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SUMMARY ' -

This report has bcen written to show the concern on toxicolowical
grounds of those people involved with asbestos in the U.X.

Descriptions are gliven of the attitudes of the various 1rdqstr1es
approached. Action taken by Union Carbide .U.X. personnel is
recorded. Up to date information is pr esented, and its implications
are discussed,

Attention is bfou-“t to a for~a1 reguest made by the Pneumoconiosts

Research Unit, Penarth, S.Weles, for assistance with their research
programme. Ihe'recommandation is made that Union Carbide s? ould

offer its fzcilities for trace element analysis of the five Standard
Samples, assembled undepr the ausp*ces of the U.I.C.C. . A
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. . ASBESTOS AS A MEALTH HAZA®D IN THE Ui TED KINSCOM
1.0 INTROLUCTION ' oo L .

Union.Carbide U.K. Limited has been promoting the sale of Coalings asbestos for

Just over two years. During tais time, the public has besnme increesinely

aware of the considerable health risks associated with the use of this materisl. L/,/
Tnis has come ebout with a aixture of doth sood ard misleading press articles, .
and in January, intersst vwas accelerzted by a pProvocative television Prograrse

in which Blue asbestos was spectacularly condemned. - :

So far, over 20 potentlal customers have raised the issue, and have requested

an assurance that Caiblde's material will not be a sourze of danger to theis
empleyees.  Some have even refused to ccnsider a laboratory evaluation until

the ma2tter boconus satisfactorily resolved. It is felt that an intensification C—
of activity by the Factory Health Inspectors as well as poteatial Union v
objections are the prime reasens for the reluctance.

Carbide's repliez have been based upon the two coimunications sent from Nes: York
Office on dMarch 221d, 1655, and October 7th, 1966, as well as Dr. Dernenl's
"Asbestos Toxicology Report". These have §ane part-way in alleviating some of
the anxiety. However, there is a gErowing feeling that the Quatad "iiezsksld

Limit Value" is no longer tenable. This, coupled with the overall lack of "
positive knowledge, still makes the whole situation manifestly unsatisfactzry.
- YWith this in mind, it was thought opgoriune to review the action taken to caze
‘ by Union Carbice U.K., and present a Survey of the information glezned Srca

several sources. . . -

-~

2.0 HISTOXICAL SIMDMARY

]
2.1 General - . .
It is possible that public interest wzs initiated in Grezat Britain by an
article in the Sunday Times (31st October, 1055) which surmarised the wosk
of Ne:whouse and Thompson at the Lordon Hospital. These two workers..had
conducted an epicdemiolozical survey on 83 patients admitted to the hospital L//,
over aporoxizately ZO years. Each Patient (41 male and 42 female) had
Positively diagnosed diffuse pleura) or paritoneal mosothelioma. Evidence @ _
of exzosure to astesios vas obtaired in %0 of the 76 cases vwhose backzraund
. .histories could pe accurately traced. -

L was also in {his article that the descripiion was given of a docker's
wife who died of mesotneliozz, and whose only cciatact with asbestss had L///
resuited fron vashing her husbani's overalls., This example has bocomse a

cliché, an2 is now cited by all opranents of 2sbestos usase

e e

Factoriez {in the U.X. are at Preceny governed by outmaded Asteziss Regulactons
pPromulzztes s 131, Rozlisation that ther ars not entirely effecsive w23
brougqt aZawl by Tisures fublighed b the liinistry of Perziors a-d Naticnal
Insurance. “282 show that thcre hzs boen an overall deerease i{n the nuder
. T ¢ )
. : . [.\ \J 4 d 3 L
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of newr cases of moét'typ:s of pneumoconiosis, but for aslesiosis the trend
is still upward. Showm below arc the number of diagnosed asbestosis c&ses
over the years 1¢59-64, ‘

) . .. 19% 1951 1952 1953 195% .
Number of Casés 29 43 . 82 67 . 83 -t

-
-

The Hinfstry of Latour is now actively.en;aged in formulating a new code of
regulations, which this tima #1ill be more stringent and will inclugde pipe
laggers and dockers, both of whom viere excluded in 1931. . ‘

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 is realised that 25,000 cascs of

carcinoma of the lung - largely due to smoking - are diagnosed in this -
countiry every year. It is pointed out, however, that it is only recently

that close attention has been paid to tha pProblem. It is therefore

dinevitable that an unknown number of cases has esceped detection.

