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Michael Williams was for 2 while one of my
collezzues at the Preumoconiosis Unit. It is Just
ten years siace bz was so tragically Killed ia a
motor ..ccm-:u at the 2g= of 44. e would have
wished thata

‘dxs..u;s:on as hc rarely attendad any lecture
wzthoux coatrituling to the diszussion in his
characteristically ch.rrunv zad enthusiastic
mannsr.

1 remember the joy with which hc c:scnb-d to
me the facilitiss JC{ had provided for him, and
being surprised at their exteat 2s he had only
recsally joined the Company. I did.not realize
hen that the rapid support hie got was dus to his
qu:‘e cx:::::on.]y wide un"-rs.zn"mg of ths
cngm <ring, chicmizal, and medice] aspects of his
woark; also, his flair for spotiing new risks. No
one jnieat cn delaying his propasals for preven-
t'o-x kad muzh chance of cutwitiing him. He is
riahtly commemorated; heshowed how much can

chisved by an indusirial medizal ofTicer who
is ablz to lzarn ali ubout w: cccss:s in his

faciory and reach 2 stuge wisrs }* an talk on
squaltzrms with all from the research -“p:.-r(menz
to s lezturers (Dodds
15 3569, Forraest 1971)
fas ad con::xauuccs to
wn

Ay 1ovelf as a leading
ezrarton as ks reccived much
belalr alan Agninst Cenzer
(UiCQ). couniries 2ad by 19581

scture in nis m..mor)' should include -

six out of the nins countries where S-naphthyl-
amine had becn made had stopned manuf.xcturc
orwere zbout to do SO, -

The pact the UICC took in ass::txng lhc preveqs -
tion of chemical cyners through  sponsoring
Michaz! Williams™s visits does not scem to ba well
recorded. The sams mnay bz truc of theirassetance
in stimufating woldwide iaterest. in the asbestos

. kancers. I welcome this opportunity to record

briefly ths hizlp my collcagucs und I have received,
first from the UICC and iater from the Inter-
national Agency for Research on Czacer (IARC).
In 1963 D T F XMancuso, who has had a long .
interest in occupational cancers, wrotcto DrJ C
Wagner suzgesting that 2n intsrnational eflort be
madzs to invcsﬁmxc further the cancers causad by
asbestos. With the kelp of Dr \V Gardnzr, now
president of the UICC, 2nd the Anna Fuller Fund
a UICC Working Party oa Asbsstos Cancers
(chaininan - Dr H Stewart) was held in iNew Yok
in 1954, A numbsr of the recommendztions at
that time (CICC 1955) have now been achizved -
for example, the preparation and distribution of
standard refercnics sumples of asbestos; the
developmant and t=sting of 2 classification of the
radiographic zppczrances of asbestosis; and the
setting up natinazliy and intsmationally of panels
of pathologisis expert in pu!mon:‘.r)' tumours.
Since 1968 support forinternz ionalinvestigations
in asbestos has beoza providzd by the IARC as
parl Ou thzir gl arai rwogranuntoncer \('C'Tnlcl\lﬂ‘
car:x’*o:ws e have ived great heip from
Dr J Hizzinson ((!‘.: d:"““\') and .rom Dr P
Bogovski. A grant &7 rouzh the
MRC hus l2¢ 1o investig:

icas ..n" researeh pro-

1
jects enthz astosics protizntincight cousntrics.

Theindustry has made important contributions
through 1.‘:: ("bk.S asis Revzarch Counsi! ia this
coualnyz e Quidze Ashestos Mining Associa-
tion in C.m..:"':x Tie Rovel Nuvy has taken a
leading partin revizwing the uss of astestos and
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.. in South Africa
_years after the start of the industry that lung

