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August 20, 1972

To: Asbestos Study Committee -
Subject: "Healt‘h Hazards of Asbestos", by J, C. Gilson
Enclosed is an article "Health Hazards of Asbestos} b); J. C. Gilson,

Mr, l. H, Weaver, Chairman of the Committes, falt this was a good overview
of the entire asbestos health situatich as It now stands, and suggested that it
be distributed to menbers of the Comittee,

£id/erc E, ¥, Dr.i slane

Enclosure Executive Director

CC: British Council

ALA/NA (Swetonic) : !
Cormittee Members
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MEMO
from the desk of
1.H. \WEAVER

1 think the attached article gives a
good overview of the entire asbestos/
health situation at it now stands.

I suggest vou distritute copies to

the other members of the Asbestos Study
Cormittee.
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Healih .azards of asi

J.C. GILSON*®

OS '

lnhaled fibres of asbestos can cause fibrosie of the lungs and two kinds of
cancer. Protection of asbestos workers calls for monitaring and cantrolling
their working environment ang linking these records with records of their

hezith

HISTORICAL

Ashestos was the first inarganic fibre 10 be used in compo-
sites. More than 000 years 3gu clay pots in Finland were
suengthened by adding anthophyltice fibres’. In classial
times asbestos cloth was used 1o preserve the ashes of the
eminerit. The aldest known piece of asbestos cloth from
the New World, datiag Yrom about 1740, iy a small purse
maée of tremolite in the Sir Hans Sloane callection of
minerals in the British Museum (Natural History).

The modern asbestos industry is about 100 years old,
sufting nearly simultaneously in Canada and the USSR,
b it was not unrd 3Q vears later that the first medical
tepons appeared in France and England, indicating that
there might be a gpecific type of dumage to the fungs
{ollowing inhalation of the dust. By the late 1920s it was
clexs from survays made in this country and in USA™? that
2 high proportion of older workers in'the asbestos textile
induztries were becoming severely disabled by a specific
yp¢ of chest Cizcase due (2 the dust. This was nxmed
ashestosis. :

DISEASES CAUSED BY ASBESTOS DUST

Research csrried ouz in the 19305, supported by the greatly
expanded investigations during the last IS years into the
types of disezse caused by asbestos, now.provides a much
clzarer piztuse of the spccn"xc hazards and how dimage to
haalth c2an be aveided in the fuluu Table | Tists the

diseases,

Tadle 1 D:2uses 2auted by a3bestos dust -

Aazasions Fiurasis of lungs

Cancer Blonchill. lluag)
Mesothetioma

Rttt Corng Skin

Asbestosis
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become stilfer than nomul 50 that the compliance is
reduced. The thickening in the alveolar walls. when the
distuse it exsensive, also reduces the gas vnnsfer for
oxygzn, 30 that the blood leaving the lung is no longet folly
saturaied with this ps. The transfer of earbon dioxide from
tie blood to the air.in the fungs is not, however, sppre-

- -¢iably affected. The teduced oxygen transfer is partly

compensaied fer by an ircrease in the f irequency of breath-
ing so that the subject notices breathlessness on slizht
exertion, These dterations of lung function are used to
assist in diagnosis of asbestosis and measure the severity
of the damage.

Ashestoris takes 2 number of years 10 develop, even
under very dusty conditions, but once established it is 2
progressive discase not materially affected by avoiding
(urther dust exposure. The less the dust exposure, the
longer interval before the onset of disease, the less its
sevedily; and the less chance of being affected. This Jose
response relationship is used to fix the acceptable dust
levels - threshold limit values -~ for those working with

- asbestos. The article by Holmes in this issue describes how

these standards are applied in practice. Prevention by
avoiding exposures 1o a dangerous quantity of dust is an
essential step towards the safe use of asbestos.