2.2 Pzoor | .

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 stateg that the {inister

of Social Securiiy had mace regulations (invoied in .1956) which 2llowad for
‘compensation to be granted to persons suffering from a number of prescrited
diseases. One of these was "diffuse mesothelioma”.

This publicetion caused a nunder of questions and doubts by several mills
engaged in the evaluation of tilgh Purity asbestos. ' The following examples
exibit the approazena to the prcblem taken by some of the British mills.

.. 2.2.1. Soutnalls. - makers of cellulose;waddins for sanitary applications.
Tnis was the first mill to challenge our material from a toxivological
standpoint. They ran a 2-day trial at the end of 1955, and showad
some technical advantages. They refused, however, to proceed further
as they calculated that there would be af least 2 1bs. of airborne

asbestos produced each day at the creping doctor. -

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

at creping doctor and cutters. : " .
________ rersornel were advised o wear
m2sks when evaluating Hizh Purity asbestos. Mevertheless, failu-e
to run 2 trfal sc far is prcoadbly attributable to indectsive
experimental work rather than trervicdation as to toxic hazards.

2.2.3. Tullis Bussell, o the laboratory per

2.2.4, Dartford Pazcer. - ran a trial a few days after the damning tele-
vision prozdeast. The mill Safety officer was present, and sgkad
several (mzinly unanswzrable) cquestions, as did a nuzber of tha
Oferalivas. Presart me1) pclicy is to run the noxe trial vhen 4ne
sublest hzs besn forsottsn!

AD4833
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2.2.5. Reed Croup. *'- showed corcern 9 months ego. Their lHedical Officer
consulted the Chomical Health 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 shest)

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

"2.3 Other Applications . N

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

and polyesters is stfll in its infancy, and is currently very active. For
thése applications it hes been recessary to offer. the open grade produsts,
because few manufacturers have sufficiently high shear devices to liberate

the compacted pellets.

All manufacturers are avare of the probable toxie hazards, especially those
already utilising asbestos in some of their products. Reaction varies, but
it would seem 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
union activity. :

to more organissd

i.Cc.I. are tignhtening up their procedures concerning asbestos. Their

laboratory personnel have been instructed to wezr masks
the material. .

The technical section of Dunlop Chemicals is very worrie

progosal that all asbestos should

vhen dealing with

s amd ) wenman

d by the managemont

2e e adicated frem their works.

British Paints report that the factory inspectors have recommended, and vill

eventually insist on, costly extraction equipsient for those derartments

dealing with asbestos. The techinical personnel have stated that there is
no substitute for the fibrous daterial, and they envisage that a compronmise

will have to be made.

. .

i
2.4 Dockers -

Until the last fey months; asbestics was imported into the U.K. 1in hessian
bags. Protably as a result of the television programme, the London dockers
are now refusing to handle asbestos until the consignments are properly

packed in indestructible containers. This attitude has

now spread to other

ris. For example, lsss than three weeks ago, a dispute arose at Livergaol

docks over a cargo of astestos. S0C man vere involved,

end even after the

employers had oifered o suzply masks and overalls, together with additicnal ~
Pay.rates, the dockers refused to'work the carzo until it was 'properly'
Packed. It is balieved that only twce ports are now oren to the passace of.

the material. They are Bristol, Hull and nanchester,

.

3.0 ACTICH TEEEN DY UHIOH CLPBIDE -

.....

3.1 Visits

Three infarmed scurtes nave been aprroached since Septen

‘e e Ce et e ccmw werets wm s 0w o s e i . R I R S P

Union Carbide trial exhibit UC-831: I. C. Savers, 'Asbestos as a Health Hazard in the United Kingdom,' Union Carbi...