396 Prac.roy. NMed. Volue 66 April 1973

H.’:lor:':c'l
Asbastos b
- kO..o fo 34

aTons h.s\o"y, it has been used for
thousaad years, but up to zboat a
hundeed years 230 it was regarded more as a
trazsure then a conuncrsizl raw material, In 1725
EBapjamin Frankiin —inventor of the Jightning
~¢cenZrater, bifocal spaetaciss, and the harmonica
~ gzve the oldest known woven asbestos article -
2 saall purss mads of tremoliie - to Sir Hans
Slozne. Sir Hans, 2 ,:hmcx.;: and great collector,
¢214 his treasures to the nation. The purse is still
on show with the rest of his collection of minerals
in the Natural Hisiory Mussum,

oo e _About a bundred years 229 thie ashasfas indass

try proper started, l'o'!ov.u.b the discovery of large
deposits of chrysotile in Canada and almost
s'm'.‘!!:n:ously in Russia. Othzr types—the so-

.1 ecaled amphiboles — were discovered principally

and Finiaznd. It was about fifty

czncer was first thouglt 1o k2 caused by the dust
\Fig 1), about arutiizr t.a years bofare this was
g:r::r'l[v thought prooablc, and a further ten
tefore it was linally established in the asbestos
textily industry (Doll 1935). The first reports of
A leural tumours linked with asbestos
a;:pc-.'.'cd in the cagly 19405, but there was an
intzrval of nbout fift=en years before this associa-
tion‘was genzrally thovght probable, and another
ten before it wus widsly recognized inall countrics,
It now looks as though history may be repeating
its2lf, Clinicul roports and surveys suggest tha

othzr cancers mizy also be liaked with asbcﬂo:-—

sastrointestinal, ovarian, and possibly leukzmiz

St of coomercia) productiton of
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fowsze than for ths lung
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Processcs witliien the Industry -
There 2re three broad divisions of the mdustry
\\hcn, exzusere lo dust can occur: wining and
mitling, when the mircral fibres are oxtracted;
manulasture and agplication, when the fibres are
incorporaizd into a wids range of products; and
demolitiva whea the material js rcmo.cd 2nd

PF'\ﬂ?kL

Mining 2nd quarrying are usuzlly wet and dust
levels are thercfore not high. At this stage the
fibre Is still cicsely held in the parent rock, so that
nortion of. TS ir irable fibre in th- dust is
small. Dus: leveis riss during crushing and drying,
and in thz next processes where the fibre is
separated ftom the rack. The propomon of fibre
increascs bul rmuch of it is still ia fairly big
bundles. The degree to which the fibre bundles
are oponzd Inio its constituent fibres before
bagging has increased over the yeurs, But the dust
eanirol within the” mills, which was virtually
absent in the 15305 and carly 1940s, has gradually
and greatly improved by a facior of 100 or more.
The b2 -:ged fibre with its low humidity is sent to

the users in industriulized countrics. Significant .

dust expoyees caa ooter during raasport duc to
the uss of juts bogs (now repiaced by tinpermeable
plastic oncs) znd inadequate dust contro] when
the bags are opened. .
In the maavfecturing part of the industey
major improvoments in dustiness were first made
in the textile szztion, in the 1930s (following the

diszovery of = major asbestosis ka ‘:x:d), and have
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cc-m.-' sed 1 bz mgzds since.- Reduztion in dusti-

nsss in ofb p:'..-t s of the industry, especially in

ma:.x..,ins tion materialsand asbestos cements,

cams, Jater. A :qaa(c control of the dust in

awea.os spraying scetions is very recent and is
still s5 dififzult. that the process has been stoppad

m some phccs. There are still very big dificrences
ndust contro! in differant countries.

Tre last siage of ths prozass, o which until
very reecatly little attention was given. is demoli-
tica and (.'snos.l of waste. Asbestos is almost
indesirestibie and, therefore, it eventualiy has to
be removed from buildings and ships, and else-
where, It §s 2t this time often very diy and the
proportion of respirable fibre in the dust high,
especially during the removal of old insulation..
Thess are, of courss, the processes whiclvars most
difSzult to suparvise and coatrol. Levels of dusti-
ness severa! kundreds times the prasent standard
cza easily czeur during the stripping of pipe
insu]-tion forinspoction. )

#c United Kingdom was the first coun(ry 10
%t the uselulness of croqdolnc and z2lso the

Tedle 2 .
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first to give it up. Therei’ wever, still much ol
insulirion containing cre-udolite i ships and

hett s, ang x\'“'v ."‘--: '.'-":-‘ 1oa aafe cnaval 1s.

