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SUMMARY

————t——

This report has been written to show the concern on tox:
grounds of those pecple involved with asbestos in the U,

Descriptions are given of the attitudes of the various
approached. Action taken by Union Carblde U.X, personnt
recorded. Up to date information is presented, and 1its

are discussed.

Attention is brought to a formal request made by the P
Research Unit, Penarth, S.Wales, for assistance with th
programme. The recommendation 1s made that Union Carbi
offer its facilities for trace element analysis aof the
Samples, assembled under the ausplces of the U.I.C.C.
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ASEESTOS AS A EEALTH HAZAFD IN TEE UNITED KINGDOM

1.0 INTRODUCTION

Unton Carbide U.K. Limitad has been promoting the sale of Coalinga asbestos for
Just over two years. During this time, the public has become inecreasingly
aware of the considerable health risks assoclated with the use of this material.
This has come about with a mixture of both good and misleading press articles,
and in January, interest was accelerated by a provocative television programne
in which Blue asbestos was spectacularly_condemned.

So far, over 20 potential customers Have ralsed the 1ssue, and have requested
an assurance that Carblde's materfal will not be a source of danger ta their
employees. Some have even refused to consider a laboratory evaluation until
the matter becomes satisfactorily resolved. It is felt that an intensification
of activity by the Factory Health Inspectors as well as potential Unlon
ablections are the prime reasons for the reluctance.

Carhide's replies have been based upon the two communications sent from New York

' Office on March 22nd, 1966, and October 7th, 1966, as well as Dr. Dernehl's

"Asbestos Toxicology Report”. These hava. gone part-way in alleviating some of
the anxlety. However, there is a growing faeling that_the quoted "Thrashold
Limit Valua" 1s no longer tenable. This, coupled with the overall lack of
positive knowledge, still makes the whole situation manifestly unsatisfactory.
With this in mind, it was thought opportune to review the action taken to date
by Union Carbide U.K., and present a survey of the information gleaned from
saevaral sources, )

2.0 ELSTORICAL SUMDAAY

2.1 Gepevs)

It i3 possible that rublic fnterest way ltitlated in Great Sritain by an
article in the Sunday Tizes (3lst October, 1963) which suxmarised the work
2f Newhouse and Thom=pson at the Landon Hosgpital., Thesze two workers had
conducted an epldemiolazical survey on 83 patienzs admizted to the hospital
over apcroxisately SO years. Zaen patlent (41 male and %2 female) had
posisively diagnosed 317%use pleural or peritoneal mesothelioma. Evidence
ef exposure =0 ashestas was aobtained in 40 of the T6 2ases wnose background
histories could %e acsurately traced.

I% was also in this arzicle that the deseription was glven of a docker's
wife who died of =esos<-elioma, ard whose only contact with asbesias.had
resulzed from wasning ner husband's overalls. This example has btecome a
¢liché, and is now =ized by all opponents of asbestos usage.

Factories in tHe U.¥., are at present governed by outmoded Asbestos Regulatides
proculzated {n 1631, Sealisation that they are not entirely effective wes
k ~mlished by the Ministry of Pensions and Nazformal

warmiinbie abatir 1 FF —iwso
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of new cases of mast types aof pneumoconiosis, but for asbestosls the trapd
is 3311l upward. Shown below are the number of diagnosed asbestosis cases
over the years 1960-64.

1960 1961 1962 1963 1964
Number of Cases 29 43 52 67 83

The Ministry of Labour 13 now actively engaged in formulating a new code of
regulations, which this time will be more stringent and will include pipe
laggers and dockers, both cof whom were excluded in 1931.

To date, about 500 cases of cancer of the lung and mesothelicma ars known
to have occurred amang people exposed to asbestos dust in the U.K. Thig
may seem surprisingly small when it i3 realised that 25,000 cases of
carcincma of the lung - largely due to smoking ~ are diagnosed in this
sountry every year. It ls pointed out, however, that it i3 only rescently
that close attention has been paid to the problem. It is therefors
inevitable that an un'miown number of cases has escaped detection.