Asbestos cancers : -
Some years after the recognition of asbestosis as an impor-

tant prablem in the asbestos textile industry, articles began

10 appear in the medical jousnals® suggesting an association

between ashestusis and lung- cancer, A survey in 195§

firmly sxtablished that those who lad worked in e
asbestos “textile industry before the improvements in dust
control, intruduced in the 19305, had a 10-fold excess risk
of developing lung cancer®. The survey, however, also
indicated that the imprevement in dust control introduced
at a particubar factory after 1933 had very materially
reduced the isk.  Laier surveys at this factory have
coafinmed this®, )

. The fung cangers szen in ashestos workers are similar 0
those caused by ciaarerie smoking, Recent research indi-
caies that there is likely 1o he 3 synergistic eifect of
cigaretie smoking and expusure 10 ashestos Just’,  The
jreane quantitative infer-relationship batween asbiesios.
agdettes, and other {3ctors s not fully established. bLut
prexeni evidence indicates that those who smoke cigaretics
zrd ure eaposed 10 4sdestos dust have 3 risk of developing

s tasl 18 veges there hs been miuch new inferma-
Arami e Bl Letacen exposuis o ashestas 3l
W peevienly veny paee type of ncer afieaing Ui
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Lcliumas as they ate called hu  nereased steeply over
Cie last 10 years. There is gcneul agresment in most
industeialized countries that there has been a real increase
of Lis fom of cancer®. In about 807 of cases there is 2

- history of exposure 10 asbesios dust at some time in the

past. A feawrs of these umours is the long interval
between first exposures 10 asbestos dust and the detection
of the cancer. §t istareiy less than- 20 years and may be up
to S0 or more years. i some insiances the exposure to
the édust has been short, only a2 few months, but the
highest incidence of tumouts has accured in those most
heavity exposed 10 2stestos dust. Cigarette smoking secms
10 play 10 part in these tmaurs, but some rescasch workers
think there wnay be other co-factors present as well as
asbestos'.

The only other specific injurv caused is the fomation of
ashestos corns on the fingers when the (ibres lodge in the
skin. The removal of the fibre uzually cures the corn and
no cancers of the skin relatable 1o asbestus have been
repotted.

PRACTICAL  IMPLICATIONS
BIOLOGICAL EFFECTS OF ASBESTOS

Irhalation of the fibre )

For all practica purpuses the risk from asbestos is limited
to inhalation of the fibres. Thus contral of the airborne
dust levels and their monitoting hy instruments, which will
measure that pant of ihe dust which can gain aceess o the
deeper parts of the lung, is an essential step in the safe use

- of all wpes of asbestos. Although asbestos fibtes can be

ingested in minute amounts in beverages which have been
filtered through ashestos, or water supplies'. there is nv

-firm evidence that such tiny traces have any illeffects.
Feeding massive doses of ashestos to animals has so fur

failed 10 produce any mesotheliomas ot other cancers.

Size and shage of fibres

Recent research has helped 1o clatify the probable influ-
ence of fibre length and dismeter in producing asbestosis
and the beonchial cancers. The fibrosis is thought 1o be
caused principally by the fibres between ahout § and
100 pm i iength.  Fibres much larger than this in the
exvirenment il wut quickly and are not inhaled. Further
fie separafion ocurs in the air paguges. the imporiant

. se patainetes being fibre diameter since it is this dimen-

ston ratizer than ficee fength that governs the falling speed
of the firres. Thue fibees greater in diameter than sbout
3 pm {these also tend to be the longest) mastly fall or
mpact_in thy upper respiratory tract and are carried 3way
with the spuivia. In the nanow girways any long fibres
emainig ate deposiied by interception and fibres langer
than zhoa: 10U pm <ldom each the fnest bronclioles
Thes meass that (o tine comtrol of ashestosis. 204 pruhably
brouckial Tancers. the duse of fibies between about § pm
and 10 ems on lesgeth and up to abaut 2 pm an dameter is
the 1t o the dust which has 1o be measweed.