a
has giozn an important izad Uy meopucing Codes
of Prociice for all uses of asbzsios (Asb»:slos
Informmation Committes, 10 \Wazrdour Street,
LondoaWIV3HG). . .
Faciors Influcncing fucidence of Ashestos Cencers
The more importaat and spzcific factors affecting
the incidence ol a;.,:s'os cancers are bscoming
clear (Tzble 1). The tol2! dust dosc 25 weil as xh-
pattera appears importent. A knowledge of the
eXpPOsIre response rcl..uc'ulup is needed to agree
accepinble standards of dustingss in industey and
prcd::! the hkcl) risk, il any, to the gereral public,
The four important common typss of fibre—
ch'ys::'ilc arnosite, crocidolite, and anthophyllite
—~ difier in their biological effects. The degree of ®

sonaraaly o W Coeazii

.-
—-cemtl

(X3 o
oot Ths

"dispersion, diamster, length, and shape of the

fibrze markedly influznce wherc the dust is de-
posited in the lung and its subscquent climination,
and probably its biolegical effcct. The fapse of
time between first exposure and the detection of

.associated cancers is long - rarely l2ss than twenty

vears for mesothslionws. This loag interval means
that thc clfects now being detected epidemiologi-
cal)y reicr to conditions many years ago, a2nd it
xs difitzult to be sure that improsemeants in work-
ing conditions introduced even tweaty-five ysars
ago arc fully eficclive. Cofactors, cspecially
cigarsite smoking, are certeinly imporiant; others,
such 2s hzavy metals also in the dust, may be
relevant.

Lung Carcinomas

Comzzrisons of resilts nj' recent surveys of asbestos
workers: A comparison of the findings in survcys
which are technically ﬁirly comparale {Tabiz 2)
provides soms infor m:uon .2bout iuc cilect of

Provocrtive sies s af sshettos werkers with follow up af 20 ¢-r mamee e3r3 from first etpasure

f X MOV Lungecncer
. Stundand deuting

Tyoer™ Duraiion mortoluy rario (ohserved!
Prowes Lhee First {scars) {all couses) espected) Pefererce i
“araing and mitliny C Before 1540 - /12~ 92 12:1 M:Deaaid erer. 1971

(= Relore 1920 112+ 120 pH Maaimzlly cvoosed proun

An 1936 10+ . 3:1 Kivilvoto & Mceurman 970

A Before 1933 1+ 153 9:1 SciiaeTet el $F3)

C.Cr Eclore 1621 20+ 232 14:t PDalt15ss

C.Cr Afer 1933 20+ (132) 1.4:1 Knoues el 1942

[ Sefore 1938 . 2+ 253 154 MiarLio & ELAar 1957

C, Afize 1938 L 155 1t Mzaoimo & Elaizr 1957

C A Cr 1931233 (maies) 2+ 130 4:1 Neakauw 1309

< CLACr 15182 (lemates) 24 200 17 Newhnuw ctal 1972

C. A before 1932 20+ 119 . 83 SzlleTee =t YT

C.A.Cr BifuretVio 9. 120 E:i Talemtaw ercl 1972

C. A Cr Scluz lvwy 262 17:1 Erres & Sempmoa IS
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Js, Sut 53"‘" single Libre iype
reported (Muncuso &

39 Tevmos

(<A { g - [ et o

El-Azr iv57, MaDouzld of of. 1971, Kiviivoto

& Misursian 1970, SclikeT er af. 1973). The eacess
i 4 x:~s \:r:ul co-u:idcr-oly between

