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Tliese Prmcrtics were recognised by sisne
aga wen wio used asbestos to manuiacture
cookiny wtensiis, and were appreciated by the
Ezyptians who used asbestos cleth for the
ceremonial trappings in Royal crenaiions 30
that the ashes of the corpse could be readiiy
retrieved. From this carly period, asbestss
matcrials were rczarded as curiosities until
the late 1870s. ¥Framm then on the value of

ashestos in the industrial age began to be

reatised, The ancient mines in the Alrs,

" Cyprus and the Ural Mountaius were re-
- opened and huge new deposils were dis-

covered in the Province of Quubec in Canada.
As thie demands increased, mining engineers
remembered regorts of a blue Rbrous mineral
secn near the Grangs river in South Africa.
Initially, asbdtos was usad lor fire-proofing
and heat insulation, but other uses were
rapidly discoverced. Mixed with cement tha
ashestos acted as a scatfolding in making
roofing tiles, wail boards, plzster bourds,
pressure piping, guttering and ceiling tiles.
}Fjgg_l%nzg_bg;m produced an ideal filter
or Dbefl; wipe, medicines, and removing
bacteria from drinking water. When coavsely
woven and later comtbined with resirs,
ashestos formed f{riction materials ideal for

the brake lining aod clutch facings. It may be-

bonded with asphait and plasiics for floor
tiles, roofing inaterials, aad move vecently, for
a diverse range of producis. This bonded
material was usad in the covering of the nose
concs of space-craft, where an cuter coveriug
of asbestos overcomes tha intense lieat of re-
entry into the eacth’s atotosphere.

With this wide industrial poteantial, a rapid
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factory but the blue crocidalite was found -
be far more resistant o corrasive fuids zo.
sea-water. Tuey decided therefore, to use L0
material in Uicir ships and were follewed 5
Britain, France gud Italy, Fucturies to srepars
the blue Iib.c were ostablished in London,
Paris, Hambuwry and Turin.

Tl:c blue fibre aacurs in banded iroastcoo,

. was discovered laicr in the Transvaal aszo-

ciated with a brownish-grey fibre {(amcsited,
and beth these fibres wr-u. then producel
commercially. Later, the blue 8bre was found
in Western Australia und Bolivia. Scvera:
other similar fibres were produced cu:uner-
cially ou a small scale in Finland and the sia
of Georgia in the USA. but anapiivaie flhre
never accounted for more thas 10 per cent of

. the total productisn. Fizures 1 and 2 show

where the asbestos is produced and where it
is used.

It cannot be disputed that asbestes hos
been extremely valvabiz in saviag lives and
improving the quality cf ex:stu:c\. For a lar el
pact of the woild's populatinn. One oxly H*:.

to congider the purr r-lnfcd Ly asbestes in v

control ar'd tha reliance of vruuc:ca o ai-.us-
tos lined brakes. Countlass human Hves bave
been sa\'/cd by the insulation of passenger and
navel saips, aud by ithe removal of dacleriz
by fltration from pornhe fluids. aos’c.cr. ¢on-
comitant with the mrrc....mg ust ¢f asbesios
people begaa o realize that there wera o
number af heaitit hazards 1o thieso exnostd 1o
the aivborne dusic .
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In 1900 a post-mortem on an ashestos
worker in Londun showed that-he had died

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

culosis. He was thic 1ast survivor of ten men,
less than 35 years of age, who had been’ work-
ing for 14 yeurs. with asbestos textiles. A

* similar incident occurred in Normandy,

During the next 30 years, sporadic cases
were reported from among the textilz workers
in Europe and America, and tite workers in
an asbestos mill at a mine in South Africa.
In 1928, Dr E. R. A. Merewether, the Chief

Medical Advisor to the Inspector of Fac- -

tories, 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 1830. In 1831
legislation was brought in to improve the
factory conditions, and allow for initial and
periodical examination of the people em-

‘.oycd in dusty prozessas. Then, in 1935, cases
of carcinoma of the lung occurring in \.orkcrs
with severa asbestosis Wore impoaiiaa Jiwe
London and South Carolina. However, before
the suspicion that the tumours were caused
by cxposure to asbestos could be maore fully
investigated, Germany and Eritaln bogan res

~arming and asbestos became an essential

product so that prccaatxons o its use were by
neressity not so strictly enforced,

1 Brilzin, tiieve was a suuen ¢all for gas-
mazks with blue asbesios 3Sliers. When the
YWar came, the ventilation of the factories be-
came worse under black-cul cdunditions, and
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The cno,sk is linnd Ey A couble Javered avens

brane called the pleura (Firure 3); this
separates the lungs from the chiest wall. ‘I's
allow the two layers 1o move smoothly during
respiration, they are lined by 2 layer of lubri-
cating cells cailed the mesothelinm. These
rare tumocurs werc mesotheliomas arising
from this tissue (Figure 4). In 1957, we
diagnosed 16 of thesc tuinours and by 1§31,
85 had occuvred. In the fow cuses in which
lung tissuc was available ashestos fibres were
scen. Epidemiological studics reveaied that
the majority of these cases had been asso-
ciated with the asbestos mining arca of tle
Cape . Province where the bluce asbesios
{crocidolite) was mined.’

