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SUMMARY ' N

This report has bcen written to show the concern on toxicological
grounds of those psople involved with asbestos in the U.K.

Descriptions are given of the attitudes of the various 1ﬁdustries
approached. Action taken by Union Carbide U.X. personnel is
recorded. Up to date information is presented, ard its implications
are discussed. .

Attention is brou 1t to a for*al reguest made by the Pneumoconiosis
' Research Unit, Penarth, S.Yeles, for 2ssistance, with their research
programme. The'recotmendation is made that Union Carbide st houlgd
offer its facilities for trace element analysis of the five Standard
Samples, assembled under the euspices of the U, I.C.C.
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ASBESTOS AS A MEALTH HAZARD IN THE CRITED KINSCOM

1.0 INTROLUCTION ’ ) . .o .

Union.Carbide U.K. Limited has been prormoting the sale of Coalinge asbestos for

Just over two years. During this time, the Public has bezcome increesingly

aware of the considerable health risks associated with the use of this materiel, L/,
Tnis has come about with 2 mixture of both good and nisleading press articles, :
and in Jarvary, intersst vas acceleratad by a provocat{ve television programse

in which Blue a2sbestos was spesctacularly condemned. - .

. So far, over 20 potential customers have razised the issue, and have requesied
(. 2n assurance that Carb’de's material will nat be a source of darzer to their
smplcyees. Some have even refused to ccnstcer a laboratory evaluation unt?l

the ratier beconwes satisfactorily resolved. I+ is felt that an intensification C—
of activity by the Factory Health Insgpectors as #“ell as potential Union BT
objections are the prime reascns for the reluctance. .

Carbide's repliec have been based upon the two coiwwunications sent from New Vark
Office on March 22nd, 1655, and October Tth, 1956, as well as Dr. Dernchl's

"Asbestos Toxicology Report". These have gone part-way in alleviating some of

the anxiety. However, there is 2 groving feeling that the Qunted "Tizsksld

Limit Value" is no longer tenzble. This, coupled with +he overall lack of "
positive knowledge, still rmakes the whole situation manifestly unsatisfactsry.

Yiith this in mind, it was thought opporiune to review the action taken to daze

by Union Carbice U.X., and pPresent a survey of the information glezned Trem

several sources. . . . By

-. 2.0 HISTORICAL SUMDRY
. i

2.1 General -

It is possible that public interest wzs initiated in Great Britain by an
article in the Sunday Times (351st Gctober, 1055) which summartsed the wovk
of Newhouse and Thompson at the London'Hospital. These two workers..nad
conducted an epidemiological survey on 83 patfents admitted to the hosprsal L//,
over approximately 50 years. Each patient (U4l male anc 42 female) had
Fositively diagnosed diffuse pleural or peritoneal nmosothelioma, Evidence
of exzosure to astesios vas obtaired in %0 of the 76 cases whose background -

. .histories coul@ be accurately traced. <o

It was also in this article that the descripiion was given of a doeker's
wife who diea of mesothcliomz2, and wihose only cciatact with ashesscs had L///
resulted fron vashing ner hushand's overalls, This example has bocoms a
cliché, ard is now citad by all opronents of 2sbestos ussre
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of newr cases of moét'typzs of pneurmoconiosis, but for astesiosis the tresd
is still upward. Shown below are the number of diagnosed asbestosis cases

over the years 1S59-64.

N : - _ 19% 1051 1052 1053 106h
- ' Number of Casés 29 43 - .52 67 . 8 T

-
Y

The Minfstry of Latour is now actively'engaged in formulating a new code of
regulations, vwhich this time will be more stringent and will include pipe
- . laggers and dockers, both of whom vere excluded in 13}1. . .

To date, about 500 cases of cancer of the lung and mesothelioms are kno:m
to have occurred among people exposed to astestos dust in the U.X. This
may seem surprisingly small when it i{s realised that 25,000 cases of
( carcinoma of the lung - largely due to smoking - are diagnosed in this
-~ couniry every year. It is pointed out, hoviever, that it is only recently
’ . that close attention has been paid to th2 problem. It {s therefore

dnevitable that an unknown number of cases has escaped detection.