. tl S survey ot' l" !'30 cheysotile niners
“inn Qusbece }-o'n batween 1891 and
fz hizh sk in the insulaticn wockers
SUCSS lruc tsen to a mixture of
nssite in USA, or to these two
e i U!\ The tig dilfercricz might
tcauribuied o the use of crocidolite,
rercly oo never usad in the USA when
baiag siudicd for morilality were
0T tl 2n twenly years ago. A
ation workess exposed oanly to
o bea s'"d od (SelikolT et al. 1973)
to havs an excess lung cancer risk
cemparzblic o o:hc.- i nsulaticn workers exposed
to c.-..,.'so::!: and 2 i: Comparison with the
low risk iz the cars 30( le miners and millers ia |
Que=zec mizit sugsest that thie risx was peincipally
lizked with amosite, but this is unlikcly because
in the exrly véars the insuiztion workers exposed
to cnr:,<c‘-'" and zaosite in Anierica used mostly
chosotle, and the amosite was not widely used
uoll laizr. Ia addition, the lung cancer risk is
protably low in the amosite miners and railless in
Scuth Afriza. Thetis also evidence of a high risk
in the past to 1extilz workes exposed only to
chrvsolilz (Mancuso & El-Attar 1967), Thus, no
singie type of fbre sezms to be especially 'in'por-'
ta=t ia rolation to r'\" h...g carcinoma risk. It
seams likely that the dose of rc:.pxrable fibre of 2
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pasdzuelar sizz, diz: ..~.:r, and -rlpaps shape are
th= imponiznt {aotors. Fu er comparisons

batween texiile weskess and miners und millers
cxzesed ounly to chrysoile may be helplul,

aad the 2hysical churacreris-

tenticas

1:Du -ald ¢f of, 1971, Naw-
s¢ ef ¢l 1972) have produced
Tiile3
Trmeoddmiacletzms el el ican e e

uss czn b rx;:d: of records of past . ¢

wposuess. e mn.! tion workess ia UI\ Witls
inined tikre exposure, thercis alvo g\'xdy_ncc ol a
ifercnce of risk re .m:d to probatle intensity of
past dust exposurd. The levels of dust exposure,
cvea in those least exposed in both fictory and
ming, were probably two or even more orders
higher thaa levels of exposure in the ‘gencral
puslic from enviconmental pollution. Thus these
surveys, takea with other evildence, sugzest that
the dose of asbestos dust rcquircd 10 increase the
lung cancer cisk materially is likely to be well
above that which has been cncountered up to the
present by the general public. Tt must, however,
be recognized that the preseat high lung cancer
risk due to cigarctte sinoking makes it difficult 1o
detect small excess risks duc to occupationz! or
cnvironm:nl:x!'c:.uss. ..

Reluation to lengzh of exposure aud 20 sex: Drc_
Newhouse's study is the only one where 2 com-
parison between a large group “of meaand women
with similar exposures. has been rossiblc New-

Louss e al. 15725, Tablc 4 shows G, sltkough
the observedfexpected xatio of lung cancer is
higher in the-women, the excess rite pee 109 000
<un‘|u:t years of exposurs 3, if anything, gradeer
inthe men. In &oth scxss jt is related to leagth of
exposure. This kigher ratein the men may in part
Be dus to the Jace that = year of exposurs in the
men actuzlly eatailed a greater dose of dust, or
th:'.t the interaction between cigarette smoking

d asbestos duifersi in the sexes, <L

- . .

Cofectors: "Astzstos-is a’ hlf‘hly absorpu\c
material. Lung cancers have nawmnlly been
izmed on subrstances absorbed on to the fibre,

u'h as trace tlemanss, cigarctte smoke, and
hivdrocarbonsfrom other sources. Cigarettesmoke

is certainly important {Sclikoll ef al. 1920), the .

isk being inuch greater in smokers thaa ia non-

smokers among asbestos workers. Doll (1971)

pointed out that the efects of asbestos. and

cizarctle smoke are perhaps multiplicative rather
than additive, and thisis supporied by more recent

Tadled

'Lu": cuncer visk ju mer 3nd wonien after ICNCIT CIP Ol
fullesed up £3 or nruee yenes Lnanvlactiuting 3W>edon

Ralzolserved expecred Jlects:
Flles Sex  Le-lmediuniesposure

C. A, M 1.5:0 6.1:1
Cs 6.7:1 13421
Ceati=lentavernge destlirstes o
13 e papsnre tade s
<19 203 455 W
126 159 N7

tmTmganzs -2 C Moot

Cled

jovulation aud textiless C A, Co)

Szreseenposure

Length Observedd]  Ercescrute
cxzoture expectal pre 1G3C0
Cears) enlio yIudject yeurs
Men <2 3.0 129
>2 3.5 f¢]
We=en <2 6.8 7
>2 JL6 20
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cburdon of zshosios compzres with (hoss who s10p

smakingznd have nst been asbisios wWOrKess.

