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SUMMARY ... -

e A This report has been written to show the concern on toxicological .

munds.of those people involved with asbestos in the U.X.

(--' _ Descriptions are given of the attitudes of the various industries

' approached. Action taken by Union Carbide U.K. personnel is

recorded. Up to date information is presented, and 1ts implications
are discussed. . '
Attention is bfou;ht to a formal reguest made by the Pneurmoconiosis
Research Unit, Penarth, S.Wales, for essistance with their research
prograrme. The recommendation is made that Union Carbide should
offer its facilities for trace element analysis of the five Standard
Samples, assembled under the auspices of the u.I.C.C. : <

R .

\4' :
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ASEESTOS AS A HEALTY HAZARD IH THE UNITED ZINGDOM

1.0 INTRODUCTTON

Union.Carbide U.K.:Limited has been promoting the sale of Coalings asbestos for
* Just over two years. ring this time, the public has bezome increasinsly
aware of the considerable health risks associated with the use of this material. L/’/
This has come about with 2 aixture of both good and misleading press articles,
and in January, interest was accelerated by a Frovocative television prograzme
in which Elue asbestos was spsctacularly condemned. : :

e So far, over 20 potential customers have raised the issus, and have requested

an assurance that Carbide's material will not be a source of danger to their
employees. Some have even refused to ccnsider 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 Unicn .- ... "
objections are the prime .reascns for the reluctance. .

Carbide's replies have been based upon the two communications sent from Newr York

Office on March 22nd, 1955, and October Tth, 1966, as well as Dr. Devnenl's

TAsbestos Toxicology Report”. These have gone part-way 1in alleviating some of

the anSely. wever, there is a growing feeling that the quated ™Thi-=shold

Limit Value" is no longer tenable. This, coupled with the overall lack of L’,,/"
positive knowledge, still makes the whole situation manifestly unsatisfactory.
With this in miad, 1t was thought opportune to review the action taken {0 date
by Union Carbide U.K., and present a survey of the information glezned from
several sources. :

.
?
-

.~. 2.0 HISTORICAL SUMMARY
- 2.1 General ° o
It is possible that public interes: was initiated in Great Britain by an
article in the Sunday Times (3lst October, 19£5) which summarised the work
of Newhouse and Thompson 2t the London Hospital. These two workers had -
conducted an epicemioclogical survey on 83 patients admitted to the hospital L///
over approximately 50 years. Each patient (41 male and 42 female) had
positively diagnosed diffuse pleural or peritonezl mesothelioma. Evidence .
of exposure to asbesios was obtained in 40 of the 76 cases whose backgrocund
- .histeries could be accurately traced. :

It was also in this ariticle tha+t the descripiion was given of a docker's L///
wife who disd of mesotheliozz, and whose only ccntact with astesics had
Tesuwited from washing her husband's overalls. This example has become a
cliché, and is aow cited by all opronents of asbestos usa2ze..

FPactories in the U.XK. are 2t preoent governed by outmaded Asbeziss Resulzticns
promulzztes {n 1931. Rezlisaticn that they are not entirely effective was
broughp about by figures published by the Minisiry of Pensiors and National
Insurance. These show that thcre has been an overall deerzase in thz number
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of new cases of most typss of preumoconiosis, but for asbestosis the trend
is still upward. Shovn below are the number of riagnosed asbecstiosis cases
over the years 1950-%4.

. . 1950 1961 1952 1953 1964
: ' #-Number of Casés 29 . 43 . .52 67 . 83

The Ministry of Labour is now actively.en;aged in formulating a new code of
regulations, which this time will be more stringent and will include pipe
laggers and dockers, both of whom were excluded in 1931. :

To date, about 500 cases of cancer of the lung and mesotheliomz are kno'm
to have occurred among people exposed to asbestos dust in the U.X. This
m2y seem surprisingly small when it is realised that 25,000 cases of
( T e—— carcinoma of the lung - largely due to smoking - are diagnosed in this .
- country every year. It is pointed out, however, that it is only recently-
T that close attention has been paid to the problem. It is therefore ’
dnevitable that an unknown number of cases has escaped detection.