ACL Doc 16045 - Page 6 of 19

-

Published by AsbestosClaims.Law
ashestosclaims.law/library/16045/6


https://asbestosclaims.law/library/16045/6

3.1.1.

3.1.2.

-

. [}
r

Chemical inépector of Health, Baynards House, 1-137 Chepstow Plece,
Westbourne Grove, London. Contact: Mr. R. Yalpole., . .

This 1s the headquarters and reference centre for the region=l *

" factory inspectors. The outcore of the meeting wes a confirsation

that the 5,000,000 pariicles per cubic foot thresnold limis is
currently adhered to in Great Britain. It is expressed over hers
as 176 particles per c.c. - .

Asbestosis Research Council, E.O, Box No. 10, Rochdale, Lan ashirc:
Contact: Dr. S. Holmes. .

This is a body set up by the three $igaest asbestos companies in

‘Great Pritain. It is primarily concerned with minimizing the

asbestos dust atmospheres in theirp factories. Their anmbitions
Seen to have been almost fulfilled. Turners of Rochdale claia 4o
have had only 3 deaths atiributed to aspestos since 1881. Tney
believe that these were the result of the last war when their
operators. were vorking long hours uncer blackout conditions, and
when a quantity of Crocidolite was used. This material had not

- been used before the viar, nor has it been used since.

- - - -

Dr. Holmes mentioned 2n item of great interest. Arpareatly, some
types of masks used to protect workers from ssovestos and other
dusts, do themselves contain Crocidolite 2s the filter mediv-.

_ Turners have experimsnted with them, and hage feur:d that it $s

3.1.3.

-e

3.2 Dockers

Three courses of zction have so far been takon:

3.2.1.

- e o .+ i

possidle to inhale an extresely high ecncentiraticn of &stesics in

a short space of time.

Pneumoconiosis Research Unit, Llandough Hosgital, Penarth, Glzzorzan.
Contacts:. Dr. V. Timbrell, Dr. A. W2lters. :

This unit is a2 branch 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 Contra
Cancer). d )
The group consists of about-12 cotpetent men, a2msng whiom Drs. Gilson,
Vagner and Timobrell are world authorities. They are currently
attempting to seek a solution to the »rodlem of ihe 2etiolegy of
mesothelioma, ard also to discover whsther ornly ore tyre of asbhestos
is resronsible for thre developrment of these tumsurs.

. \ . . LT . ..

rhide
dse

Meeting with the Shipovmers and Dock Labour Committee, Unizn Ca
being represeated by Messrs. Cheston,  Sayers and Sly. The purp
vas to acguaint the dockers with our pelietised eredust, and 4o
learn wihzt form of paching was mOst-acceptadie {0 them. The outesze
of this macting hss 2lrsadly boen desoritod 4n 2 rerort by

Mr. P. R. Chestzn ca 163k traary, 1037.

04835
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5.2.2. Messrs. Cheston 2nd Sly werc preseat 2t ‘the unloadins of §) 4ons
of Union Carbide Kigh Purity pellets from the s.s. Eoliras. A
. descripticn of the consignment's condition and the subsaguant
+ difficulty encocuntered in persuading the doclkers to work it heve
already been reported by #r. Sly.. » -

3.2.3. Designs of a néew and sironser pallet have been sent to New York
and King City. WNegotfations have alss> been ecorducted with several
shipping lines who specfalise in container transpart. One
particular company has offered favourzble rates. which should
enable material to bte delivered to London docks ot a viable cost
and in 2 manner vhich will be corpletely acceptadble to the dockers.

3.3 Literature Surveys

These are mzde from time to time on the subject of toxicology, and a
number of the more important articles have teen callected.

4.0 INFORATION ACCARUED .

4.1 Diseases Associated with Aébestos

Three dissases are believed to be caused by the inhalation of astesios
into the lungs. They are:

'4.1.1. Asbestosis. .
4.1.2. Bronchial carcinoma. : / /

[

4:1.3. Mesothelioza o7 the pleura and peritoncum.

