos became an esseantial

product so that precautions in its use were by
neressity not so strictly enforced.
la Briizin, tiere was a sucien call for gas-
mazks with blue asbestos Siters. When the
YWer came, the ventilation of the factories be-
ame worse under blackesul cdnditions, and
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bole ashoston oo Sauliv Alica wae
top priority, as the fbre was yeci .
suilng the naval vessels and Libaryy sains
undor conchiustion. -

Mevewelhor caa s coviengucs warngd (i
industiy of thie aunzors, Lul ercepred tha Hous
tirai litiie condd be hmproved ouring tha Wil
He coastinuct to ceiinet evidonee of cineer o7
tire lung and in 1537, e rewortad that 14 por
ceiit of ail cealh covtificnies far wen wiinh
montioncd aobesinsis, recorded that daatio v
dus to cancer of the luag, v 12323
per cent anag o 1000 over O3 poocnnt {0 1852,
Sir Dichard ot siudicd thinoa
tions in an asbestos texune Taclory and con-
ciuded thaot the incidenaa of corciiome 37 e
lung was ten tiimies hizher thun expecied.

At this stage, a {urther biezard of ashesto
exposure was ¢iscovered. In Soulh Afvica we
saw & serics of rare tuinours of the ciest wall,
The chest is linad by a double layered avena-
brane cailed the pleura (Figure 3); this
separates the lungs from the chicst wall. ‘io
allow the two layers to move simoothiy guring
respiration, they are lined by a layer of lubri-
cating cells cailed the mesothelinm. These
rare tumours weoere mesotheliomas arising
from this tissue (Tigurc 4). Jn 1837, we
diagnosed 1G of thesc tumnours and by 1$G1,
85 had occurred. In the fow cases in which
lung tissuc was available asbestos fibres were
seen. LEpidemiological studics reveaied that
the majority of these cases had bheen asso-
ciated with the asbestos mining arca of thie
Cape . Province where the blue asbestles
{crocidolite) was mined.’ .

South Africa produces all the major types
of asbestos — chirysotile, ciocidolite and
amosite. We had been studying ail the asbes-
tos fields and the mesotheliomas were only
associated with peoplé living and working in
the Cape asbestos fields. There were ctlier
important facts. First, these tumours, unlike
the carcinomas of the lung previsusly re-
potrted, were associated with exposure to
asbestos dust and not nccessarily with severc
pulmonary scarring which was a feature of
the cancers of the lung in asbestos werkers.
Sccond, in some cases the exposure had heen
for only a few months. Third, there was a very
long period Letween initial exposure and the
occurrence of the tumours. In some ciscs,
people who had Leen born on the Cape ashes-
tos ficlds and left in carly childhood davelugpad
these tumours in their 50s and 60s.

This was the first time that a spaciiic typ:
of asbestos had bean incriminatgd. To test
DYpULthusie; bh Yeawe BELLILG. Lo ahield U
these tumours occurred among those pecyic
working with the blie asbestos in Eurape, and
not in places where the exposure had been
to other tvpes of asbestos. The laticr were
hard to find as, in the majority of industrinl
countries, the asbestos workers have bteon
exposed to severzl types of fibre. Tt thevef
became imporiant to compare condiiiios
the asbestos mining arcas of the <
Province in Souinh Africa, with those =i
Quecbee, Conada and a tae Svedlosk oroe
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s1anRe .‘Irmm_;.. oa askestes hazards®

Sununary
1 That 2 types of asbestos produce publincnary scarving if
there ftas been cxcessive exposure to the dust.

2 Cancer of (he luny oceurs aongt woirkers who have had
excessive ¢xnosm e to alt types of asbestos dust.

3 Caucer of the lung is far nore conimon 2niong workess
who are cizaretle smokars. (The two carcinogens, asbesios
and cizavelle sinoke, appeac to combine muitiplicatively in
thie producdon of luay caicer.)