O eenathicieenias the evidenee stuud the hio-
wrC 15 auh ks cemplrie. Uang
¢ lent sy sourges. such 35 the acnedyagne
ot fe e, the se and shap. of Dibes whah
are teinnca on e lungs of gnedai and st teflonag

el .. .
aapacats e ddferent avpes of ashostoss wd e epre
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demiological studies of the incidence of these tumours ju
man for differe  vpes of fibre, it scems probable that e
important fibres ure likely 1o be those which are stisisht,
small in diametcr (up to about | um) and perhaps 10 ym
in fength, 11 is not ver'xnown whether the glira-fine fibres
only visible under the clectron microscupe are biologically
important. Such fibres ar¢ present in large numbers in the
fungs of those who have been exposed 1o asbestos, but

theit combined mass is exteemely small. 11 is 100 early yet -

to use this information 10 establish with confidence 1
sepacate dust siandard 10 prevent the developmient of these
mesotneliomas. This is a field of intensive research at the
present. T

Scme of the new evidence suggents that the sae and
shape of the {ibre are more important than its chemica!
composition, provided it is telatively insotuble. It may be
that extremely fine “fibres of many different materials can
penetzate cells without immediately killing them, but-once
inside can damage the mechanisms of cell divisions. An
implication of this view is that care should be tzken 10 avoid
cxpusure ta dusts ofall types of fibee l2gs than ¢-5 gm dia

“1neter and eevera! mizzomeircs in kengiie

Types of asbestos and occupations within the
industry

The last 10 years have shown the importsnce to health of
the type of ashestos inhaled and the occupation of the
workers within the industry. Earlier medical repons did not
differentiate between one type of asbestos and anuther, end
most of the surveys were concerned with asbesios textile
wutkers. A full agsessment of the risks would ideally be
based on studies of workers only exposed to e3ch type of
fibre and in all the openations within the industry in which
this fibre was used. “in practice the irfurmation is much
less complete than this. Exposures to one 1vpe of fibre
have usually occurred only in the mining and fibre s2parat-
ing. This work usually fakes place in countsies whese the
medical recards are scanty and the labour turnover is capid.
A notable exceptian is in the chrysotile mines in Quebec
where 3 very comprehensive survey has'just beer: com-
pleied™='. 10 the manufacruring coumtries several \ypes

of fibre are often mixed togeier o have been processed -

concurrently so that employees have been expowed to
severgl types of fidr¢ in unknown quantities. Past vecords
of dugtinzee 202 zazsly availzble €1 refaung 1o the incidence
of the discases. Tlus the current assesanent of the selatve
tisks in the past {rom ditferent twpes of fiSce and occipe-
tions is based on mfunnation which is far o complete.
Use can b2 imade of expenments in amimals, especially rats.
because most of tie diseases seen in man can be produced
1 hese ammals. New information is =apidly accumulating
which raay ghve 2 clearer indication of the way in which
difierent typec ui ashestos produce their biological eifects.
Thete is generz! sgreement that askestcyis and bronghial
caticns can be caused by st types of cummerciatly veed
ashestos (unasite. anthophyltite, chrysotile. and crocidolite)
il the dust is inkaled in eaflicient quantities, bt it now
seems lixely that the nsk from chryotde auay be jess than
with the other 1w pes of fibre, These s 2lso evideawe that
e fisk s lowast inomwiag and increases along the fidre
sepaaty snd St processes. Ty thawght to
be Ca e ugier propantonn of aclace duit consisting
ai svnzabne Dilres ahle (o penctzate mta the deepest pact
B g B pactiee ik means that the cleaner he
e sad e tens comglarely i sepataizd st wdivigual
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et aad emal B4 Die creater risk. There is slso
w0 evidenze 0 2 dose sespanse relauunship for 3shestusis
«d bronchiz =a7ers 352 thus, if dlie dust levels ate Lept
ithin e new 124, the tisks of ashestens and hron-
viad cancert i <:0uld de very small.