NI E.

Llessitieiis! Taours

izih planal acd peritoneal tumsours are finked
with expoiure (0 2s5basios, but as thess tumours
were unii! secantly very rure, and were not on the
ICD st entil 1948, the past incideace is not
avzilable fom national records, and special sur-
vays are nspded. The panels of patholeyists set up
fclowing iaz UICC recommendations. mentioned
23ove, have beea reviewing cases 2ad developing
ewidenss ea (heinter-andintrz-observer varistion.

.. Tae veniztion is similar to thai reported for other
_clinizcal. zssessmzats, and  disagrecments on
£iagnosis are 1o be expected. In addition, sepura-

=2
tipn bgiwesmr parenchymnzl and pleural tumours is
not perfe: 2nd mizy be especiziiy ciflisult i those
exposcd ta ashasios beczuse their tumours may be
sited towards the pariphary of the lung. :

Lipk wits zsdesios ~xposuré: Evidence linking
mesothelizmas of the pleura and peritoncum with
pastexposurs to askastos cones {rom two sources:

ozcupztional histersies of casss of mesotheliomas .

ia ths rezords of pathologists, and prospestive
s:udics of ashesias workers. Studies of both types
havs now besn reponad from more than a dozen
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couniries, and confirm the association between
maesotiicliomas and pust exposure 10 zsbasios.
Bat the first approach has always revealed somie
cascs with no associztion with asbestos. The pro-
poction has been smaller in more recent surveys
whers the information has been miore complete,
‘Blind’ studiss of history of exposurce to 2sbestos
in mesotheliomas and cass controls have bean
made in Scotland and in Canada (McEwen ez al,
1970, McDonald ¢f al. 1570} (Fizs 2 2nd 3). In
Scotland only 5% of tlie caszs of mesothelioma
gave no history of asbesios exposure, 2nd the
primary lung cancer conirols lie batween the
messotheliomas and the czmfovaseular controls.
In Canada, where the survey was couvatry-wide
and covered all cases over an eight-year pariod,
there was a much hizher proportion with no
likely exposure 10 asbeostos, but there was still a
significant excess ia the mzsothelioma group of
dzfinite and probable exposure to asbastos. The
cases reiated to asbestes in Cunada occurred more
oftzn in the manufacicring than in ths mining
s2cticns of the indusiry. T=is survey indicated an
annuzl incidsnce of 2zzut ens per million. The
rmataadd Cifierenze berwezs findings in Scotland
and Canaduis notl yot sxpinined.

>
s of mosotheliomas from
v counirics where tha yrepaction of diffzrent
25 of fibre used hzs vansd widealy inzlic it
Righly Improbable that ¢y one type of fibes s
*

Tt . .. -
always respensible. But ovidznce of 2 bigger
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In Souih Afrizz masvihcliomas were first dis-
.coveres in r:'*mc)l '_: nesmtbers by DeVYagner
in assosiation with the North West Cape crocido-
lite mines in 2boui 1935 (Wagner ¢ 2f. 1SGU). [n
the s'~vc'c..rg fificen yeurs continuing sucveil
lance of all asbestos preducing areas in South
Afriza has confiemed thut excets of meso-
thaliomas is almost limited to the crocidolite area,
with very few regorted from amosite mining 2nd
none from chrysotile (Wagrer ot al. 1971,
Haringion et al. IST1).