Evidence is now growing to indicate that there 1s also an increased
Incidence of cancers of the gasiro-intestinal tract. It has been
suggested that asbestos fibres may migrate from the lurg, but <hsre

is also the possibility that they may be swallowed direct (inzestion

of broachial secretions)._ Support for the migration theory nas bdeen
strengthened by .the discovery of asbostos fidres in the liver and Splecn.

4.2 Asbestosis

k2.1, Yature of Dise2se: .This disezse, which a2ppears to re;ult-}rom
‘ long exposure to asbestes dust, is similar 4o the well cefined
complaint, silicosis. Tae dust pariicles stimulate the proli- -
feration of {idbroblasts, which produce:a slow, insidious, lovw
grade, progressive fibrosis, which commences i{n the region of
the bdronchioles. This causes » thizxening of the bronchiole
wall and the pleura, but in its early stages, the lesion is rat
obstructive. As fibrosis develops, however, the whole lurg becormas
scarred, so thai tha oxygen/carbon dioxide interchange botwecan the
air and the blood is impeded. This causes an extira burden on the
heart, which may rematurely fail under the strain.

ation of the 'astostos

The final stage of astestosis 5 the form
! - . - -
. body ", which is bolicvad +» o a Terrizin eavclupe (Perrisin is
an ircn-protein ccmplex siich eon 2irs about 205 iron) surrsuinding

EO483E .
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402.2.

the asbestos fiS}e. This {3 l2id down in concentric rings.
The Ferritin material is a normal body constituent, and the

-dron component is believed not Lo be.qprived from the iron

present in asbestos. .
Mortality Rates: Examination of the figures covering the two
periods 1931-48 and 1957-54 reveals that there hes been no
striging-change in the years of exposure or duration of 1llness
in the decaths from asbestosis. There has, however, been a marked
change in the average age at death - a rise of ncarly 10 yesars 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 decath was 57 years, but ever so,

subjects vho had been under heavy expasure to asbtezstos were dying
in their 30's and 40's. - . -

Experimental YWork: Quantitive inhalation experiments on animals
are now being carried out by Yagner et al. * They have alresdy shovm
that Chrysotile produces less fibrosis than Arosite or Crocicdoliie
for the same dose by irhalation. 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 <o rats

by inhalation. Each point on the graph is the mozn of 8 rats,

4.3 2ronchial Cercirome

(equal numbers of male and female). .
The importance of particle length in the development of fibrosis
is still not solved. Vagner has shown that in several enimal .
Species, fibrosis of the lungs is produced by fine particies or
very short fibres. It {s belieoved that long {ibres n2y still bde
more fibrogenic for a given mass than short ones.

- 4.3.1.

4.3.2.

- em———— - .
S e e s S St s . PR PCLD P BB Cme m . Ememas ter e ® e -
. . - -

Union Carbide trial exhibit
ACL Doc 16045 - Page 9 of 19

I
Nature of Disease: This is the same type of carcer as that

produced by cizarettes, and it is now accepted that asbestos also
predisposes to this condition. .

Mortality Rates: The proportion of astestosis death certificates,
vwhich also record a théracic tumour (lung cancer), has risen in
both sexes disprapqrtionately to the numper of uncoaplicated caces
of asbestosis. Currently, over 309 of males dying with astestosis
also have a neosplasn.  Even whan viewed ag2inst the steadily
rising incidence of lurg c2ncer in the population as a whole,
there seems litile doubt that the inciease {s a real one.

Evidence of this is stoun below i{n Tzbla 1:
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. MALES. ° FEMALES
Pericd Asbest&sié < with N Asbestosis @ with
2;?83:::;; with lung . cancer of 2;?e;;:i;: with lurnz cancer of
- cancer lung cancer lung
192820 13 . - NIL B - ML
1951-50 66 o13 19.7 82. 5 6.1 |
1941-50 o2 21 22.8- . ks 5 11.1 .
1951-60 - 144 T85 ' 31.3 ' 50 11 27.5
1551 -6 113 62 54.7 T 26 S B 25.9
1924-6% | 28 . am 32.9 200 28 1.0 |
Table 1 :