2.2 Pzzor -

Only 3 or 4 mills {n the U.XK. are bona fide asbestos users. Probably with
these mills specifically in mind, the Paper 2nd Board Makers Federation
sent a circular to its members last year. This stated that the dinister
of Social Security had made regulations (invoied in 1956) which allowad <or
‘compensation to be granted to persons suffering from a number of prescrited
diseases. One of these was "giffuse mesothelioma”.

This publication caused a nunmder of questions and doubts by several mills -
engaged in the evaluation of tilgh Purity asbestos. ' The following examples
extibit the approach to the preblem taken by some of the British mills.

. .. 2.2.1. Southalls. - makers of cellulose;waddins for sanitary applications.
Tnis was the first mill to challehge our materfal from a toxicological
stanépoint. They ran a 2-day trial 2t the end of 1855, and showed
some technical advantages. They refused, however, to proceed further
as they calculated that there would be at least 2 1bs. of airborne

asbestos produced ezch day at the creping dactor. -

2.2.2. Charles Turner... - rival of Southalls. Also worried by dust hazasg

at creping doctor and cutters. . N

. - 2.2.5. Tallis Pussell. - the laboratory personnel were advised %o Wear
masks when evaluating High Purity asbestos. Nevertheless, faflurs
to run 2 trtal so far is Probadly attributable to indeststva

experimsntal wersk rather than trepicdation as to toxic hazards.

2.2.4, Dartford Pager. - ran a trial a few days after the dasning tele-
vision brozdcast. The mill safety officer was present, and askad
several (mzinly unans:: rable) cuestions, as did a nuxber of ths
orerativass. Prac 1 pcliey is to run the noxt Srial uhen Lan

- !
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2.2.5. Reed Croup. *' - showed corcern 9 months 2go. Their Medicel Officer
consulted tne Chomical Hezlth Officer and scnt a letter to Imperial
mill, who vere intending to use astestos. He stated that in his
opinion, the amount of astestos uscd (less than 2% in the sheet)

‘was too small°to be a hazard to health.

2.3 Other Applications . o

Market development in fields such as caulks, sealants, mastics, adhesives

and polyesters is still in 1its infancy, and is currently very active. For
thése applications 1t has been recessary to offer the open grade products,
because few manufacturers have sufficiently higih shear devices to liberate
the compacted pellets. . .

n All manufacturers are avare of the probable toxic hazards, especially those

. already utilising asbestos in some of their products. Reaction varies, but
it would seen that more objections and refusals to g0 further have been
obtained from the larger firms. . This is most likely due to a greater
freguency of visits by the Health-authorities, and also to more organissd
union activity. :

-~

;.g,;; a}e tigntening up their procedures coneerning a2sbestos. Their
laboratory personnel have been insiructed to weer masks vhen dealing with
the material. .

The technical section of Dunlop Chemicals is very worried by the managemont
progosal that all asbestos should be eradicated from their works.

British Paints report that the factory inspectors have recornended, and will
eventually insist on, costly extraction equipmtient for those degartments '
dealing with asbestos. The technical personnel have stated that thers is

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

2.4 Dockers -

Until the last few months, asbesics wac imported into the U.K. in hesstan
bags. Protably as a result of the television programnie, the London dockers
are now refusing to handle asbestos until the consignrents are properly
packed in indestructible containers. This attitude has now spread to other
ports. For example, lass than three wecks 250, a dispute arase at Liverpool
docks over a cargo of astestos. SO0C me2n were involved, 2nd even after the
employers had offeresd io supply masks and overalls, together with additicnal
pay.rates, the dockers refused %o work the cargo until it was 'proparly’
packed. It is balicved that orly twece ports are now oren to the passage of.
the matertal. Trey are Bristol, Hull and rianchester.,

3.0 ACTICH TEEEN DY UHIOH CARRIDR -

3.1 Visits

Three informed scusses =ave bren aprroached since Septecter, 1




X

311.1._Chémica1 inépector of Health, Baynards House, 1-1Y Chepsiow Place,
Westbourne Grove, London. Contact: Mr. R. Walpcle. .