Groups of mesethzliomas have occusrzd among

ast workers exposed to crosidolite alone 2nd
wheee the dust conceatration has not always besn
high, Forexample, Dr F S P Jonss (1972, personal
cc‘.....x.mc"uon) discoverad nine cuses of meso-
‘thaliomaina greup of workers employved placing
-crocidoiite ashestos filter pads in gas masks during
. the war. Five of the cases occurred in 200 of the
smore heavily exposed subgroup, but the procsss .
was not excesiively dusty. Another example is a
smail group discovered ty Dr FH Lewinsohn
_(1572, ;:cﬁona.[ connwuc*uon) The men had
work-d in 2 factory in the mid 1920s (before
bastosis was discoversd!). where possible heavy
cxposurcs to crocidolite cccurred {oliowing its
prcc:ssi.':g in one arc2 of the works. Six cases
of ms=soin chon"' have sudscquently developed
zmong those working within a few fect of each
other, No other cases of mésothelioma have
cccuTed in this faciory, where exposures were
mainly to chrysotile -or to very much lower
amourts of crocidoiite, .

In gznemrl more mescthiciiomas have occurred
aftar exposure to mixturss of 2-mosite, crocidolite,
and chrysotile asbestos than to chrysotiic alone
(Table 5) Up to the present the properiion of
deaths dus to mesatheliomas i croupds 2t greatest
risk is about 5%, This compacss with over 50

"'35 i -

L-;-rt 04 > v.-eal‘u froatiese cancer 32d moaihelioms
fared 12 ocepniion sad typeol abcsiss

Jt-

devsiuring Blad<er toinvurs in inost
exocsed (o S-nzpichylamine (Whiizms 1961).
Only a fow cases of masotheliomas have securred
folizwing exposuic to chreysotiiy alone (Mancuso
Z El-Atiar 1967, McDonald ez w2, 1970, Constan-
tinides 1972, persoanz! communication, Wauzner
etai. 1971) tut they bave cccurred af(cr exposure
1o pure amositz in the muncficturing of insulution
(Scié.\otl er al. 1573). So far unthophyliite scems
innezent in this respect, despite intensive scacch
in Finland {Kiviluowo & Meurman 1570).

wraves

Doze of dust, duration of exgosure, cud relation 1o
sex: Tatormation about the douse of dust and the
risk of mssothelioma at present is gualitative.
Thers arc rany reports of cases following short
espesures ~2 few weeks. Cases have followed
cxposurc to dusty clothes in the home. In addition
asbestosis is often absent, again indicating a

relatively small dose of dust (MWaugner er al. 1971),
but thore is evidence of a relation of risk to dose
and isngth of cxposurs (\'cwhousc et al. 1972)

(TabieG). ..o
Cofuctors: So far no dcfintte reiation batwesn
cigarette smoking or othsr factcrs and meso-
thelicmas has yet beenrevenled. .

Risiug tncidence of mesatleliomnas in UK: A
Register of Mcsotheliomas was started in 1962
Casss from tha zecords of pazhologists and the
Cancer Registers have been accumuizted with
new reported cases. Over th2 years the incidence
of confirmed cascs has risen as follows: before
1955 total de=uths recorded, 17; 1935-39, 6.2
dcaths per "nnum; 196063, 17.4 deaths per
annurs; 1963, 24; 1956, 28; 2967, 43; 1963, 73.
When disiributed geographically, the new cases
necarly il come from places where past occupa-
tional sxposurss are kpowa 16 have occurted.
In summary, althoush it 3s known that a
siority of the popu!""on carty a small burden

Decthsr
Ne.ef Lir.g cancer  Mesotheiiomna .
| Fivee warsesr  Total Na Y Neo .
Miningand c §22 2213 97 4 Joan .
meiuag
{Quer=) . .
finuliniudeg C. A, Cr 422 335 42 9.7 23 4.5
C.A (31 123 72 19.0 a2 s Q
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of astastos filrey in the lung, it scems likely to be
<t this is

s0 cven though the 2mount of asbestas reguired

to produce mzsoiheliomas of the pleurs is con-
sidarzbiy lass thau that which will cause ashes:osis

orlung m..-m.