2.2 Paper :

Only 3 or 4 mills in the U.K. are bona fide asbestos users. Probably with
these mills specifically in mind, the Paper and Board Makers Federation
sent a circular to its members last year. This stated that the Minister
of Social Security had made regulations (invoked in -1956) which allowad for
3 ‘compensation to be granted to persons suffering from a number of prescritec
. diseases. One of these was "diffuse mesothelioma".

This publication caused a number of questions and doubts by several mills -
engaged in the evaluation of High Purity asbestos. ' The following examples
exhibit the approach to the problem taken by some of the British mills.

. .. 2.2.1. Southalls. - makers of cellulose wadding for sanitary applications.
( This was the first mill to challenge our material from a toxivological
' tandpoint. They ran a 2-day trial at the end of 1955, and showed
some technical advantages. They refused, however, to proceed further
as they calculated that there would be at least 2 lbs. of airborne
asbestos produced each day at the creping doctor.

2.2.2. Charles Turner.- - vrival of Southalls. Also worried by dust hazard

at creping doctor and cutters.

. - 2.2.3. Tullis Russell. - the laboratory persornel were advised to wear
masks when evaluating Zigh Purity asbestos. Nevertheless, failure
to run 2 trial sc far i{s probably attributable to indecisive
experimental work rather than trepidation as to toxic hazards.

2.2.h. Dartford Pacer. - ran a trial a few days afier the dazning tele-
vision broaccast. The mill safety officer was present, and asked
several (mainly unanswarable) guesiilons, as did a nuzha» of the

. operativss. Presont mill pelicy is to run the zcxs trizl vhen 4he

subject hzs besa "Torgotisa'
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2.2.5. Reed Croup. =~ shoved concern 9 months ago. Their Mediczl Officer
consulted the Chemical Heal+th Officer and sent a letter to Imperial
mill, who were intending to use asbesios. He stated that in his
opinion, the amount of asbestos used (less than 2% In the sheet)

' ‘'was too small*to be a hazard to health.

3 -

'2.3 Other Applications T .
Market development in fields such as caulks, sealants, mastics, adhesives
and polyesters is still in its infancy, and is currently very active. For
thése applications it hes been necessary to offer the open grade products,
because few manufacturers have sufficiently high shear devices to liberate
the compacted pellets. R . :

- CE | ° .

All manufacturers are aware of the probable toxic hazards, especially those
already utilising asbesios in some of their products. Reaction varies, but
it would seem that more objections and refusals to go further have been .-
obtained from the larger firms. This is most likely due to a greater
frequency of visits by the Health authorities, and also to more organised
union activity. )

I.C.I. are tightening up their procedures concerning asbestos. Their

" laboratory personnel have been instructed to wear masks when cealing with
the material.

The technical section of Dunlop Chemicals is very worried by the management

proposal that all asbestos should be erzdicated from their works.

British Paints rerort that the factory inspectors have recormended, and will
eventually insist on, costly extraction equipnent for those departments <
dealing with asbestos. The technical personnel have stated that there is

no substitute for the fibrous material, and they envisage that a compromise
will have to be made. : :

-

2.4 Dockers

Until the last few months, asbestos was imported into the U.X. in hessian
bags. Probably as a result of the television programme, the London dockers
are now refusing to handle asbes*os until the consiznnents are properly
packed in {ndestructible containers. This attitude has now spread to other
ports. For example, less than three weoks 250, a dispute arosa at Liverpsol
docks over a cargo of asbestos. GO0 men were involved, and even after the
employers had offered to supply masks and overalls, together with additicnal
* ' pay.rates, the dockers refused to work the cargo until it was 'properly’
packed. It is believed that only three ports are now open to the passage of.
- the material. They are Bristol, Hull and Manchester.

3.0 ACTICH TAXEN SV UNIOSH CARSIDS )

3.1 Visiss . -

Three informed scurces have been approached since Septexber, 1855. They ars:

‘e wm -t S = ao e . - s .
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3.1.1. Chemical Inspactor of Health, Baynards House, 1-13 Chepstow Place,
Westbourne Grove, London. Contact: Mr. R. Walpnle. :

This is the headquarters and reference centrs for the regional
" factory inspestors. The outcoze of the meeting was a confirmation
®- -that the 5,000,000 particles per cubic fooi threshold limis is
currently adhered to in Great Britain. It is expressed over here
8s 176 particles per c.c.- .