This is the hesdquarters and reference centrs for the regionsl =
" factory inspectors. The outcore of the maeting wes a confirmation
that the 5,000,000 particles per cubic foot thresnold limis is .
currently adhered to in Great Eritein. It is expressed over hers
‘~.- as 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 bigzest asbestos companies in
'Grégt Britain. It is primarily concerned with minimizing the
asbestos dust atmospheres in their factories. Their anbition
7 Seem to have been almost fulfilled. Turners of Rochdale clain %o
- have had only 3 deaths atiributed to asbestos since 1881. They
'~ believe that these were the result of the last war when their
operators. were viorking long hours uncer blackout conditions, and
vhen a quaptity of Crocidolite was used. This material had not
- been used before the war, nor has it been used since.
Dr. Holmes mentioned 2n item of great interest. Appareatly, soxe
types of masks used to protect workers from esobestos and otrer
dusts, do themselves contain Crocidolite 2s the filter mediusz,
Turners have experimented with them, and have feund that it is

&

" possible to inhzle an cxtromely high esncentiraticn of astestcs in
a2 short space of time. . )
J.1.3. Pnevmoconiosis Research Unit, Llandough Hosrital, Penarih, Glzmawrcas,

Contacts:. Dr. V. Timbrell, Dr. A. Walters.

This unit is a brancﬂ 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 Conira
- Cancer). -1 :

The group consists of about-12 competent men, 2msng whom Drs. Gilson,
Wagner and Timbrell are world authorities. Tney are currently
attemptiing to seek a solution to %he prodvlen of the aetiolegy of
mesotheliomz2, ard also to discover whs‘her orly ore tyre of asbestos
is resronsible for the development of these tumsurs.

. A}

3.2 Dockers

Three courses of action hnave so far been taken:

3.2.1. Meoting with the Shipovmers and Dock Labour Committee, Unicn Carkide
being represcated by tlessrs. Cheston, Savers and Sly. The purs
vwas to acjuaint the dockers with our Fellictised preduzs, and %o
learn vwhzt foram of Faching vas most acosptadir Lo them, The outes=e
of this maeting hzs zlraacie taen descriped 4n a report by

- - o
. ”~ -
Mr. P. R. Chestzn on 16:h Febraary, 1037.
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.
o e = . e — e e ma s e - . . = o




: . . . .
.- 3.2.2. Messrs. Cheston znd Sly werc present at ‘the unloading of S0 tons
"of Union Carbidc High Purity pellets from the s.s. Eolinas. A

N descripticn of the consignment's condition and the subsaguent
- difficulty encountered in persueding the dockers to work it heve
already been rejported by ir. Sly.. . -

3.2.3. Designs of a néev and sironser pallet have been sent to Mew York
and King City. ©Negotiations have also been corducted wiih several
shipping lines who specialisc in container transport. One
particular company has offered favourzble rates which should
enzble material to be delivered to London dociks at a viable ecst
ard in 2 menner which will be completely acceptable to the dockers.

3.3 Literature Surveys

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

4.0 INTORMATION ACCRUED

4.1 Discases Associated with Aébestos

Three diseases are believed to be caused by the inhalation of astestos
into the lungs. They 2re:

4.1.1. Asbestosis. .
4.1.2. BPronchial carcinroma. / /

[

4.1.3. Mesothelioza of the pleura and peritoncum.

Evidence is now growing to Iindicate that there is also an increased
incidence of cancers of the gastro-intestinal tract. It has been
. suggested that asbestos fidres may migrate from the lurg, but there
.. is also the possibility that they may be swzllowed direct (inzestion
. of bronchizl secretions)._ Support for the migration theory nas been
- strengihicned by .the discovery of asbestos fibres in the liver and spleen.

4.2 Aspestosis

ﬁ.2.l. Nature of Discase: .This disezse, which appears to re;ult'}rom

— e ate o a o—— — ——

long exposure to asbestos dust, is similar to the well cefined
complaint, silicosis. The dust pariicles stimulate the proli- -
feration of fibroblastis, which produce:a slow, insidious, low
grade, pragressive fibrosis, which commences in the region of

the bronchioles. This causes =2 thiciening of the branchiole

wall and the pleuras, out in iis early stages, the lesion is not
obstructive. As fibrosis develops, however, the whole lurg teconss
Scarrad, so that ths oxygen/carbon dioxide interchange botican <%

air and tne blood is impeded. This causes an exira burden on ths
heart, which ma2y prematurely fail under the strain.