.r"r./.c"erc::.r
How can this rather confused picture b\. fitted into
a H)pom:s.s of.the p'nbo«cngs:s of the two

prnc:p.« types of cancer? This is not tlic place to-

claborate an ths ‘aliernatives, but I will outline
onz Nypothssis being dcv-lopv:d by my colleague,
Dr VTu-\b...!I :

W. have to c.piain: (;, A very low racso-,

th-ho...a and Jow lung carcinoma risk in chryso-
iile mining and n.mxn de;pnc very heavy dust
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cepeeurss in the musle (2) T omazh bizzer
mesathelioma risk in mining 2nd miliing crocida-

lite than ,,—,o,.(c, (3) A hizh nmsothiziiomu and

Jung curcinoma risk in insuluion workers where

exposiees have heea (o mixtures of fibre types,
but z2is0 apparcatly a hizh risk ia pure amosite
exposure in manufaciusing insulation. (<) A lung
carcinoma risk and asbetosis in anthaphyllite
mining, bul no mesoihsliomas. Dr Timbeell's
hypoihesis can be divided into two parts: first,
the influence of dizmicter, lkeagth, and shape of a
fibrous pariicle on where it is dzposited in the
lung; sscendly, the infiuence of dinmeter and
Jength on its subscauient movemrznt in the lung
and !5 eatranze into a ccll without killing that
cell.

The frst part is bised on t‘z-or-J supporlcd by
expariments, and it shows that it Is diameter and
shape (curved or straight), and prescnce of
adherent particles which most affzct the site of
deposition in the luns, The finer and strzighter
and cleaner the fbre, the further it will penstrate;

" l2ngth is of s2condary importaace. From this it
" follows that: (1) Ia mining and milling where the

fibtes are not fuily sspurated and are, tnercfore,
in bundles of large diamcter and xlso have
adherent particles, the proportion of dust which
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Asherien Camer: dreerrean

(1) Sutaittivn ol 20
rurmra! woerl, c2idium v icate, plaatis fasms, de.
(1) Use oline witer ty Ses of aalucnios
{(sherrernicand smante)  °
{3) Red:xtivano! LUILEVPOGIY, ne3surerment of
daat velz (Codsroi Tractive, Asbevios
Iafesmmatisa Comanittes: Asieys m Resulations 1969)
{2} P\.‘ dizcruminationof warne
monsering (chaical, Noray, 1u
{5) Pescrd inlaze:provess =i pece
Blotzoimaliy azpropriste dust imeasureents:
el revords
.{6) Cantinuing resezzel, inzluding costibenest analysis

will st o the pleura i is'small compared to lLuter
stzges in muanulecturs whers the fibres are clenner
z2nd mors scparate and, therefere, smaller in
diameeze, (2) The £5re dlameter and shape will
2lso aSeet where the dust 3o¢s into the Jung alier
depasitioh.

.. Fig 4 shows how different the Sdres are ender
1the electron microscope. Anthophyllite is much

~larger in diametar than the rest; therefore, less of

it will penctrate daaply futo the luag and little 1o
the pleura; in addition, the diameters may be too
big to cnler celis, excopt phizgocytes, without
dzstrozing them. Chrysoiile is very fins, but it is
also cerly, especially when fully opened; nsuch
Jess will, therefore, rcach the periphery than
would be anticipated from its dizmster because
interception occurs higher up the respiratory
tract; it also happens 1o e relatively more soluble
than the other types; enough may, however, reach
the respiratory b:onc...oles to causc asbestosis.
Amosite and crovidaiite are very closcly related
chainicaily and uniil recently were thought to be
so sirnilar that ditferencss in nissothiclioma rate
in mining the two types could not ke duz to

differsrees in the Sdre (Wrighe 1968). It has now

been shiown thal there is an imporiant difference’
in diameter (Timbral! er af. 1571): crocidolite has
2bout one-third the diamerar
f2lling spead is propertional (o
amosile fibres will sedt!
crocidoliza,

fzmesiteand,asthe
di:. t..: :qu..rcd,
the 2
apidiy than the
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-of the Rueitish O:éur-a.lapal

g:'d.-.:s: of difurenittypes of asbewtos soding

Hc \.,r'o;r structuess in the Jung: also, it hag
r::cml, brea shown that orzun celtures of lung
and picura react ro the diffcrent types of ns"cslc\s
(RaJ‘m ct al. 1972). 1t is, of course, recognized
that cigarcrie smoking is a4 major facioc in the
lung carcinunmas, Werk Is in progress to stedy the
combincd cficct of asbestos und cigaretts smoke
in animals. :