Paper

Only 3 or b mills in the U.X. are hona fide ashestas users. Probably with
these mills specifically in mind, the Paper and Board Makers Federation
sent a circular to {ts members last year. This stated that the Minister
of Sceclal Security had made regulatians (invoked in 1966) which allowed for
compensation to be granted to persons suffering from a number of preseribed
diseases. Qne of these was "diffuse mesothelioma™.

This publication caused a numbar of guestions and doubts by several mills
engaged in the evaluation of Hizh Purity asbestos, The following examples
extiibit the approach to the problem taken by some of the British mills.

2.2.1, Southalls. - rakers of cellulose wadding {or sanitary applications.
Ttls was the first mill to challenge our material from a toxicological
standpoint. They ran a 2-day tital at the #nd of 1955, and shawed
some technlesl advantages., They refused, however, to pruceed further
as they calculated that there would be at least 2 1bs. of airhorme
asbestos produced each day at the creping doctor.

2.2.2. Crarles Turmer. - rival of Southalls., Also worried by dust hazard
at creping doctor and cutters.

.2.3. 3?5}35_32§i93;; - the laboratory persennel were advised to wear
masks when evaluating Eizh Purity ashestos. Mevertheless, failure
o rmun a trial so far is probably attributable to indecisive

experimental work rather than trepidaticon as to toxic nazards.

nl

2.2.4. Darsford Pscer. - ran a trial a few days after the damning tele-

et e v

vision broadcast. The mill safety off{cer was present, ard askad
several (mainly unanswerable) questions, as did a number of the
operatives. 2Present mill policy 1s t©o run the next trial when the
sublect has besn 'forgotten|
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2.2.5, Reed Group, =~ showed concern 3 months age. Thelir Medic
consulted the Chemical Health Officer and sent a letter t
mill, who were fntending to use aghestos, He gtatad that
opinlon, the amount of asbestos used {less than 2% in the
was too small to ke a hazazrd to healih,

2.3 Qthexr Aoplications

Market development in fields such as caulks, sealants, mastics,
and polyesters is still {n its infancy, and is currently very ac
thése applications it has been necessary to offer the open grade
because few manufacturars have sufficiently high shear devicesg *
the compacted pellets.

All manufacturers are aware of ths probahle toxie hazards, espec
already utilising asbestos in some of their produets. Reaction
it would seem that wore obJections and refusals to go Ifurther he
obtained from the larger firms. This 1s most likely due to a s
frequensy of visits by the Health authoritles, and alse ts mare
union activity.

I.C.I. are tightening up their procedures concerning asbestos.
laboratory personnel have been instructed to wear masks when de:
the material.

é‘%@‘i The techmical section of Dunlop Chemicals 1is very worried by ths
i proposal that all asbestos should be eradicated from thelr word

British Paints report that the factory inspectors have recommerx
eventually insist on, costly extraction equipment for those dep
dealing with asbestos. The technical persomnel have stated tha
no substituta for the fibrous material, and they enviszage that
will have to be mada.

2.5% Dockers

Until the last few months, asbestos was imported ints the U.X.
bags. Probably as a result of the television progracme, the Lo
are nowWw refusing to handle ashestos until the consiznments are
packed in indestructlble containers. This attliude has now spr
par:s. TFor example, less than three weeks age, a dispute arose
docks over a carge of asbestos. 000 men Were involved, and eve
employers had offered to supply masks and overalls, together wi
pay rates, the dockers refused te work the cargo until it was
packed., It 13 belleved that onlytixee ports are row open to the
the materfial. They are Bristol, Eull and Manchester,

’

3.0 ACTZON TAXSN =V UNION CAREIDE

3.1 'ﬂsi‘.s



R RV T N

3.1.1.

3.1'2'

3.1.3.

076877

Chemical Inspector of Health, Baynards House, 1-1} Chepstow Place,
Westbourne Grove, London. Contact: Mr. R. Walpole.

This 1s the headquarters and reference centre for the regional
factory inspectors. The outcome of the meeting was a confirmation
that the 5,000,000 particles per cublc foot threshold limit is
currently adherad to in Great Britain. It is expressed over here
as 176 particles per c.c.