4 ;\lc'c‘.,eucﬂas of e plewra aud the peritoneum (the
lintng ¢f the aldeminal cuvity) are more commnon 2mang
tiose c.\pnscd 1y asbesics tian the general population. Move
thaa 1000 cases have been rcporlcd in pecople expased to
asLesios. :

5 Therce is no evidence of an increascd rate of mesotheliomas
anong niners, and those living in the vicinity of the mines,
in any mining area except the crocidolite mines in the Cape
Lroviace in Sou 1 Africa.

6 In industiy, crucidoiite asbestos has been, dcﬁmtcxy impli-
cated in the cevelopmuent of the mesatheliomas, and crocido-
lite asbestos has been ideatified in the jungs of ashestos
workers with miesotiicliomas from Germany, Italy, Britain,
France, Holland, Sweden, South Africa, Australia, Canada
aad the United States. In two reports from thic United States

it was stated that men who deveieped meseihelicm g were
exposcd only to chrysotile o only 1o zmadite. Bul evide: iz
of the zimount and type of ashbastos actually it the luo: us i
these cases of mesotheliomas hias not been praducd. ‘ine
visk of mesutheliomas s, on present evidence, gunceaily
arrend Lo De greatest with crocidolite.

7 afesoiicliomas hiave occurred in people wha have had
noighhourlhoed < oswie to ashestos dust cither from iiviey
in cloze vicinity o ailfs and factories Lufose the dust was
controlicd, or from the cleaning of proteciive clothing of
relations who brought theic overalls home bLefare this prac-
tice was [arbidden.

3 1t was shown that asbestos fibres could he recovarad {reim
the lunrss of the majority of individuals living in urban
commuilitics. However, there was no cvideice to suzpest
that anyone had dcvclopcd disease from exposire o the
ambicat air.

g There was no evidence that expasure of the gr-m-r ;1 popu-
lation to the small amounts of asbestos fibre in beverages,
drinking water, food or phurnizecutical preparativus in-
creased the risk of cancer.

¢ These findings include both those froin the Advisory Com-
mittee to the Director of the JARC and the IARC Werking
Group on the Evuluation of the Carcinogenic Risk of
Cheniicals to Man: Asbestios.
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" the i!SSR. For such aa undectaking, intcr;

national support was required and this was
obtained from the International Ur' =

. Against Cancer {(UICC) and later; the Ini_.-

>

national “Agency for Rcsearch  in Cancer

(TIARC). In addition, it was necessary to estab--

lish a good working relationship with the °

Unions and the asbestos industry. This study
was based at the Medical Rescarch Council’s

Pneumoconiosis Unit, which was experienced . -

in the epidetiology of occupational disease.

A cousiderable anwount of sveseacch was car- |

ried out during the period 1962.72 and in
order that the findings could be summarised

‘they were ‘discussed at a mceting under the

aegis of the IARC, at which more than 160
experts on various facets of the problem took
part. After this meeting, an Advisory Commiit-
tee drawn from this assembly presented its
conclusions to the Director of the JARC. The
Proceedings and the Report of the Committee
will be published within the next few wecks
(sec the suminary above). -

These findings, which summarise the state
of our scientific knowledge about asbosios-
rclated hazards, are given here becaursg there
have been several sensational reports about
the dangers of ashestos to thie general popula-
tion, especially in the United States. In Octo-

‘ber/November, 1973 a series of articles in

The New Yorker, an Anicrican magazine,
preseated a higaly prejudiced view, drawn
uncritically from the edits of a single investi-
gator. ortunatel 7 his alarming statemerits,
given in evidence in a veceat lcgal case in the
Stascs. were exposcd to Leavy criticism. This
provided the court and the Amcrican public
with informatica from which they may be able
to assess better the validity of the evidence.

Meanwnile, perticuterly in Britain, steps
vore being taken to i’np"ovo tha working en-
viroument. The ashestos industry in this coun-
try had formed the Ashestosis Research Coun-
cil which isnued a sovics of Codes of Practice
to cnsare e safe use of asbestos, cspeaially

for iusulating which had not been covered
effectively in the carlier regulations. They aise
modified the methods used in spray iasulating.
In the major factories automaden was in-
creased. A graat improvement being the wet
processing of the fibres for textile produc-
tion.