'3.1.2. Asbestosis Research Council, P.0. Box No. 40, Rochdale, Lancashire.
Contact: Dr. S. Holmes. .

This is a body set up by the three bigsest asbestos companies in
Great Britain. It is primarily concerned with ninimizing the
. asbestos dust atmospheres in their factories. Their ambitions
( - Seen to have been almost fulfilled. Turners of Rochdale claim to
~ . bhave had only 3 deaths attributed to esbestos since 1881. Taey
. believe that these were the resuli of the  last.war wher thelir
operators. were working long hours under blackout conditions, and
when a quantity of Crocidolite was used. This material had not
- been used before the war, nor has it been used since.
Dr. Holmes mentioned an item of great interest. Apparently, sczs
types of masks used to protect workers from asbesios and other
dusts, do themselves contain Crocidolite as the filter medivm.
Turners have experimented with them, and have fouw:d that it is
" possibdle %o inhale an extremely high conceniraticn of asbesiss in
2 short space of time. - ) =

3.1.3. Pneumoconiosis Research Unit, Llandough Hosgpital, Penarth, Glamorgan.
. Contacts:. Dr. V. Timbrell, Dr. A. Walters: : )

This unit is 2 brancﬁ of the Medical Research Council. It was
originated 'initially to study the effects of coal dust in the lung.
It is also associated with the U.I.C.C. (Union Internationale Contre
Cancer). : :

[ 4

™

-

The group consists of about-12 competent men, among whom Drs. Gilson,
Wagner and Timbrell are world authorities. They are currently
atiempting to seel a solution to the problem of +he aetiology of
mesothelioma, .and also to discover whether only one tyce of asbes4os
i1s responsible for tie development of these tumours.

5.2 Dockers
Three courses of aétion have so far been taken:

3-2.1. Meeting with the Shizovmers and Dock Labour Commmittee, Union Carhide
_being represented by Messrs. Cheston, Savers and Sly. The purroSe
was to acquaint the dockers with our gelletised predust, and to
learn what form of sacking was mOSt acgeptabie to them. The outczze
of this meeting has already “aen desceribed in a report by
Mr. P. R. Cheston on 16th Februzry, 1957. :
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J.2.2. Messrs. Cheston e&nd Sly vierc present 2t the unloading of 50 tons
of Union Carbide Righ Purity pelle»s from the s.s. Eolinas. A
- descrip.icn of the consigrnment's ccndition and the subsequent
.. difficulty encountered in persuading the docliers to work it have
already been reported by Mr. Sly. .- .

3.2?3.-besis=s'bf a2 nev and sironger pa2llet have been sent to MNew York _
and King City. Negotiations have als> been cornducted with several -
shipping lines vho specizlise in container transport. One
particular company has offered favourzble rates which should
enable material to be delivered to London docks 2t a viable ccst
and in a manner which will be completely acceptable to the dockers.

3.3 Literature Surveys - = - ° )

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

4.0 INFORMATION ACCRUED .

- -

k.1 Diseases Associated with Asbestos

Three disesases are believed to be caused by the inhalation of asbes<os
;nto the lungs. They zre:

4.1.1. Asbestosis. .
4.1.2. Bronchial carcinoma. : . /
4:1.3. Mesothelioma of the pleura and peritoncum

Evidence is now growing to indicate that there is also an increased
incidence of cancers of the gastro-intestinal tract. It has been
.- suggested that asbestos fibres may migrate from the lung, but there
- is also the possibility that they may be swallowed direct (ingestion
of bronchial secretions). Support for the migration theorv has been
strengthened by the discoverv of asHestos fibres in the liver and spleen.

4.2 Asbestosis

4.2.1. Nature of Disezse: This'disezse, which appears to result from
long exposure to asbestos dust, is similar to the well défined
complaint, silicosis. The dust particles stimulate the proli- - .
feration of fibroblasts, which produce:a slow, insidious, low ’
grade, progressive fibrosis, which commences in the region of
the bronchioles. This causes a thickening of the bronchiole
.wall and the pleura, but in its early stages, the lesion is not
obstructive. As fibrosis develops, hovwever, the whole lung becores
scarrad, so that the. oxygen/carbon dioxide interchange betwesn the
air and the bloed is impeded. This causes an extra burden on the

heart, which may prematurcly fail under the strain. .