Asbestosis Ressarch Council, P.0, Box No. %0, Hochdale, Lancashire.
Contact: Dr. S. Holmes,

This is a body set up by the three biggest asbestos companies in-
Great Britain. It is primarily concerned with minlmizing the
asbastos dust atmosphersa in their factories., Their ambitions
geem to have beaen almost fulfilled. Turnera of Rochdale claim to
have had only 3 deaths attributed to asbestos since 1881, They
believe that these were the result of the last war when their
operators- were working long hours under- blackout conditions, a#d
when a quantity of Crocidelite was used. This material had rot
baen used before the war, nor has it bemn used since.

Dr. Holmes mentioned an item of great interest. Apparently, some
types of masks used to protect workers from asbestos and other
dusts, do themselves contain Crocidolite as the filter medium.
Turners have experimented with them, and have found that it is
possible to inhale an extremely high consentration of asbestos in
a short space of time.

Pneumoconiosis Research Unit, Llandough Hospltal, Penarth, Glamorgan.
Contacts: Dr. V. Timbrell, Dr. A. Walters.

This unit 1z a branch of the Medical Research Council., It was
originated initially to study the effecta of coal dust in the lung.
It is alsc associazed with the U.7.C.C. (Union Intarnatiorals Contre
Cancer). )

The group consists of abeut 12 dempetent men, among whom Drs. Gllson,
Wagner and Timbrell are world authorities. They are curren:l
attempting to-seek a solution ta the problem of the aetlolagy of
mesothelioma, ard also to discover vwhether only one type of ashestos
is responsible for the development of thess tumours.

3.2 Bockers

Trnree coursas of action have $o far been taken:

3.2.1, Meeting with the Shipowners and Dock Labour Committee, Union Carbide

being regresented by Messrs. Cheston, Sayers and Sly. The purpase
wag to acquaint the dockers with our pelletised product, and to
learn what form of packing was most acceptable te them. The outcome
of this meeting has already been described in a report by

Mr. P. R. Crestcn on léth February, 1967.
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%.2.2. Messrs. Cheston and Sly were presént at the unloading of SO tons
of Union Carbide High Purity pellets from the s.s. Bolinas., A
description of the consignment's condition and the subsequent
difficulty encocuntered in persuading the dockers te work it have
alraady been reported by Mr. Sly.

3.2.3. Deslgns of a new and stronger pallet have been sent to New York
and King City. Negotiations have also been conducted with several
shipping lines who specialise in container transport. Ona
parcicular company has offered favourable rates which should
enable material to be delivered to London docks at a viable cost
and in a manner wnich will be completely acceptable to the dockers.

3.3 Literature Survevs

These are made from time to time on the subject of toxicology, and a
nunber of the more important articles have been collected,

5.0 INFOEMATION ACCRUED

I,1 Diseases Agsociated with Ashestos

Three digeases are belleved to be caused by the inhalation cof asbestos
into the lungs. They are:

4.1.1. Ashestosis.
%,1.2, Bronchial carcinoma.
b,1.3, Mesothelioma of the pleura and peritoneusm.

Evidence 15 now growing to indicate that there is also an increased
incidence of cancers of the gastro-intestinal tract. It has been
sugsested that asbestos fibres may migrate from the lung, but there

13 also the possibility that they may be swallowed direct {ingestion

of bronchial secretions). Support for the migraticen theory has veen
strengthened by the discovery of ashestos fibres in the liver and spleen,

4,2 Asbestosis

4.2.1. Nature of Disease: This disease, which appears to result from
long exposure to asbestos dust, 1 similar to the well defined
complaint, silicosis. The dust particles scimulate the proll-
ferazion of fibroblasts, winich produce a slow, insidicus, low
grade, progressive {ibrosis, which commences in the region of
the bronchiolaes. This causes a thickening of the bronchiole
wall and the pleura, but in its early stages, the leslon is not
obstructive. As flbrosis develops, however, the whole lung becomes
scarred, so that the oxygen/carbon dioxfde interchange between the
alr and the blood i3 impeded. This causes an exira burden on the

hearz, which nay prematurely fall under the .strain.