The final stage of astestnsis is the for=asion of the 'ast:sios
body', which is bolicwad %5 te a Ferrictin eavzloupe (Ferrisin is
an iren-proiein ecinplex which contairs atout 205 iron) surrsuniding

AUGB3L
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the asbestos fibre. This 13 laid dovn in concentric rings.
The Ferritin material is a normal body constitucnt, and the
-iron ‘component is believed not to be derived from the iron -
present in asbestos. :

.

4.2.2. Mortality Rates: Examination of the figures covering the two
periods 1931-38 and 1957-58 reveals that there hes been no
striking change in the years of exposure or duration of illness
in the dcaths from asbestosis. There has, however, been a marked
change in the averzge age at death - a rise of ncarly 10 years ia
.men and 20 in women. (This incre=ase has been attributed to a
virtual elimination of tuberculosis in the U.K. in recent years.)

In 1954, the average age at dcath was 57 years, but even so,
subjects who had been under heavy exposure to asbactos wera dying
in their 30's and 40's. - . -

k.2.3. Exgerimental York: Quantitive inhalation experiments 6n animals
’ are now being carried out by ‘lagner et al. - They have alresdy shorm
that Chrysotile produces less fibrosis than Amosite or Crocidoliie
for the same dose by inhalation. This appoars to be due to a more
rapid elimination of the Chrysotiile, probably due to a soiubility
effect. Figure 1 shows the results of giving equal doses of
Chrysotile, Crocidolite, Amosite and finely powdered glass %c rats
by inhalation. Each point on the graph is the ceen of 8 rats,
(equal numbers of male and femzle). .
The importance of particle length in the development of fibrosis
is still not solved. \lagner has shown that in several enimal
species, fibrosis of the lungs is produced by finre particies or
very short fibres. It is bteliocved that long {ibres m2y still be
more fibrogenic for a given mass than shori ones:

k.3 Bronchial Carciroms

I
4.3.1. Nature of Disezse: This is the same type of carcer as that

produced by cigareties, and it is now accepted that asbesios also
predisposes to this condition. .

4.3.2. Mortality Rates: The proportion of astestosis death certificates,
vhich also record a thoracic tumour (lung cancer), has risen in
both sexes disprogoriionately to the numoer of uncomplicated cases <.,
of asbestosis. Currently, over 309 of males dying with astestosis I _

- . also have 2 neoplasm.  Even whan viewed agzinst the steadily

rising incidence of lung c2ncer in the gopulation 2s a whole,

there seems little doubi that the increase i{s a real one.

Evidence of this is shown below in Tebla 1:

-
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MAALES.- ) FEMALZES
Asbestosis % with ) . Asbestosis % with
Aﬁ"’;:ﬁ;: with lung . cancer of :i;e:;::;: with lung cancer of
2 =4 cancer lung cancer lung
1924-20 13 . - - ML . - WL
1931 -40 66 1 19.7 82 5 6.1 |
1941-50 92 21 22.8- . 45 °5 11.1 .
1951-60 - 1h4 . L ' 31.3 ' 80 11 1.5
1651-E4 113 62 54.7 26 Y 26.9
1024-68 | 428 . 16 32.9 200 28 o |
) Table 1 '

4.k Mesotheslioma

three disezses atiriputable to astestos for two reasons. Firstly,
in contrast to bronchial carcinoma, it can occur in people with
minimal fibrosis, i.e, only after & brief expasure, which oay be as
little as three monthe. Some a2uthorities even beliesve that a single
brief exposure might be sufficient.