The final stage of asbestnsis is the forzation of the 'asteostas
. body', which is believed to be a Ferritin envelope (Ferritina is
an iron-proicin cemplex wliich contains about 205 iron) sursounding
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the asbestos fibre. This is laid dowm in concent ric rings.
The Ferritin material is a normal bedy constitucat, and the
.iron component is believed “ot +0 be derived {rom the ireon
present in asbestos.

§.2.2. ﬁortali*z_ Rates: Examination of the figures covering the two .

periods 1931-48 and 1957-54 reveals that there has been no

striking change in the years of exposure or duration of illness

in the deaths from asbestasis. There has, however, been a2 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 to a

virtual elimination of tuberculosis in the U.K. in recent years.)

In 1954, the average age at death was 57 years, but even so,

subjects who had been uncder heavy exposurs to astestos were dying

in their 30's and 40's. .

.%.2.3. Experimental Work: Quantitive inhalation experiments én animals
. are nov being carried out by Wagner et al. - They have already shovm
: that Chrysotile produces less fibrosis than Amosiie or Crocidolite
for the same dose by inhalation. This appears to be due to a more
rapid 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 gla2ss tc rats
" by inhaletion. Each point on the graph is the mean of 8 rats,
(equal pumbers of male and female). .
The'importance of particle length in the development of fibrosis
i1s still not solved. Wagner has shown that in several animal _
species, fibrosis of the lungs is produced by fine particles or
. very short fibres. It is believed that long fibres may still be
more fibrogenic for a given mass than short ones¢

4.3 Bronchial Carciroma

: 8.3.1. Nature of Disease: This is the same type of cancer as thsat

produced by cigarettes, and it is now accepted that asbesios alsc
predisposes to this condition.

B.3.2. Mortality Rates: The proportion of asbestosis death certificates.
which also record a théracic tumour (lung cancer), has risea in
both sexes disproportionately to the number of uncomplicated cases ..
of asbestosis. Currently, over 50% of males dying with astestosis I
. .. also have a neoplasm.  Even when viewed against the stcadily
rising incidence of luns cancer in the population as a whole,
there seems little doubt that the increase is a real one.
Evidence of this is shown below in Tabla 1:

e e——— o —-— ..
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d‘
. * MALES FEMALES
Period : Asbestosis - % with Asbestosis @ with
:iiezfzz;: with lung cancer of ii?ed”zzé: with lung cancer of
- ecancer lung € ecancer lung
1624-20 13 - NIL ! 7 - NIL
.— -
1931-40 65 13 19.7 82 5 6.1
1941-50 92 21 22.8 13 5 11.1
1951-60 144 35 31.3 30 11 27.5
1951-6€4 113 . 62 54.7 26 7 26.9
1924-6% 428 1481 32.9 200 28 14.0
- Table 1

4.8 Mesothelioma

LR

3.4.2.

chp;;gp:p_pg.g__§3§gj Mesothelloza is the most disturbing of the
three diseases attributable to asbestos for two ressons. Firstly,
in contrast to bronchial carvinoma, it can occur in people withn .
minimal fibrosis, i.e. only after & briefl exposure, which may be as
little as three months. Some authorities even.believe that a single

brief exposure might be sufficient.

Secondly, there is a very long time lag between the original exposure
and the clinical appearance of the cancer. Thirty years is estizated
40 be-an average time. .

Cause of Disease: The most up to date 1n¢ormation on the likely agent
responsible for this type of pleural neoplasm was presented in a press
hand-cut issued by Dr. Wagner in February of this vear. He wrote:

" "On current evidsnce from South Africa, Aus:iralia and Brit tain,
it would zppear that Crocidolite is mainly implicated in the
development of mesotheliomazs. However, cases have occurved
in the U.S. (16 in number between 1953 and 1955) Canada (6 in
number, -1952-1954) and 2 few in Britzin, in which people con-
cerned appear to have only been exposed to Chrysotile."
At present in South Africa a continuous search is being made to detect
any cases of mesothelial tumour coming from the Amosite and Chrysotile
mining areas; £5 far, none has teen discovered. This search hzs also
been carried out in Czechoslovakia where only Russian Carysotile is in
use; again, no diagnosis of mesothelial tumours {s reporiad.
rch