Tre final stage of asbestosis 1s the formation of the 'ashestios
hnde! anisb i Ralipved %o be a Fervitin envelope (Ferritin s
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the asbestos fibre. This Is laid down in concentrie rings.
The Ferritin material is a normal body constituent, and the
iron component 1s belleved not to be derived from the iron
present in asbestos.

Mortality Rates: Examination of the figures covering the two
pericds 1931-45 and 1957-64 reveals that thers has besn no
striking change in the years of exposure or duration of 1llness
in the deaths from asbestosis. Thers has, howaver, baen a marked
change in the average age at death ~ a rise of nearly 10 years in
men and 20 in women, (This increase has been attributed o a
virtual elimination of tuberculosis in the U.X. in recent years.)
In 1564, the average age at death was 57 years, but even so,
subjects who had been under heavy exposure to asbestos were dying
in their X0's and 40's,

Experimental Work: Quantitive irhalation experiments on animals
are now belng carried out by Wagner et al. They have already show
that Chrysotile preoduces less fibrosis than Amosite or Crocidolite
for the szme dose by inhalation. This appears to be due to a zore
rapld elimination of the Chrysotile, probably due to a solubility
effect. Figure 1 shows the results of giving equal doses of
Chrysotile, Crocidolite, Amosite and finely powdered glass to rats
by inhalation. Zach peint on the graph is the mean of 8 rats,

{equal nurbers of male and female).

The importance of particle length in the development of fibrosis
i3 still not solved. Wagner has shown that in several animal
species, fibrasis of the lungs is produced by fine particles or
very shart fibres. It i{s heliaved that long fibras may still be
rmore fibrogenic for a given mass than short ones.

4.3 Bronchial Carai=oma

ut}.ll

-4.35.2,

Najure of Disease: This {s the same type 0f cancer as that
produced by cizarettes, and 1% 13 now accepted that asbescos alse
predlispases to this condition.

Mortality Rates: The proportion of asbestosis death certificates
wnich also recard a thoracic tumour {lung cancer), has risen in
toth sexes dispropor:ionately to the mumber of uncomplicated cases
of astestosis, urrently, over 0% of males dylng with asbesctosis
also kave a reoplasm. Zven when viewed against the steadily
rising Incidenee of lung cancer in the population as a wnale,
there seems 1i::le coubt that the increase is a real ane.

Evidence of th&s fs shown below in Tahie 1:
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MALES FEMALES
: Perica
Asbestasis % with Asbestosls € with
Aiie;t::;: with lung cancer of 2§§e:t::;: with lung cancer of
all de cancer lung ¢ cancer lung
1924-30 13 - MIL 7 - NIL
1931-40 66 13 19.7 8 5 -8
1941-50 92 CAN 22.8 45 5 1.1
1951-60 144 4s 3.3 ko 11 . 21.5
1961-64 113 62 58.7 26 7 26.9
152564 428 141 32.9 200 28 14.0 ]

Table 1

’

k.4 Mesothelioma

3.4.1.

.42,

Qecurrence of Disease: Mesothaelloma 1s the most disturbing of the
three diseases attributable to asbestas for two reasons. Firstly,
in contrast to bronchial carcinoma, 1t canm occur in people with
minimal fibrosis, l.e. only after a brief exposure, which may be as
litzle as three months. Some authorities even belleve that a single
brief exposure might be sufficlent.

Secondly, there i{s a very long time lag between the original exposure
and the clinical appearance of the cancer. Thirty years i3 estimatad
to be an average time,

Cause of Disease: The mast up <o date iaformation on the likely agent
responsible for this type of pleural reoplasm was presented in a prass
bard-out issued by Dr. Wagner ia February of this year. He wrote:

"On current svidence from South Africa, Australia and Britain,
it would appear that Crocidolite i{s mainly implicated in the
development of mesotheliomas., However, cases have oceurred
in the U.S. (18 in number between 1963 and 19865) Canada (6 in
numoer, 1952-1664) ard a few in Britatn, in which peopla con-
cerned aprear to have only been exposed to Chrysotile.”