Prevention
Vhat is being done to usc this cpxdcnxo!a*:a]
knowledze for prevention? Tuble 7 sumararizes
sleps now being taken in this country. 1 have
already meniioned the extzasive review of the
uscs of asbastos by the Royel x\..wy, leading to its
replacement by other insulants for 3 farge number
of purposes. Other lurge users have done the same
Imports of crocidolite into the UK have fallen
stritingly, compared with an increase with that
for the rest of the world. Last ysarno crocidolite
was imparted into the UK. Arc those countrics
into which greatly increicad amounte pre now
going taking suflicient precution inits use? -
The UK was the first to iniroduce now and
more cxacting cavironmental standards for
asbestos (Department of E:nplovinent and Pro-
ductivity [969), following the rccommendations
ITvgicne Socisty
(1963). and also to develop Cedes of Pmactice,
worked out by the Asbestosis Research Couacit
in consuliation witly the Department of Eniplov-
meat; a nuniber of other countrizs have foliowed
this Iead. Following the recommendations of the
Advisory Panel of the Senior Medical Inspsctor,
2 scheme {or the pariedic surveillanee 2nd loag-
term follow up of asbsstes workers has been

.pttinto operation by the Depariment of Enploy-

ment in co-opgration with .nd"<try {Migistsy of

Labour 1947). This will te crudually extended to
cover all groups potentizlly exposed, as they arc
dentified. The rcxords of this scheme will be
linked with the cnvironmicatal
recorded by- the empioyery 2nd the Incustrial
Hygiene Unit of the Departmient of Employmaent.
1 would Eke to stress the Iast jtemi. Rescurch by
Dr E R A Nerewether in 1929 revealed tiic high
risk ol usbestasis in the texiiic industry. Alas, no
continuing reseursh effortwas maintained, despite
his proposals at that time (NMorewether & Pricc
1930); had this Sran done, Lsites conlrals would
iniroduced earlier, We
Sw owhailior the contrals now
areadaegams and must 2o look
ute maderials 1o be sure they
1t should tirn cut that dianwler,
incss ef u fitre influc c it
1o the deoper purts ol the fung,

almostcertainly have Leen
21l ne HISE M
taing mvo;.ucc;
seitizully wtosubs
< nnotuous. b
fen and sirnigl
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2 Jded 1o msks sus
.\.\C"hl.'ﬁ. 1973).
1o kring togziher in this
gsaw puzle; a
huve b2en s hap:d by those

numbar of-thic pize

with \\'10:"1 I l.av- bzen fortunale to work over

the last tzn yeass, They do not yet il 111 But the
picture is 'clearzr arn Z.—Mc.-n-u steps towards
p’cv-n'xcn have alrsady baen starmad, based in
rart 0n knowledys 2sguired as a result af 2 widely
based res2archeiTore )
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DISCHRNON
De I R Clover (Card:’l‘) asked what w*s ncant by~
respizable Cust in relation to asbestos, ie. did the
definition depend on miere than Sbre icngt h‘.‘ Healso
n'*-"’c" i 15ere was any usic iy bialogiczlly monitor-
ng zsbestos workers; in other words, wns there any
:v:dmcc that & worker who had or.cc contracted a
sign or ¢ympiom of ove of the thrze futal Jung diseases
caused Ty zibostos ever been }:—:Jﬂcd by taking hiny
away frem exposure 1o asbusios Cust?
Dr Gilscn, iz reply to Dr Glover, s2id that no single
parameisr cf the dus! could t=axscd. It depanded on

Seme

the diameter 2ad the shape —uS ..‘h;r str=ight or curly .

- but 1o 2 ils extent on lsagsh; donsity was also
reisvant. .

D: Gi'son s2id that the Usc of biological moritoring
couid neot ysi be fully assessed. It wus not known
whether iivers was ¢ detectable singe 2t which removal
frem furiier Z2ust canosure aifecsad proguosis in role.
tizn 12 2a5eeiosis and asts cancers. Tt would be

sesinta o Ond this ou # oy prospedtive studics of
anpgropristeorouns, and thih was sow being started.
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