Dr. Gilson, Resecarch Director of the M.R.C. Pneunoconiosis Resza

Unit, and his ecolleague, Dr. Wagner, have both stiated in a number of
papers that their major tack at prescnt is to "establish whethor

only one type of asbustos is responsible for the devel:pr*n. of thcse
tumours, and if other varieties can bc excrneratod”
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R 5.4.3. .xnﬂrirental fork: Wagner at the Pneumsconiosis Rescarch Unit hes
: Shown 11994) that under animal experimental conditions, ashestos
appeers to be a powerful czreincgen. Twenty mg. of asbezstos
injected into the pleura of spzcific pzthogen-free strains of rats
. has produced mesothelial tumours in 2 high proportiorn of animals.
. This is so for Chrysotile, Amosiie and Crocidsliie, bota natural
and after extraciion of its natural oil by 2 single solvent. The

$- ?_investigation, & survival experiment, is not yet complete, thus,

it 13 not yet knowa whether there are significant differences in

far, Amosite has produced the least.

the number of tumours produced by different types of fibres. So

Studies on the organic componen ts of asbestos are being carried out
by Harington of the Chester Beatiy Research Institute. No hydro-
. . ) carbons have been isolated from Chrysoctile, but Crocidolite, which
- was mined in an a2rea of South Africa with a high incidence of meso-
(~~ ‘ thelioma, contalned 3,4 benzopyrene in relatively high armounts.

Harington (1955) has also shown that during a storag

e period of 6

months, asbestos absorbs 70-857 of the Jute oIl present in Jute’
sacks. It 1s not yet clear whether these oils are of any biological

or medical importance.

The suggestion has been made that asbéstos carcinogenicity may be

related to .the metals or metal complexes contained in asbestos fibres;

Chrysotile contains nickel (0.5%) end chromium (0.1%), while Amosite
has manganese (0. 7%). Serum can elute smell amounts of nickel,
chromium, magnesium and manganese from Chrysotile, iron and manganese
from Crocidolite and Amcsite. Wagner's animal experiments tend to
meke the significance of iron unlikely, as the proportion of this
element in Chrysotile is only abou~ one tenth of that of Cracido;ite

or Amosite.

- as -

4.5 Aeroéynamic Behaviour of Asbestos Fibres

(~' 4.5.1. 1nfluence of Fibre Dimensions: Dr. V. Timbrell cf the Pneumocoriosis

Research Unit has been engased for the past few years in exanining
the size parameters of fibres which influencaz their
. His investigations have explained the observation which puzzied
earlier workers in this field, namely, tha presence of fidres of 100
microns or longer in the lungs of men or exjerimentally exposed

animals.

-

respirability

The explanation is that the particle-frcz falling speed is the most

- ) important parazeter influe“cing its entry into the lung. This falling

speed is predcaminantly determined by fibre diameter, and shouws very
grect ratio
(length:diameter) is high. If, therefore, 2 fibre has a sufficiently
small diameter, the falling spsad can bz low enoush for the Sibre ta
escape derosition by settlement and inertizl precipitation mechanism

in the uprers part of the recpir24dry 4ract., Hence, deeod Hbﬂﬂ'*ﬂ“oq
to the pulmonary air spaces is noscible. This has bBeen showm ¢

little scnsitivity to length, espezially whan the a

. ocecrr If the fibre diameter is less than about 3.5
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_of asbestos be made available.

e & e A e

the nasal hairs. Honever, exzanmination of asbnstos pawt.c’e
lengths in the lung has shown Lhen to be of the saze order of
magnitude as the distances betwsen the macal hairs. The possibility
thus arises thzat the fibres in eirvways, in which the airflor is .
‘laminar, may align themselves with the streamlines. Eence 1f the
fibres are fine enough, tney can be expected to show a capacity for

8- wending thelir way through fine airways. . e

There is no direct evidence avallable on whether fibres do tend to
align themselves with the air streamlines. Dr. Timbrell has assumed

. that the conditions in an aerosol spectrometer prevail in the lung

" .. airway. Consequently, he has measured the orientations of fibres in
the particle deposits in this instrument. Figure 2 shows aistogra=zs
in which percentag2 of fibres is plotted against angle to airstreazm
in the aeroscl sgectrometer for glass, Amosite and Crocidolite fibres
with aspect ratios <5. A similar histogram for fibres with an espec.
ratio >5 is plotted in Fisure 3. e . e -

" It is seen from Figure 2,when the aspect ratios are<s, there is no
preferred orientation for any of the four fibres. Howaver, for fibres
with aspect ratio> 5 (see Figure 3) therz is a definite tendency for
the fibres of all four materials to alizn themsel"cs with the direction

. of airflow. - .