4.4 Mesothelioma

three diseases attributable to astestos for two reesons. rFirstly,
in contrast to bronchial carcvinoma, it can ocecur in peosle witn
minimal fibrosis, if.e. only afier a brias expasure, which may be as
little as three months. Some authorities even.believe that 2 single
brief exzosure might be sufficient.

b.8.1. Qccurrence of Disease: Mesctheliomz £s the most disturbing of the

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

4.4.2. Cause of Discase: Tre most up %o date information on the likely agent

responsible for this tyre of pleural neoplasm w2s presented in a press
hand-out issued by Dr. Yagner in February of this vear. He wrote:

" "On current evidence from South Afriea, Ausiralia ard Britain,
it vwould appear that Crocicdolite is mainly implicated in the -

_ developmant of mesothelicma2s. However, casss have occurred

. . in the U.S. (16 in.number between 1653 and 1955) Canaca (6 in
number, 19052-1¢54) and 2 few in Sritain, in which pecple con-
cernad appear to have only been exrosed to' Chrysotile."

At present in South Africa a continuous search is being made to detect
any cases of mesothelial tumour cominz from the Amosite and Chrysotile
mining areas; e far, none has teen dissovered. This search has elso
been carried out in Czechoslovakia where only Russian Chrysotfle is in
use; again, no éiagnosis o mesothelial tumsurs is reporied.

Dr. Cilson, Resea
. Unit, and Wiz c
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. . [ ]
o« §.4.3, §;2;£1mgntalfﬂgr§2 Hagner at the Pneumdconiosis Resscarsh Unis hes
shovn (165E) that under snimel experimental conditions, asbestos
. appears to be a povarful cercinogen. Twenty mp. of eslastos
injJected into the pleura of spzeific pathogen-free strains of rats
hes produced mesothelial tumours in 2 high proportion of ani=els.
This'is so for Chrysotile, Amosite and Crocidelite, btoth natural -
and after extraction of its natural oil by 2 single solvent. 'The
investigation, a survival experiment, is rot yet complete, thus,
it is not yet knowa whether there are significant diffcrences in
the number of tumours produced by different types of fibres. So
far, Amosite has produced the least. : .
Studies on the organic components of a2sbesios are being cars-ied out
by Harington of the Chester Beatty Resvarch Institute. No kycro-
. carbons have been isolated rrom Chrysotile, but Crocidolite, which
e was mined in an area of South Africa with a high fncidence of zeso-
thelioma,_contained 3,4 enzopyrene in relatively hizh amounts.
Harington (1655) has also shoun that during a storage period of §
months, asbesios absorbds 70-85% of the Jute ofl preseat 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 complexss contained in asbestos fibres;
Chrysotile contains nickel (0.53) end chromium (0.19), while Arosite
has mangzanese (0.7%). Serum ‘can elute smell amounte of nickel,
chromium, magnesium and manganese from Carysotile, iron and mangzanese
from Crocidoli<e and Azcsite. Wagzner's animal exzerizents tens to
make the significance of iron uhlikely;as the proportion of this
elerent in Carysotile is only apbout ore tenth of that of Croctdoifte
or Amosite. .

. 4.5 Aerodynamic Banzvicus of Asbestos Fibres
. )i

_____ —~'=z9ze _blmensions: ; Dr. V. Timbrell cf ithe Prneusoconiosis
Research Unit has beesn ensaged for the past few years in examining
the size parameters ef fibres which influence their respiradility.
His investigzatlons have explained the observaifon uhich ruzzied
earlier workers in this field, namoly, the presence of fikres of 100
microns or longer in the lurgs of men or experirentally éxposed
animeals.

et

The explanztion is tnat the particle-freos Falling speed is the most
important parazeter influencing 14s en T7 iato the lunzg. Tats Tallins
spa2cd 1s predsminanily detarmined by fibre diameter, and sha:: very
little Scnesitivily to lensth, espocially whon the aspest ratts

(lengih:diamoter) is nigh, If, therefore, 2 fibre has a sufliciently
srall diareter, the falling spz:zd can ba low enduszh for the fiore %o
escare der>sition by settlemont and irertial precipitation mesionies
. in the uprer zart of the recpiratory 4ract. Hence, daen panatration
to the pulmonary air £3823¢¢ Is noscible. This has Scen shouvn to
. occur if the fibre diaze<er is lesg 4than absus 3.5 atarvons.
LO&B4LC - -
L]
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¥.5.2. Influznes of_Asu22t Retfo: It would Seer that the longor the