In 1968, a subcommiittee of the British Occu-
pational Ilygiene Socicty produced a report
on the concentration of dust whici had to be
met to prevent the occurrence of asbestosis.

“The. value they obdtaiued was realistic and

-

acceptable to industry, but only because.of
the tremendous improvements that had cccur-
red -in ventilation during recent years. The
figure applics only to chrysotile, tie dost cont-
monly used type, and was based on very
liniited data, though on all that was available
at the time. .

The New Yorker articles contain muci:

‘ill-iuformed criticism relating to the deriva-

tion of this hygiene standard—the limitations
of .which were clcarly stated in the original

* article. It is surprising that nearly ten'years

after ,the Conference on “The WBioloyicul
Effects of Asbestos” at the New York
Academy of Sciences, no definitive new dat.:
have been published in the US relatin:
measured dust dosaze aund the incidence cf
asbestos-related dn;ca.,cs.

In the large
Doll had found the ing.m mcxdoxu of
cinorna of the lung, a further survey nublish:
in 1567 showed that tie iucidencs ;t cor-
cinoma of tae lung among thosc cinpluy el
after 1933 was no greater then the genees
populztion, This mdu.al.cd that if reasenah)
pr\.canuons were taken, asbostosis ad ::-.;
carcinoma of the lung associated with it coul,
be coatroited. In the saaie yeur, t..x- N
Inspecior of Tactorics pno!-’«h g

aristng from tl e ouse 0f AsdosiasTl L
sesied that the use of craciivlage, -
acinestos, shouid Lo contrailed i

Act was amendad, aud by
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blue asbestos into Britain had ccased, and it

 could only be stripped from existing installa.
tion under supervision of the Inspectorate of

Factories. ‘

The most remarkable improvement has
been in the Koyal Maval Dockyards, whkere
a considerable amount of bluc asbestos had
been used as insulation and fire proofing on
the warships, particnlarly the aircraft care

_ riers. All the blue asbestos has been removed

from these skips, using sophisticated pre- :
cautions, and has now been replaced by
material containing a minimal amount of
asbestos fibre. Onc’friga:e has been success-

.
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fully insulated withsu
- Vhat gives (be blve asbhentos th ooalor

preperiies which cun lead to tha vl
ncit of these unuzual tumenss? 2
lhave 110 proved caswer but sorns indoniizog
have becn discovered. Vencu asbnsics 15 ia-
jecred into the plaurat covity of raw,, ricis-
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theliomas develon two years Jater.
hale thie asbesios th~y develop asten::
in a fow, cancers ol the lang. Tuece!

hypoliicses, THe fust bypouticsis was U
ward by e Jadi avington who |
there were primilive oiiz and wanes
with Uie blue ashesias, due 1o i
at the tinic of iz origival formutinn sarns
millicn years zgo. These wvuxes comlane
satall quantitics of cavcinegenie arcnutiz
hydrocavbons. A series of oxperiments huv

showmn no dilference in the numhber of tuninurs
produced by the oil containing i comnared
with fibre from which all the hydecoarions
have been removed. The second sugresiis

was that trace clements, pavticulacly nici.

playcd a part in the twmour developmer ..
Animal inoculation cxperiments have shoyn

" no association hetwceen trace element coatent

2nd tumnour incidence. .
-Recently, we have publishied evidenca judi-
cating that the physical form of the fiore is
an importznt factor in thia development of the
exparimental mesctheliomas, the crocidolite
fibre having a particularly fine ncedlelike
shape (Figure §). We were also able to pro-
duce the .tuniours with other fine fibrous
materials.-This is important as a number of
these were being produced synthetically both
as a substitute for asbestos aund as “scaflold-

-ing” ‘for various composite matayials. For
some purposes from the engineeriag point of

view the finer the fibre, the more successiul
the product. Our present experiments indicate

- that irrespective of the minecralogical nature

all fibres less than 0-5 microns in diwneter
may produce tumours if incculated into the
pleural cavily of thc rats. Thus niancfac-
turers may be warned of tke increasing
hygiene risk as the fibre diameter is reduced.

Asbestas information Assceiaticn
North America
1660 L Strest, N. W,
Washirzton, . C. 20033
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