Purthermore, t appears from Figure 3 that there is a more marked
tendency for alignment of the glass fibres than for the fibres of the
three types of asbestos. It is suggested that this is due to the highly
symmetrical character of these synthetic fibres, whereas the asbestos
fibres, although highly selected groups, exhibit slight asymnetry.

-

Staédard Szmples .

At the International Conference on the Biological Effecté of Asbestos in
November 1954, one of the conclusions was as follows:

"There are large differences both in morbidity and mortality of
asbestos in the surveys in different paris of the world. These
discrepancies may be explained by the different chemical nature of
the minerals, but there iIs at the same time an urgesnt need %o
standardise radiologieal findings and histology."

The U.I.C.C. working party on asbestos and cancer also realised this problend,
and sugzested that in.e*na ional samples of the four mz2in commercial types

Dr. Timbrell supervised the production of such samples in Johannsshurg at
the end of July, 16C8. The five samples produced were: Amosite (S.Africz),
Crocidolite (S.Africa), Carysotile (Rhodesia), Chrysotile (Canada) aad
Anthophyllite (Finland). The Canadian fibre consists of components from
eight mines, and the most difficult problem exnorierced was mi:=ng them so
that any porticn of the standa:d sample as small as a match nead would be
Tepresentative. -

-

I
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brought to the fore beczuse sales of both are foresesn in the near
future. Cerbide's responsidilitiss ars somewhat lessenced, however,
as the custcmers will mostly be firms already esperienced in the
use of asbestos, and those who ere always under tas watchful eye cf
the Factory Inspoctor.

6.2 Expecjed Rise in Asbestos Diseases

In Figure 4, a diagram has been presented relating the history of the
development 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 %0 40 yezrs
to. develop, it is expected that there will be a dramatic rise in the next
two decades in the nurber of cases discoversd. If this hypotzesis is
proved correct, then it is certain that asbestos will receive ineressinzly
more adverse publicity. As a result, sazles resistance to our preduct may
be expacted to strengthen. It is therefore imperative that we keep abreas:
of current resezrch work and publications, in order that we zay combat both.
informed and exaggerated criticisas. : : }

{:: 6.3 Threshold Limit Value

It is understood that the maximum dust level of 5 mfllion particles par cublce
foot (still achered to by the U.X. Factory Inspectorate) was .proposed by an
engineer in 1938 as an interim gulde. This figure was an arbitrary choice,
and had no experimental foundation. .

Dr. Taylor in hils report of the International Conference on the Blolegical
Effects of Asbestos, 1954, says: -

"The M.A.C. (Maxdimum Allowable Concentration) of 5 million particles .
*per cublec foot is not now accepiable. Industry should aim at 1 . )
million particles, and accept this figure with reservations urtil

war knowledge in this field is extended."

Dr. Taylo:r reiterated this again two dafs ago, but he did admit that practically
2 million particles per cubic foot might have to suffice for Quite 2 while to
come. :

It thus éppears that the sentence in Dr. Dernehl's Asbestos Toxicology Report:

"It is now generally accepred that a man can work a 40-hour week for
a lifetime without developing asbestosis, 1f the asbesics dust
particle count is kept at or below 5 million particles per cubie
foot of airn"

is now no longer held to be true by a number of informed. pecple. An indicaticn
of the present opinion on this matter held by Union Carbide's Toxicolegr
department vould be most welcoma. . )

Similarities Boiwoen Difforent Chrvsotiles

At the moment, there 2re signs 4hzt Chrysotile mzy be less responsible than
Crocidolite for the cevelopuent of mesothelfal tumours. Saould it be proven,
elther on statisiical grounds or histochcmiczlly, that this indication is
indeed correct, then wa must be certain that our matexial confor=s closel:s

.