South Africa produces all the major types
of asbestos — clirysotile, ciocidolite and
amosite. We had been studying ail the asbes-
tos fields aud the mesotheliomas were only
associated with people living and working in
the Cape asbestos fields. There were cotlier
important facts. First, these tumours, unlike
the carcinomas of the lung previously re-
ported, 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 weorkers.
Sceond, in some casgs the exposure had heen
for only a few months. Third, there was a very
long period between initizl exposure and the
occurrence of the tumeurs. In some cuses,
people who hiad Leen born on the Capa ashes-
tos ficlds and left in carly childhood davelgpad
these tumours in their 305 and G0s.

This was the first time that a spaciic tvp
of .mbﬂslos had been incriminatgd. To test tha
f'.Vlavuu.aaa 1L Veaw LELUSvGE) e ot ——p oo
these tumours occurred among those patiie
working with the blue asbaestos in Europe, and
not in places where the exposure had been
to other types of asbestos. The latter were
hard to find as, in the mamruy of mnmt il
countries, the ashestos workers have beon
cxposed to severzl types of fibre. Tt theoref
became imporiant to comipare coadiios
the asoesto; mining  arcas o$ the
Provinee in Scuiin Afvica, with those o=
Quebee, Conada and ia the Svedleaw a1z
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Sumamry o 1ANRT ..nc.m_‘;., on ashesics hazards®

1 That 21 types of asbestos produce pulinenary scarving if
there ltas bheen cxcessive expasure to ihe dust.

2 Cancee of (e Junyg occurs awon? workers who have had
excessive exnosule 1o all types of ashestos dust.

3 Cancer of the lung is far miore conlmon amang werkess
who are cizeretie smokaes. (The two carcinogens, asbesios
and cicavelle sinoke, appear tg comnbine muiliplicatively in
thie producan of luny caicer.) i

4 Mescinediomas of the pleura aud the peritoneum (the
liamg of the aldesiinal cuvity) are more comumon amonyg
those caposcd to asbesics thaa the generdl population. More
than 1002 cascs have been rc,}o:tcd in people ex posed 10
asLCSI0s:

5 Therc is no evideace of an increased rate of mcsmhchomas
antong iners, and those living in the vicinity of the mines,
in any mining acea except the crocidolite mines in the Cape
{roviace in South Africa.

G In industiy, crocidolite asbestos has been definitely finpli-
cated in the cevelomuent of the mesntheliomas, and crocido-
lite asbestos Lias been idcatiffed in the Jungs of ashestos
workers with niesotiicliomas fcom Germany, Italy, Britain,
France, Holland, Sweden, South Africa, Australia, Canada
and the United States. o Lwo reporvts from the United States

it was srated that men who develeoped micsaiheliomas w
exposcd only to chrysolile o anly 1o mmasile. Pul evidencs
of the simoent and :ypc of 2shestas actually Gt the Lue s ol
these cuses of muesotheliomas hias not been pradeced. ‘il
risk of mesotheliomas s, on present evideace, genceally
arreed to be greatest with crocidelite.

T AT rso.rr-:lxo.z as liave occurred in people wha !nc had
ncng? houchaed - poswie to ashestos dust cither from iiviey
in cloze vicimiy .o wilfs and factories Lefeie thic dust was
controlicd, or fram the cleaning of proteciive clothing of
relations wiro brought theie overalls home Lelors this prac-
tice was [arbidden.

3 It was shown that asbestos fibees could he recovered {re:
the luazs of the majority of individuals living in urban
cornmuiitics. However, there was no evideace to sugpest
that anyone had devclopcd disease from exposire (o the
ambicat air. .

9 There was no evidence that expasure of the geaecal papu-
lation to the small amounts of asbestos fibre in beverages,
drinking svater, food or phurmizecutical preparatioas io-
creased the risk of cancer.

¢ Thesc findings include both those from the Advizory Com-
mittee to the Director of the JARC and the IABC Werking
Group on the Evaluation of the Carcinogenic Risk of
Chiemiicals to Man: Asbestos.
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the USSR. TFor such an undertaking, inter-
national support was required and this was
obtained from the International Ur’ =

. Against Cancer {UICC) and later; the Ini..-

national “Agency for FPesearch in Cancer

(TARC). In addition, it was necessary to cstab-.

lish a goed working relationship with the

Tnions and the asbestos industry. This study
was based at the Medical Research Council's

Pneumaconiosis Unit, which was experienced . -

in the epidemioclogy of occupational disease,

A cousiderable amount of rescacch was car-

ried out during the period 196272 and ia
order that the findings could be sumniarised

‘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 Commit-
tee drawn from this assembly presented its
conclusicns to the Director of the TARC. The
Proceedings and the Report of the Committee
will be pubhahcd within the next few weeks
{sec the sununary above). -

These findings, which summarise the state
of our scientific knowledge about asbasios-
related hazards, are given here becnsg there
have been severci sensational reports about
the dangers of ashestos to thie general popula-
tion, espccially in the United States. In Octo-

‘ber/Novamber, 1973 a series of articles in

The New Yorker, an Amcrican magazine,
presented a highly prejudiced view, drawn
uacritically from the edits of a single invosti-
gator, Foriunately, his alarmiug statemeants,
given in cvidence in @ receat legal case in the
States, woire exposcd to hcavy criticism. This
provided the court amd the Amwerican public
with informatica from which they may be able
to assess better the validity of the evidence.