At presant in Zsuth Africa a continuous search 1s being made to detect
any cases ol mesothelial tumour coming from the Amosite and Chrysotile
nining areas; so far, none has been discavered. This search has alsa
teen carried ous In Crechoslovakia where only Russian Chrysotile is in
use; agaln, no dlagnosis of mesothelial tumours is reported.

Dr. Cilscn, Besearch Director of the M.R.C. Preurmoconiosis Research
Unis, and his solleague, Dr. Wagner, have both stated i{n a number of
papers tnat +kelr major task at present is to "establish whether

Ami mra seea 2f Sshesnos 1s responsible for the development of these
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4.4.3. Experimental Work: Wagner at the Pneumoconiosis Research Unit has
shown 71965) that under animal experimental conditions, ashestos
appears to be a powerful carcimegen. Tweaty mg. of asbestos
inlected into the pleura of specific pathogen-free atrains of rats
has procuced mesothelial-tumours in a high proportion of animals.
Tals i3 so for Chrysotile, Amosite and Crocidolite, bath nacural
and after extraction of its natural oil by a single solvent. The
investigation, a survival experiment, is not yet caomplete, thus,
it is not yet known whether there are significant differences in
the number of tumours produced by different types of fibres, 3o
far, Amosite has produced the least.

Studies on the organic companents of asbestos are being carried out
by Harington of the Chester Beatty Research Institute. No hydro-
carbons have been isolated from Chrysotile, but Crocidolite, which
was mined in an area of Scuth Afrieca with a high incidense of meso-~
thelioma, contained 3,4 benzopyrene in relatively high amounts.
Haringten (1965) has alsc shown that during a storage period of 6
months, asbestos absorbs 70-85% of the jute oil present in jute
sacks. It 13 not yet clear whether these olls are of any biologteal
or medical importance.

The sugzesiion has heen made that asbestos carcinogenicity may be
related to the metals or metal complexes contained in asbestas fibres;
Chrysotile corntains nickel (0.5%) and chromium (0.1%), while Amosite
has manganese {0.75), Serum can elute small amounts of nickel,
chromium, masnesium and mangarese frem Chrysotile, iron and wmanganese
from Crocidolite and Amosite. Wagner's animal experiments tend ta
make the significance of iron unlikely, as the proportion of this
element in Chrysotile is only about ore tenth of that of Crocidelite

or Amesite.

’

4.5 fersdvmamic Rehaviour of Ashestas Flhras

4.5.1. Influencs of Fibre Dimensiora: Dr. 7. Tizbrell of the Preussconiosis
Research Unit has been engaged for the past few yearg in examininz
the size paraceters of Iibres which influence zheir respirabilicy,
His investizatlons nave explained :the observailon which puzzled
earlier workers in this figld, namely, the presence of fidres of 100
oicrons or longer in the lungs of men or experimentally exposed

animals,

he explaratian is that the particle-free £allinz speed i{s the most
izporzant parameter influencing 1ts entry into <te lurz., This falli-~
speed is gredominan:ily determired by fibre cdlameter, and shows very
Little sensitivizy to lensth, especially when the aspect ratio
(length:iciameter) {s high. IS, therefore, a Jibre Zas a suffdgiently
small diamezer, the fallirg speed can be low eroush for the fibre to
escape deposition by settlement and inertial precipl:zation mechanisms
in the upper rart of the respiratory tract. Hencs, deep penetration
to the pulmonzry alr spaces 45 possible. ™ls has been shown %o

1=

oceur 1 the fltre diameter 1s less than abous 3.5 microns.
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‘the nasal hairs. However, examination of ashestas particle

lengths in the lung has shown them to be of the same order of
magnitude as the distances between the nasal hairs. The possibility
thus arises that the fiBres in airways, in which the airflow fs
laminar, may align themselves with tha streamlines. Hence 1f the
fibres are fine enough, they can be expectad to show a capacity for
wending thelr way through fine airways.