§.5.1. Occurrence of Disease: Mesctholiozms £s the most disturbing of the

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

: 4.4.2, Cause of Disease: Tre most up to date information on the 1ikely agent

. . responsible for this tyre of pleural neoplasm was presented in a press
hand-out issued by Dr. Yagner in February of this yvear. He wrote:

" "On current evidence from South Africa, Ausiralia arnd Britain,
it would appear that Crocicolite is mainly implicated in thne --
~ developrment of mesothelicmzs. However, cases have occurred
. ] in the U.S. (16 in number between 1653 and 1955) Canacda (6 1in
number,’ 1952-1651) and 2 few in Britzin, in which pecple con-
cerned appear to have only been exzosed to' Chrysotile.”

At present in South Africa a continuous search is being macde to detect
any cases of mesothelial turmour coming from the Amosite and Chovsotile
mining areas; s» far, none has tecen disszovered. This search hes slss
been carried out in Czechoslovakia where only Russfian Chrysoifle is in

use; aga2in, no cdlagnosis o mesothelial tumsurs i{s reportcd.

Dr. Gilcon, Rese
Unit, and his ¢
papers that (i
only ene type of 2
tumours, a2nd I oth

reh Director of the H.R.C. FPncwidconiosis Rescerch
lezgue, Dr. ¥agnor, have both sinted in & nuzber of
~

c W
'§L0s is recponsible foir the develsprrmant of
cties can bc excnaratod”.
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L 3
! Wagner at the Pneumdconiosis Rescarch Unit hes
shown {1S5E) that under znimzl experimental conditions, asbestos
aPpears to be a powerful cercincgen. Twenty mp. of eshasios
injected into the pleura of spscific pathogen-free strains of rats
hes produced mesothclial tumours in 2 high proportion of anizels.
This is so for Chrysotile, Amosite and Crocidolite, both retural
and after extraciion of its natural oil by 2 single solvert. 'The
investigation, a survivzl experizent, is not yet complete, thus,
it is not yet known whether there are significant differences in
° the number of tumours produced by different types of fibres. So

far, Azosite has produced the least. : .
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Studies on the organic components of 2sbestos are being carr-ied out
by Harington of the Chester Beatiy Resvarch Institute. No kycro-
. carbons have been ifsolated from Chrysotile, but Croeidolite, which
- S e was mined in an area of South Africa with a high fncidence of ceso-
. thelioma, contained 3,4 benzopyrene in relatively high amounts.
Harington (1$55) has also shown thet during a storage period of 6
months, asbestos absorbs 70-853 of the jute ofl present in jute
sacks. It is not yet clear vhether these oils are of any biolegical
or medical importance. - .

{

The suggestion has been made that astestos carcinogenicity may be
related to .the metals or metal complexes conitainaed in asbesios fibores;
Chrysotile contains nickel (0.53) and chromium (0.13), while Azosise
has manzanese (Q.?S). Serum ‘can elute smell amounts of nickel,
chromium, magnesium and manganese from Carysotile, iron and mangarese
from Crocidolite and Amcsitse. Wagner's anizal exrarizents tend %o
meke the significance of iron unlikely, as the proportion of tais
element in Carysotile is only about one tenih of tha: of Cracidoifte
or Amosite. -

- e o

4.5 Aerodyramic Ranavicur of Asbestos Fipres

.- 4.5.1. 1nfluence of Fivre Dimensions: ;Dr. Y. Timbrell cf the Preuroconiosis
Research Unit ha2s been enzaged for the past few yeers in exarining
the size parameters of fibres whica influence their respfradvility.
His investigations have explained ihe observation which puzzied
ezrlier workers in this field, nacely, the prosence of fikres of 100
microns or longer 1q the lurnzs of men or erxperinentally ‘éxzosed
animals.