) fibre, the more provabllity tnere is of i+ baing intescipted by

. the nesal hairs, However, exeminstion of astastos particle
lengths in the lung has shown Lthea to be of the saze order of
magnitude as the distances detwcen the nasal hairs. Tre possibility
thus arises that the fibres in 2irxeys, in vhich the eirflo: is
laminar, may 2lign themselves With the stresmlines. Hence 1f the-
fibres are fine eaxough, they can be expacted to shov a capacity for

wending their way through fine 2irvays, .

There s no diresct evidence availatle on whether fibres do tend to
align themselves with the a21ir Streamlines. Dy. Timbrell has assunmed
that the conditions in an 2erosol scectirometer prevail in the lung

.- alrvay. Consequently, he has measured the orientations of fibres in
the particle deposits in this instrument, Figure 2 shouws nistogra=s
in which percentage of fibres is plotied against angle 4o airsiresn
in the aerosol Srectrometer for glass, Amosite ang Crocidolite fidres
with aspect ratios <5. A similar histogram for fibres with an 2spect
ratio 35 1s plotted in Figure 3. : - e © e

" It is seen from Figzure 2,when the aspect ratios a2re<5, there is no
preferred orientation for any of the four fibres. Howaver, for fitres
with aspest ratio> 5 (see Figure 3) tners is a definite tendensy for
the fitres of 211 four materials to 2liza theaselves with the direction

. of airflow. - . : .. . .

Furthermore, 1t appears from ®igyre D that there is a zZore markad
terncency for 2lignment of the glass fitres then for the fibres of the
three types of astestos. It is Sugsested that this {s cue to the nighly
Syzmetrical character of these synthetie fibres, whereas the astes:igs
fibres, a2lthough nizhly selected groups, exhini+ slight asymseiry,

4.6 Standarg Szuples .

At the International Conference on the Biological Effects of Asbtestos {n
November 1634, one of the conclusions was as follows:

"There are large differences both in moébidity and rmortality of
asbestos in the Surveys in difforent pParis of the world. These
discrezancies may be explained by the different chemical nature of
the minerals, but there {s at the Sare time an urgsat peed to
standardise radislogical findings and histology.” v
The U.I.C.C. rorking Farty on astassios and czrncer also r2alised this Prodlen, .
and sugzested that interngtional samples of ‘the four main comnercial types .

_of asbestos he r2de avallable, ) . -

Dr. Timorell Supsrvisad the procduction of suon sazples in Johanaesbur; at
the end of July, 16C5. The five samples produced wera: nosite (S.Afrlca),
Crocidolite (S.africa), Carvsotile (Rriedasta), Chrysotile (Carada) and
Anthophyllite (Finlanﬁ). Tie Canadian fivre consists of comgonents from |

efipght aines, and the GOst difffecult provlen excarionsed #2s mizing them ea
L) » . . L)

that any Poriien of the standerd sample as small as a mateh read would be
reoresentative. . )

L O L04Bh
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* The prepzred asbkestos has_b2en packaged into smell seaples, vhich are now .
© 2vailable for distribution. Studies of & wide range of paysical and
. chemical properties of»tﬁe sauples are being made 2t a numbor of vorld

rescarch centres.

5.0 3ECUZST FOR ANALYTTCAL ASSISTANCE . -

- . -

It is understood that all the major asbestos producers in the U.K. have proffescd -
their assistance in condueting research work on the International Sezples.

Dr. Timbrell asked Union Czrbicde U.K. vhether the Corporation would be prepared

to assist in a similar manmer. He requested that we shouls 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 ve .
should ex2mine identical aliquots of the Canadisan Chrysotile sample to deiermine

whether uniform mixing was achieved in Johannesburg.