There i3 no direct evidence available on whether fibresz do tend to
alizn themselves with the air streamlines. Dr. Timbrell has assuzmed
that the conditions in an aerosol spectrometer prevall in the lung
airway. Consequently, he has measured the orientations of fibres in
the particle depesits in this instrument. Figure 2 shows histograms
in which percentage of fibres 1s plotted against angle to airstream
in the asreosol spectrometer for glass, Amosite and Croeldolite fibre:
with aspect ratios <S§. A similar histogram for fibres with an aspect
ratioc 25 is plotied in Figure 3.

It is geen from Pigure 2,when the aspect ratlos are<5, there 13 no
preferred orientation for any of the four fibres. However, for f{ibra:
with aspect ratio> 5 {see Figure 3) there is a definite tendency for
the fibres of all four materials to alizn themselves with the directic
of airflow.

Furthermore, it appears from Flgure, J that there 1s a more marked
tendency for allignment of the glass fihbres.than for the fibres of the
wrae types of asbestos. It 1s sugzested that this 1s due to the highly
symmetrical character of these synthetic {ibres, whereas the asbestos
fibres, although highly selected groups, exhibit sligat asymmetry.

4.6 S:andard Samples

At the International Canference on the 3lological ZIfacts of Asbestos in
Novembar 1964, one of the conclusions was as fallowa:

"There are large differsnces both in marbidisy and morralisy of
asbestos in the surveys ia different parts of the.world. Theze
discrepancies may be explained by tha different chemical nature of
the minerals, but zhere ls at the same tizme an urzeat cead o
standardise radiologieal findinzs and histalogy.”

Tne U.I.C.C. working rarty on aspestos and cancer also reallised this problem,
ard suggestad that international samples.of the four main commercial types
of ashestaos be made available. ’

Dr. Tinmbrell surervised the production of such samples i Jorannesburg at
the end of July, 19%6. The five samples produced were: Amosite (3:xPrica),
‘Cracidolite (S,Africa), Chw=rsotile (Rhodesiz), Chrysotile {Canada) and
Anthophyllite (Finland). The Canadf{an flbre consists of components from
elght mines, and the most difficult problem experienced was mixing them so

that any portion of the stardard sample as small as 2 match head would be
represantative.
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The prepared asbestos has been packaged into amall samples, which are now
available for distribution. Studles of a wide range of physical and
chemical properties of the samples are being made at a number of world
resaarch centres,

5.0 REQUEST FOR ANALYTICAL ASSISTANCE

It i3 understood that all the major asbestos producers in the U.K. have - proffared
their assistance in conducting research work on the International Samples.

Dr. Timbrell asked Union Carbide U.X. whether the Corporation would be prepared
to assist in a similar marmar. Hs regquested that we should CArTY out trace
analyses of the five samples. Apparently, they have no adequate facilities at
Llandough Hospital for deing thia. Dr. Timbrell has alsc requested that we
should examine identical aliquots of the Canadian Chrysotile sample 4o detarmine
whether uniforn mixing was achisved in Johannesburg. '

It was explained to Dr. Timbrell that 1t was imposaible to give an immediate
answer to his requests. He was, howaver, promised a reply a%t the conference an
the physics and chemistry of asbestos minerals tc be held in Oxford on July 19th.
Dr. Timdbrell, and hopefully, Drs. Gilson and Wagner, are scheduled 4o be at %his
gymposium, and arpangements have already been made for them to meet Dr. 7. J. Hall

© and Mr. F. Mumpton of the Union Carbide Corporation.

6.0 DISCU3SION

6.1 Morel Iasues

6.1.1. There seems little doubt that the toxie effacts of our Coalinzs
product are atill largely unknown. There 13 a general inference that
Crocidolite is more liabls to produce messothellioma. Exoneration of
Chrysotila has not been made, however., A discussion with Dr. W. Taylor
of the Department of Social Medicine, Queens College, Dundes, twa days
8go, revealed that congern over asbestosis is still increasing, snd
that Chrysotile is desfinicely implicated along with the other types of
asbestos.,

It therefors seema that on the basls of present evidence, we ars not
entitled under any cirssumgtances to stite ihat our material is not

a heslth hazard. What i3 more, 4 1t i3 believed that a potential
customer would use our material 'dangerously', amd that he 13 unaware
of ke toxicisy guestisn, then 1t t sursely be our duty to ceuticn
nim and point out means wneraeby he can rold the ashegtas air fleoat
_Goneantraticn o a pinimem,

6.1.2. Tmere has baen a genersl recosnltion that Uafan Carbide has shown a
praigeworthy responsibilicy in offering s pellastised product.
Undaubtedly, this has concribuzed comsiderably ts the cantinuamce
0f negctlezions wisy a number of paspermaking filrms, where dust
extraction equirzent to deel with an open product 13 inadequate.