[ 3

The explansztion is tnat ths particle-f-as Falling spead i{s the most
important parameter inlluercing iis entry into ihe lurg. Tais fallisg
sreed {s predaminanily dataermined by fibre diameter, and shous very

little scazitivily to lenzth, espocially whon the aspect ratis
(lenzih:dfameter) is nich, If, trherefore, 2 fibre has a sufficiently
small diareter, the falling spzzd can ba low endush for the fiore %
escape der>sition by settlemont and irerti2l precipltation meshanicss

. in the uvprer zart of the recpiralory 4rast. Hence, decp manasration
to the pulmonary air spzses is 7oscible. This has Scen shown to
oceur {f the flbre diameter is less than absul 3.5 =iarons.
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W.5.2. Influcnee of Asp2ct Ratfo: It would seen that the longer the
. fibre, the more pProvability there is of it baing intercuptes by
. the nesal hairs. Hovever, exeminstion of astestos partiecle
St lengths in the lung has shown them to be of the seze order of
magnitude as the distances betwcen the naca) hairs. Tre possibility
thus arises that the fibres in 2irseys, in vhich the zirflow is .
laninar, may 2liga themselves with the Stresnlines. Hence if the~
fibres 2re fine eixough, they can be expacted to show a capacity for
wending thetr way througch fine eirdays., . ..

There is no direcct evidence availatle on whether fibres do tend to
align themselves with the 2ir streamlines. Dr. Timbrell has assumed
that the conditions in an 2erosol scectrometern prevail in the lung

- airway. Consequently, he has measured the orientations of fibres in
the particle deposits in this instrumnent, Figure 2 shouws nistogra=s
in which percentage of fibres is plotted against angles to airsiresnm

,= ’ in the aerosol srectrometer for glass, Amosite and Crocidolite fidres
... with aspect ratios <5. A simfilar histogram for fibres with an aspect
ratio >5 s plotted in Figure 3, : - e © e

" It is seen from Figure 2,when the aspect ratios are <5, there is no
preferred orientation for any of the four fibres. Howaver, for Titres
with aspect ratio> 5 (see Figure 3) thers is a definite tendensy for
the fibres of all four materials to elizh theoselves with the direction

. of airflow. - - : .. . .

Furthermore, 1t appears from Figyre 3 that there 15 a more marksd
tendency for 2lignment of the glass fitres then for the fibres of the
three types of 2stestos. It s Suggesied that this is cue to the nighly
Symmetrical character of these synthetic fibres, whareas the astes:ics
fibres, althouzh nighly selected groups, exhibil slight asymsetry,

4.6 standarg Szmples .

.- - At the International Conierence on the Biological Effests of Asbestoas in
Hovember 1654, one of the conclusions was as follows:

"There are large differences both in mo%bidi:y and rortality of
asbestos in the surveys in differen: Parts of the world. These
discrerancies may be explained by the different chemical nature of
the minerals, tut there 1s at the sare time an urgent nead to
Standardise radislogical findings and histology." .

The U.I.C.C. working party on asbostos and carcer also realised this problen,
and sugzssted that international samples of the four main comnercial types
of asbestos be made avallable,

Dr. Timbrell Supervissd the procuction 9f sueh samples in Johanncsbura at
the end of July, 1655, Twe five samples produced were: Amosite (S.Africa),
Crocidolite (S.Africa), Carysatile (Rucdesia), Chrysotile (Canada) and
Anthophyllite (Finlang). Tiie Canadian Titre consists of components from
eight mines, end the Gast dilfieculs proYlen exparioneed was mixing 4them e
that any pariicn of the standarg sampic 2s small as a Fatch head would be
rcpresentative. . :

' o A48k
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~ Tne prepared astestos hes been packeged into sc:ll samples, thich are now s

availadble for distribution. Studies of & wide range of physical and
. chenical proparties of the sasiplos ere being macde 2t a nuxter of vorld
resedrch cenires. )
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5.0 RECQUZST FOR ANALYTICAL. ASSISTAMNCE . .

It is understood that all the ﬁaJor &sb2sios procducers in the U.K. have proffercd
their 2ssistance in conducting research work on the International Semples.