I
2

&
[
n

s'

was explained to Dr. Timbrell that 1t was imrossible to sive an immeodiate
wer to nis requests. He was, however, promised a reply at the conference on

. the physiecs arnd chemistry of asbestos minerals to be held in Oxford on July 19th.
Dr. Timbrell, ard, hopefully, Drs. Gilsen and Wagner, are scheduled to be 2t this

symposiun, and arrangements have already becn mzde for them to meet Dr. T. J. Hall

and iir. ©. Mumpton of the Union Carbide Corporation.

6.0 DISCUSSION .

6.1 Moral Issves

6.1.1. There seems littie doubt that the toxic effects of our Coalinga
product are still largely unknown. There is a general inference that
. Crocidolite is more liable to produce niesothelioma. Exoneration of .
- - Chrysotile has not been made, however., A discussion with Dr. . Taylor

of the Department of Social lledicine, Queens College,

Dundee, two days

ago, revealed that concern over asbestosis is stil1 increasing, and
that Chrysotile is definitely 1mplica§ed along with the other types ef

asbestos. _ . i

It therefore seems that on the basis of present evidence, we are not
entitled under any circumstances to state that our material i{s not
a health hazard. Wnat is more, if it is believed that a potentfal

customer would use our material '

dangerously’, ard that he is unauare

of the toxicity question, then it must surely be our duty to caution

him and point out Ge2ans whereby:he can hold the asbestos air floas .

concentration 4o a sinimum.

6,1.2; There nas boen a scneral recognitlon that Union Carbide has showm a
Praisetworthy reszinsidility in oifering a pelletised procucs.

Undoubtedly, this has contriduted censicarably to the

continuance

of negotiztions with a nutbos of Faperzaling firms, where dus:
extraction equipmant %o €eal with an open rrocduct s inzdeguate,

o g

other hani, the Res
caterials do not rossess *

hO484 3
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. brought to the fore bdczuse sales of boih are {oreseen in the near
- . future. Cerbide's respunsidilitiag ara souiowhalt lessenza, howavey,
as the custemers will mostly be firrms 2lready exparienses in the
use of asbestos, and those wno are always urder the watenful eye of
the Factory Inspactor.

"~

. 6.2 Expected Rise 1n Asbestos Discases

. In Figure 4, a diazram has been p-csented relating the history of 4he
develorment of the ashestos irdustry and associated health hazards., I
is seen that the world production has increzsed tremendously since the
viar. With the knowledge that mesothelial tumours can tale up to 20 yezsrs
to. develop, it is expected that there will be 2 drgmatic rise in the next
two decades in the nunber of cases discoversd. If this hypothesis 1is
proved correct, then {t is certain that astestos ill receive incressinzly
more adverse publicity. As a result, sales resistance to our precuct may

( . te expacted to stirengthen. It is therefore imperative that 2 Xeep abresst

bl of current researzh work and pudlications, in order that we zay combet both

informed ard exagzerated criticiscs. : :

6.3 Tarssholdd Linit Value

It is undersiood that the maximum duss: level of 5 million particles per cublc
< . foot (still esnared %o by ths U.X. Factory Inspzctorate) was -proposed by an

engineer in 1938 as a2n interim guice. This figure w23 2a arditrary choice,

and h2d no experimental foundation. . '

Dr. Taylor in his Tepdrt of the Internatioral Conference on tne Blclszizal

Effects of Asbestos, 18334, says:

"Tne M.A.C. (Maxtmum Allouable Concaniration) of 5 million particles
" per cudic foot is not now acceptadle., Indusip: should aim az 1
million particles, and accept this figure with reservations until
~ar knowledge in this field 1s exterdad.”

Dr. Taylo:r refterated this again two days 280, odut he did acdmit that practicall:-
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 Astestos Toxicology Report: .

"It is now generally accepled thati 2 man can xork a 40-nour weel for
a lifetime without developing asbestosis, if the asbestos dust
pariicle count is kept at or telow 5 million particles per cubic
foot of air" )

1s now no longer helé to be true bty 2 number of {nformed pespile. An indiczatiorn
of the present opinion on this matter %els oy Union Cardide's Toxieolog:
department would be most weleoma. .