0n tha other harmd, ke Aeain Grade {apen) and Hizh Puriiy apen
wmatertals do nos posgess thls beneflt, and the goral question ls
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brought to the fore because sales of both are foreseen in the near
future. Carbide's responsibilities are somewhat lessened, howsver,
33 the customers will mostly be firms already experienced in the

use of aspestos, and those who ars always under the watchful eye of
ths Factory Inspecstor.

6.2 Expected Rise in Asbestos Diseases

In Figure &, 2 diagram has been presented relating the history of the
devalopment of the asbestos industry and associated health hazards. It

is seen that the world production has increased tremendously since the
war. With the knowledge that mesothelial tumours can take up to 40 years
ta develop, 1t 13 expected that there will be a dramatic rise in the next
two decades in the number of cases discovered. If this hypothesis {s
proved correct, then it is certain that asbestos will receive increasingly
more adverse publicity. As a result, sales resistance to our product may
be expected to strengthen. It i3 therefore imperative that we keep abreast
of current research work and publications, in arder that we may combat hoth
informed z2nd exaggerated criticisms.

6.3 Thresheld Limit Value

It 1s understood that the maximum dust level of 5 milllon particles per cublc
foot {still adhered to by the U.K. Factory Inspectorats) was proposed by an
engineer in 1938 as an interim guide, - This figure was an arbitrary choles,
and had no experimental foundation.

Dr. Taylor in his report of the International Conference <n the Blological
Effects of Asbestos, 1968, says:

"the M.A.C. {Maximum Allowable Concentration) of 5 million particles
per cubic foot is not now aceeptable. Industry should aim at 1
million particles, and accept this fig,.lre with reservations until
ax knowledge in this fleld is extended."

=. Taylor reitersted this again two days ago, but he did admit that practically

2 milllon particles per cuble foot might have to suffice for quite a while wo
ooce,

It thus appears that the sentence in Dr. Dernenl's Asbestos Toxicclogy Report:

"T: i3 now generally accaeptad that a man can work a 40«hour week for
a lifecize withous developing asbesrcsis, if the asbestos dust
pa"'.‘.:le couns Ls kept at or below 5 million particles per cuble
foot of air'

is now no lonzer neld to te true by a number of fnformed peop}.e. An indicatiaon

of <he present opinion on this matter held by Union Carbide's Toxicology
department would be most welcome.

{4}
=

Similarisiss Retween DLSferent Chrvsotiles

At the moment, thers are signs that Chrysotile msy be less responsible than
Crocidolite far the develepmens of mesothelial tumours. Should it be proven,

elther on statis=ical grounds or histochemically, .ﬁat this indication is
1 i Pawmas Alnasley



M MELEAARS | a4 ST

e

. oo,

- 17

PERSPECTIVES

WORLEY
FHODUCTION
WA= vw ~wanw= =START OF ASBESTOS INDUSTRY
L
weo [ ASSOCIATED DISEASES
wee . ____ .. - - -~ ASBESTOSIS
~ ’ ‘
X oA
REJLJ S i i
L Textile I H '
. rkers 4 t
» ! \ Insulation
, i ' Workers
10 ! v
L ! a.
X P
o \ Asbestosig
930l | ‘ And
| i Lung Cancer
I T~
1349 Fy
E i '
c /o Mesotheiiat
| 1 , ITCAIr'S
[ Without Asbestasis
250 i s -
t .
- - Py !
- TEEm e W A e - — —-‘-o'-n---.-—-b———-n--- L e
1o
1980 o /' ‘\
137¢ y

Flgure &:
industry and assoctated health hazards.