Tie risk ¢ 202ipmp mesowneliomas has 3 ifferent

dauontofitee 18 robaby hishest with cracidolie
4 fewest T2 No zases clearly refated 10

bien reparted, despite carcliul

whephyhe
L masie probably fies Miween
“ocidotize 2z, Tl evideace fur 3 Juse response

daticaship i f2es clexe ix the cace of mesotheliontas and
wict the ineeg.oid bt value is more difficoh (o assess,
v the Aheses Regulations 18569 the “standard for
ocidalite is s¢t at ose<eath of that for oder types of

bastos,

" OMPARISON CF OCCUPATIONAL RISKS

Mt is the magitede of the risk of deveioping ilhealth -
rom asdesas?  No single inden provides 2 satisfaciory -
seasere of infry to fisales, :

Thus the excess rigk of death before a specified 1ze may
' 2 usefu] index lo: Lose diseasss causing sudden of 1apid
“eath. but it 5 @1 imagpreprate index for diseascs causing
long pedind 3¢ diedilty wut e shucten,sg of tife. Tie
ancers assassted with asdect0s exposure fall inta the first
roup and ssienosis Ce second group, In different occu-
atienal grougs sseas of monality are casier 10 make
hzn thuse of ifzess. Bug even for mortality the compark
ans ae not wivighiferwsard, For example, the more the
lection is Emized 10 2 Cefinable group with 3 hich past
xposure, the worst Ce rick will appear,  Altowance has
2150 13 be made for 132 elfecis of age, leugth of exposure,
and how loag the ocouzations! group has baen followed.

When eieh sfowanies ate made the excess marnality
from 3l cscz2s in grzazs of workers heavily exposed to
the more ¢amzeaz toes of ashestos dusis in the pust is
closely comprztie (5 &hat of cosiminers whe have deveiuped
the severes i1 o cazkworkers” pneumocoriosis ur thay
of dzap-ses ficmman wivo have the highest rates of aca-
denigt deshs o any ecoupaion, However, the exgess
monzlity frem "ol cazses” in dhege accupational groups is -
fess &an B enckers of tweny cigatenies and
n10¢ 1 €3 = niamakers,

mals

Thes s ¢ s Fae etk from Culi cavses”. buy
gaaths fiem ciuaty. 2uoh 23 mesaihdliona:, sshes.
szoor l: ve b 1at ol thie genaid pubiic,

v muck more wereased. Ths
shestusis ure extreindiv rate
saed witl wbsstes, (anfeson
sam ke froportiog of indiciduals
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expoied v = o docair ad the excesy ok ol 3
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suzements of ex” “yre;” the medical tecoids of those
expined. Compui.  now make il easy (o giore this infor-
matiun, hyt we stilt need the foresight and adwinistration
10 s2¢ that it is achieved: - T034 18 fot dene we may sill i
=0 years or 5o be in no betles position (o answes imponan:
questivas which are 21 present unanswe, sble because of the
paucity of past records.

CONCLUSION

The recent increase in the number of cases of ashestasis and
other discases related 10 Past exposure to asbestos is the
result of refatively heavy exposures to the dust, particularly
in pacts of the asbestos industry not covered by the 1931
Asbestos Regulations.

Much new infonnation abaut the biological effests of
asbestos has been acquired recently, The new Asbestos
Regulations 1969 based on this information, if correctly
applicd, should greatly reduce the risks in the future.

... The selection of which types of asbestos ta use in new

precessts shouid take into account their biological effects
if the risk of dust expasuce is likely 19 occur during manu-
(3cture or in the use of the praducts.

When warking with extremely fine fibres of any materia
which may become aitborne, caution is needed. A exami
nation of the possidle biological effects is required if the
product is tu be widely used and risks of damage 10 health
are 10 be avoided in the futuse. )

Proul of the efficacy of present preventive measures
depends on much better recard keeping than has been the
case in the past,
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