Dr. Timbrell asked Union Czrbide U.K. whether the Corpsraifon would be prepared
to assist in a similar menner. He requested that we should carry out trace
analyses of the five samples. Apparently, they have no adequate fecilities at
Llandough Hospital for doing this. Dr. Timbrell has also requested that we
should examine identical aliquots of the Canadisn Chrysotile sample to deiermine
whether uniform mixing was achieved in Johannesburg. . S

t was explained to Dr. Timbrell that it was impossible to give an immediaie
ansver to nis requests. He was, however, promised a reply at the conference on
the physics and chemistry of asbesios minerals to be held in Oxford on July 19ta.
Dr. Timbrell, ard hopefully, Drs. Gilscn and Wagner, are scheduled to be 2% this
symposiun, and arrangements have already been made for them to meet Dr. T. J. Hall
and Hr. F. Mumpton of the Union Carbice Corboration. ;

6.0 DISCUSSION .

6.1 Moral Issues
6.1.1. There seems litile doubt that the toxic effects of our Coalinga
product are still largely unknown. There is a gensrzl inference that
. Crocicolite is more liable to produce mesothsliome. Exoneration of
- - Chrysotile has not beecn made, however. A discussion vith Dr. W. Taylor
of the Department of Social liedicine, Queens College, Dundee, two days
ago, revealed that concern over asbhestosis is still increasing, and
that Chrysotile is definitely implicated along with the other Ltypes cf
- asbestos. . } .

It therefore seems that on the basis of pPresent evidence, we are not
entitled under any eircumstances to sitate that our materfal is not

a health hazard. Wnat is more, if it is believed that a potential
customer would use our material 'dangerously', ard that he is unaiare
‘of the toxicity question, then it rust surely be our duty to caution
him a2nd point out means vheredy he can hold the asbestos air float
concentration to a minimum. ' '

6.1.2. There has toen » gencral recognition that Union Carbide has showm a
praiseworthy resconsidpility in oifering a pelletised procduct.
Undoubtedly, this has coatributed censicaradly to the continuance
of negotiztions with a nusber of raperzaking fisms, where duss
extraction equipnmant %o ce2) with an open product s fnzdeguate.
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brought to the fore bécauqe sales of both are forcsecen in the near
future. Cerbide's responsidilitias ara souawhat lessencd, however,
as the custcmers will rmostly be fircs 2lready exporienies in the

use of asbestos, and those who are always urder the watchful eye cf

the Factory Inspoctor.

6.2 Expected Rise i{n Asbostos Discasos

- In Figure &, a disggzram has been presented relating the history of the
development of the ashestios irdustry and assocfa‘ed health razards., I%
is seen that the world production has increased tremendously since the
var. Vith the knowledge that mesothelial tumours can take up to 40 yesrs
to. develop, it {s expected thai there will be 2 drainatic rise in the next
tro decades in the number of cases discoversd. If this hypothesis is
proved corresct, then it {s certain that astestos will receive Increasingly
more adverse publicity. As a Teswlt, szles resistance to our precuct may

( . te expacted to strengthen. It is therefore imperative that we keep abresst

s of current research work and pudlications, in order that we Tay combet both

informed ard exzzgerated criticisms. : .

.

6.3 Tarsshald Linit Value

It is understood that the maximum dust level of 5 million particles per cubic
.« e foot (still ednared %o by the U.X. Factory Inspzctorate) was .proposed by an

enginser in 1938 as an interim guicde. This figure w%as a2a arsitrary choice,

and ha2d no experimsntal foundation. N ’
Dr. Taylor in his repd>rt of the International Conference on re Blelczical
Effects of Asbestos, 1934, says:

"The M.A.C. (Max{mum Allowable Concaniration) of 5 million particles .
" per cudic foot is not now acceptable. Industry should aim az 1

million particles, and accept this figure with reservations until

war knowledge in this field {s externdod."

Lo Dr. Taylo:r reitersted this again two days ego, but he did admit that practicall:

= 2 million particles per cubic foot might have to suffice for quiie 2 while to
come. .
d It thus éppears that the sentence in Dr. Cernehl's Asbestos Toxicology Report: .

"It is now senerally accepted thot 2 man can work a 40-hour wee¥ for
a2 lifetime without developing astbestosis, if ithe asbtestos dust
particle count is kept at or telow 5 million particles per cubic
foot of air" ’

is now no longer held to ba true bty 2 nuaber of {nformed pecpla. An indica%ion
of the present opinion on this matier held by Urion Carbide's Toxicoliczy
department would be most welcoma.