Diagram relating the history of the development of the asbestas



- 15 -

078858
to that veriety of Chrysctile which has been vindicated. The cass could
arise, for example, that only one of the two Standard Chrysetilea samples

{Canadian and S.African) is given a total clearance.

6.5 Fibre Aerodvnamics

One of the obvious differences between Chrysotile from the Coalinga deposit
and that from other sources is {ts inherently small fibre dimensions. Thik,
together with the uniqus wet refining methad employed, has meant that there
iz a great abundance of very small libsrated fibres avallahle fap inhalation

into the lung. ) .

The diameter of a single Coalinga fibre is less than 200 A%. It has alpeady
been shown in 4.5.1. that fibres stand a good chance of deeply penetrating
the lung 1f their diameters are about 3.5 microns or less. With a diameter
at least 100 times smaller, there is no doubt that the Coalinga fihre ig
capable of reaching the inmermost portions of the lung. This argument will
apply to the Ilbre bundles contained in a bag of open material as well.

Tt may be seen f[rom electron photomicrographs of Coalinga ashestos that:ihe
aspect ratio is usually much greater than 5, and that the fibrils are nignly
symmetrical, and are unassoclated with gangue materials. Thus thers is the
likelihood that they will behave in a manner similar to fibreglass in Figure 3.
As 8 result, zhey will have a greater tendency to align themselves with the
direction of air flow. Assuming lamipar flow in the bodily air passages, which
in fact is probably not the case, the fibres will avoid contact with the nasal
hatrs, and so will be capable of passing into the depths of the lurnsz.

7.0 RECOMMENDATTIONS

7.1 Dust Caunts

7.1.1. Bagz: Dr. Dernmehl in the Toxdicology Report states:

“In paper =manufacturing, it would be desirable to know the
duat concentratlons where the asbestas is dumped from bags

in3o the pulp slurry,™’

Dr. Taylor s:ates recently that he balievas ihers 1s more dust produce
in opening a paper or plastic bag of asbestes than there is with a
convertisnal *essian sack. Ze was guestioned on his reason for $his,
baz no sazislactory answer was Jorthecoming.

Tze author nas himsel! wiznessed 4 dust cloud in the vicinity of
tags of both pelletised and open materials when making up customer

sample bags alier dark. A large rumber of suspended particles ware

vizible in a torch beam,
fresnly

.

I+ is recommerded that a dust count be made in the regilon of a
opened bag of pelletised and open producis. The readings obtained

will be irdeperdent of the site of opening.

T.1.2. Cuztars and Criping Doctor: It Is appreciated that dust cenditions
= A mmzh iide as ta the amount af atmese

T re Semum o miT 1 omA ma 1]
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doctor would pevertheless be very ussful. The asbestos concentration
would then be a small proportion of this. Dr. Taylor has sugzested
the use of the Royeo instrument for a period of, say, § hours.

7.2 Analvtieal Assistance

It i3 recammended that Union Carbide offer to assist the Pneumeconiosis,
Research Council in itrace elemant analysis of the Standard samples, for
thrae reasons:

7-211-

702-2-

7.2.3.

ICS:1k

This unit 1s held in high esteem in the U.X. Carbide's aid wowld
énable us to maintain close contact with the unit, and so enable us
to keep up to date with current research wark end ldeas. Drs, Gilson
Wagner and Ticbrell are leaders in the fleld in Creat Britaln. Tt wa
noticeable too that "at the New York Academy of Sciences Symposium en
the Blological Effects of Asbestos held last Autumn, about half the
contributions were from the U.K."

Dr. Timbrell has shown great interest in our material, mainly becauvss
of the symmetry and wiiformity of the fibre structure. KHe tas statec
his intention of doing seme animal inhalation experiments with 1t,
We therefore s<and a good chance of having the Coalinga material, at
least in part, evaluated alongside the Standard samples,

The fact that we would be =aasisting research would make a good selli:
potnt. It i3 felt that 1f ecustomers see that the cempany has recag-
nised a problam, has tried to define it, and 15 subsequently offerin,
assistance towardz a solution, then they canaot refuse to buy solely
on toxicological grounds.

frc$

Z. €. Savers