Meanwiile, porticulerly in Britain, steps
vere bainy taken to improve tha working en-
vironmernt. The ashiestos industry in thls coun-
try had fornad the Ashestosis Research Coun-
cil which isaued 2 sevins of Codes of Practice
to citsure he safe use of ashestes, espedaially

for insulating which had not bzen covered
effectively in the carlier regulations. They also
modified the metlh:ods used in spray insulating.
In the major factories automadun was in-
creased. A graat improvement being the wet
processing of the fibres for textile produc-
tion.

In 1988, a subcommittee of the British Occu-
pational Ilygiene Socicty produced a reporct
on the concentration of dust which had to be
met to prevent the occurrence of asbestosis.

“The value they obtaiucd 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 ouly to chrysotile, the thost conz-
monly used type, and was basad on very
limited data, though on ali that was available
at the time.

The  New Yor.&cr articles contain muci:
ill-informed criticism relating to the derive-
tion of this hygiene standard—the limitations
of .avhich were clcarly stated ia the original

* article. It is surprising that nearly ten'years

after the Conference on “The Biologicul
Effects of Asbestos” at the Wew York
Academy of Sciences, ne definitive new dat:
have been published ian the US relatin:
.measured dust dosaze and the incidence cf
asboestos-related du-.c.z.,es

Doll had fouml 'l.c iugu H‘.Cld'..fti. af oo
cinona of the lung, a further survey pulblizh:
in 1567 showed that tie Incidencs et czo-
cinoma of the lung among those c...p.‘.,'c_".
after 1933 was no greater then tha generr
populativn, This mdu.al.cd that il veasa:
pracautions were taken, ashostusis
carcinoma of the lungz associated witir i3 cou’,
be coatroited. Tn tha saaie year, the L0000
Inspecior of Tactories pllbli%!l-‘lf
arising from tl.(: use of AsboziasTl .

o esed tnat the use ol Ch‘ :
::":_:hh, shouid ba contreailed g
Act was :

wad th

.Y ..
:hut.ud-t}, ati ._‘_,
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bluc asbestos into Britain had ceascd, 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 Foyal Maval Dockyards, wheve
a considerzhle amount of bluc asbestos had

been used as insulation and fire proofing on

the warships, particnlarly the aircraft care

. riers. All the blue asbesics has been removed
from these ships, using sophisticated pre- :

cautions, and has now been replaced by
material containing a miaimal amount of
asbestos fibre. Onc frigate has been success-

. . .
. - ) 7 -
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fully iosulated withsul ashiortes,
Vihat gives (oo blve ashentos s ooelor
preperiies whichh enn fead o i < vl s

mcit of these unuzual turonss? A
Lave no proved answor bat somz i
have been discovered., Vdaow asbasiocs 1s ia-
jecred imto the plaural cavity of raws,
theliomas develon two years Jater. i o
hale the ashestos th~y develnp asben:e
in a faw, canzerz ol the lang.
have an enperinental nsidal o (oo vorine
hypolhicses. The fvsi hypothiosis was wuy oo
vware by D Jadid ravington wha facnn 20
there were primilive ghiz and vwangs cosol
with Ule hluce ashesios, dug 10 ciyoe ooz
at the timc of it oriciuat formatinn san:
millicn years zgo. These waves comia~cd
small guantities of careinegeonic aromuliz
hydrocarbons. A servies of experimeants hiuve
shiowm no diTerence in the numhber of tunnurs
produced by the oil containing fibre suinnured
witlt fibre from which all the Lyooczarion
have been removed. The second sus:iesiis
was that trace clements, pavticulavly nivi
played a part in the twmour developrac:-..
Antimnal inoculation experiments have shovon

LA -
LGLTCisTe, v

" 110 associaiion between trace element conlen:

and tumour incidence. .
.Recently, we have published evidence judi-
cating that the physical form of e fibre is
an important factar in thie development of tha
expsérimental mesctheliomas, the crocidalite
fbre laving a particularly fine needletike
shape (Figure §). We were alss able to pro-
duce the -tuniours with other fine fibrous
materials.-This is important as a number of
these were being produced syntheticaily Loth
as a substitute for asbestos and as “scaflold-

.ing"” 'for various composite materials, For

some purpeses frem the engineering point of
view the finer the fibre, the more successiul
tha product. Our present experiments indicate

- that irrespective of the mineralogical nature

all filres less than 0-5 microns in diwneter
may produce tumours if incculated iuto \he
pleural cavily of the rats. Thus mancfas-
turers may be warned of the increasing
hygicne risk as the fibre diamaeter is reduced.

Asdestas information Asscciaticn
North America
1660°L Strest, N. W.
Washinzton, 3. C. 203
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