. )

6.8 Sim!lartties Sozween Difforent Chr:sottles
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SO to that varlety of Carysotile which has becn vindicated. - The case could .
arise, for ezeaple, thet only one of the two Stendard Chryeotile samples
(Canadian and S.African) is given z totazl clearance. R
6.5 Titre Aerodvnamics . .. ) -

One of the obvicus differcnces betueen Chrysotile from the Coelinge deposit

and that from other sources is its inherently small fibre dimensiors. Thikg,
together with the unique wet refining method employed, has meant that there

is a great abundance of very small liberated fibres ‘evailable for. irhalation
into the lung. : ’

Tac dizmeter of a single Coalinga fibre is less than a0 A°. It hes glresdy
been shown in 4.5.1. that fibres stand a good chance of deaply penctrating
the lung if their diameters are about 3.5 microns or less. Wiih a diaceter
at least 100 times smaller, there is no doubt that the Coalinga fibre is
capable of reaching the innermost portions of the lung. This argument will
2pply to the Tibre bundles contained in a bag of open matecriz)l as well.

It may be seen from electron paotomicrographs of ‘Coelinga ssbestos that the
aspzct ratio is usually much greater than 5, and that the fibrils are highly
symmetrical, and are unassociated with sangue materials. Thus tnere is the
likelinood thet they will behave in 2 manner similar to fibreglass in Figere 3.
As a result, they will have a greater tendency to align themselves with the
direction of air flow. Assuming laminar flow in the bodily air passages, whizx:
in fact is probably not the case, the fibres will avoid ccuntact with the nasal
hafrs, and so will ve capable of passing into the depths of the lung.

O R=CTL:Z¥DATIONS

7,1-Dust Counts

7.1.1. Bags: Dr. Dernehl in ihe Toxicology Report states:

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

Dr. Taylor states rscently that he telieves there is pore duqt pProcuced
in opening 2 papzr or plastic bzg of asbestos than there is wish o
conventicnal hessian saék. He wa2s questioned on his reason for this,
but no satisfactory answer vas forthecoming. .

. . The author has himself witnessed a dust cloud in the viecinity of
bags of both pallesised arnd oren materials when making up custorar
sample bags after dark. A large nunber of susponied particles wese
visible in a torch team:. :
It is recommanded that a dust count bs made in the region of a freoshls
og2ned bag of palletised and open procucts. Tae rea2dings obtained
#ill te incependent of the size of opening.

7.1.2. Cuzters and Crfning Da2i3r: It is approcintsd that dust conditisns
ary fr3m mIil to 2ll. A rough puide.zs %o ithe a=oust of atmds-
preric dust presénst in the reglon of typical cut<avy and a ceriping
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doctor ¥duld nnvcrthclcss ke very uscful. ‘The astestiss concentration

would thken e 2 sma2l)l propartion of this. Dr. Taylor hzs sugsested

the use of the Royeo insirument for a period of, say, 8 hours.

.
- &~ -

7.2 Analjtical Assistance

It is rccommended that Union Carbide offer to assist the Pneumoconiosis
Research Council in trace elczent 2nalysis of the Standard samples, for

thrce reasons: . .

7.2.1. This unit is held in high esteem in the UK. Carbide's aid would
. enzble us to maintain close contact with the unit, and so enable us
to keep up to date with current research work end idezs. Drs. Gilson,
Wagner and Timbrell azre leaders in ‘the field in Grezt Britain. % vas
noticesable too that "at the New York Acadzmy of Sciences Symprosius on
the Biological Effects of Asbestos held last Auturn, about half the
corntributions vere from the U.K."

7.2.2. Dr. Timbrell has shown great interest in our materiel, mainly becsuse
of the symmeiry and uniformity of the fibre structure. Ke has stated
his intention of doing some enimal inhalaztion experiments +with it.

e therefore stand a good chance of heving the Coazlingz material, at
least in part, evaluzted alongside the Standard samples. -’

7.2.3. The fact that we would be assisting rescarch would make a good selling
point. It is felt that if custcmars sce that the company has reccg- ‘4&}
nised a problen, hzs tried to define it, 2nd 135 subsequently offering
assistance tovards & solution, then they cannot refuse to huy sdlely
on toxicological grounds.
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