S— - . tte e cme mmm i m . - ts fme @ -
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to that variety of Charysotile which has been vindicated. The case could
arise, for example, that only one of the two Stazndard Chrysctile szmples
(Canadian ard S.African) is given 2 total clearance. .

6.5 Fibre Aerodvnanics

One of-the obviocus differences between Chrysotfle from the Coalinga deposit

and that from other sources is its inherenily small fibre dimensions. Thik,
together with the unigue wet refining method employed, has meant that there

is a great abundance of very small liberated fibres available for innhalation
inte the lung. ’

The diameter of a single Coalinga fibre is less thza 300 A°. It hes already
been shovn in 4.5.1. that fibres staad a good chance of deeply penetrating
the iung if their diameters are about 3.5 microns or less. With a diameter
.~ ". at least 100 times smaller, there is no doubt thet the Coalinga fibre is
‘. capable of reaching the innermosi portions of the lung. This a2rgument will
apply to the Iibre bundles contained in a bag of open material as well. ‘
It may be scen from electron photomicrograpus of 'Coalinga ashestos that the
aspect retio is usually much greater than 5, and that the fibrils are highly
syrmetrical, and are unassociated with gangue materials. Thus there is the
likelihood that they will behave in 2 manner similar to fibreglass in Figure 3.
- As a result, they will have a grezter tendency to aiign themselves with the
. direction of air flow. Assuming laminar flow in the bodily air pazssages, vhicx
. in fect is probably not the case, the fibres will avoid ccniact with the naszl
halirs, and so will be capzble of passing into the depths of the lung.

7.0 RECOMENDATIONS

-

7.1l Dust Counts

- 7.1.1. Bags: Dr. Dernehl in the Toxicoloéy Report states:

f-- "In paper manufacturing, it would be desirable to know the
: dust concentrations vhere the asbestos is dumped from bags
into the pulp slurry." . -

Dr. Taylor states recently that he believes there is more dust produces

in opening 2 paper or plastic bag of asbesioss than there is with &
conventional hessian sack. He was questioned on his reason for this,

but no satisfactory answer was .forthcoming. -

. . The author has himself witnessed a dust cloud in the vicinity of
bags of both pelleiised and open materials wien making up customer
sample bags after dark. A large number of suspenied particles were
"¥isidble in a torch beax. : .

It is recommended that a dust count bs mzde in the rezion of a freshly
opened bag of pelletised and opsn procucis. The recadings obtained
vill be indzpendent of the site of openins. ..

7.1.2. Cuzters and Criping Dosier: I

-

-
vary frem =iil to mill. A rouch gputde
preric dust present in the region of typica
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doctor would nevertheless te very useful. The asbestios

concentration

would then be 2 small proportion of this. Dr. Taylor has suggested

the use of the Royeo instrument for a period of, say, 8

7}2 Analytiéal Assistance

$= - )
It is recocmended that Union Cartide offer to assist the Pneumoconiosis

hours.

Research Council in trace elcment analysis of the Standaru samples, for

three reasons:

7.2.1. This unit 1s held in high esteem in the U.K. Carbide's aid would
enable us 4o maintain close contact with the unit, and so enzble us

to keep up to date with current research work and idees.

Drs. Gilson,

Wagner and Timbrell ars leaders in the field in Great Britain. It was
noticedble too that "at the New York Academy of Sciences Symposium o

: the Biological Zffects of Asbestos held last Autumn, abo
e contributions were from the U.X."

ut hal¢ the

- s

7.2.2. Dr. Timbrell has shown great interest in aur material, mainly because
of the symmetry and unifcrmity of the fibre structure. EKe has stated
his intention of doing somc animal irnhalation experiments with it.

Ve therefore stand a good chance of having the Coalinga material, at

least in part, evaluated alongside the Standard samples.

T7.2.3. The fact that we would be assisting research would make.

a good selling
point. It is felt that if customers see that the company has recog- 14&’
nised a problem, has tried to define ii, and is subsequent ly offering
assistance tovards a solution, then they camnot refuse to hny solely

. on toxicological grounds.

ICS: 1k . -
12.5.67.
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