6.4 Simflartsies Sotween Different Chrrsottles

(]
[4]
()

At the 2oment, thers are signs that Cary
Crocidolite for tihe developiant 97 =osathe
L -

eitheor on stasiszical grounds or nisiochzn 'y that 2his (-
(s ]

.
inc2ed ecorroct, sken we TuST be eoralin that Sur masasfal eonforzs plaeal .
: AU4844
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arise,

. . '
to that varlety of Carysotile which has becn vindfcated. - The case could .

for cxample, thet only one of the two Sterndard Chrysotile samples

(Canac¢ian and S.African) is given ¢ total clearance.

6.5 Tibre Aerodvnamics . s : -
One of the obvicus differcinces between Chrysotile from the Coeslinge deposit

and that from other sources is its inherently small fibre dicensiors. Thig,
togetner with the unijue wet refining method employcd, has meant that there
is a great abundance of very smell liberated fibres svailable for. irhalztion

into the lung.

Tae diameter of a single Coalinga fibre is less thana 200 A®, It hes glresdy

been shown ir 4.5.1. that fibres stand a good chanse of de2ply penctrating
the lung if their diameters are aboui 3.5 microns or less. With a dizreter
2% least 100 times smaller, there is no doubt that the Coalinga fibre is
capable of reaching the innermost poriions of the lung. Tais argument will
2pply to the {fibre bundles contained in a bag of open matcrial as well.

It ray
aspecet

be scen from electron paotomicrographs of ‘Coeiinza askestos that the
ratio is usvally ouch greater than 5, ard that the f£ibrils are nighly

symmeirical, and are urnassociated with gangue materials. Thus tnere is the
likelinood thnat they will behave in 2 manner similar to fibreglass in Figure 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, whicn
in fact is probably not the case, the fibres will avoid eccntect with the nasal

hairs,

and so will be capable of passing into the depths of the lung.

RECTHIADATIONS

&

711-Dust Counts

7.1.1.

Bags: Dr. Dernshl in the Toxicology Report states:

"In paper manufacturing, 1t wouid be desirable to know the
dust concentrations vhare the asvestos is cumpad from bags
into the pulp slurry." )

Dr. Taylor states rzcently that he telifeves there is more dugt produces

in opening 2 paper or Plastic bag of asbestos then there is wish 2
conventicnal hessian saék. He was questioned on his reason for this,’

but no satislactory aaswer vias . fortheoming. N N

The author has himself vitnessed a dust eloud i{n the vicinity of -
bags of both palleiised ard oP2n materials wien making up custoran
sample bags after dark. A large nunber of suspeonied pariicles ware

‘Vvisible in a torch tean.

t 2 dust count b2 meda fn the recion of a freshls
sed 2nc opzn products. The readings obtalned
£ the site of opsning.

It is recomzanded tha
oganed bag of pellexi
will te incapendant

2ing Dogtsr: T4 fs aporocfnied that dust conditizans
O =ll. A rough gulde.as %o tha amount of atmoz-

-

<.

at in the region of typieal cutsarsy and a eriging

. AD484D '
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. -v.b B ' .‘ N .
doctor would nnverthclcss te verj uscful. ‘The asbesiss concentration
would then be a smell prorortion of tlids. Dr. Teylor hes suggested

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

.
. & -

T.2 Analstical Assistance

It is rccommended that Union Carbide offer to assist the Pneumoconiosis
Research Council in trace elczent enelysis of the Standard samples, for
thrce reasons: . .

7.2.1. This unit 1s held in high esteem in the U.K. Carbide's aid would
- enable us to maintain close contact with the unit, and so enable us
to keep up to date with current research :ork and idees. Drs. Gilscon,
VWagner and Timbrell are leaders in ‘the field in Great Britain. It was
noticesble too that "at the New York Academy of Sciences Symposium on
the Biological Effects of Asbestos held last Auturn, about half tHe
contributions vere from the U.K."

7.2.2. Dr. Timbrell has shova great interest in our material, mainly because
of the symmeiry and uniformitiy of the fidbre structure. HKe has stated
his intention of doing some animal inhelation experiments with it.

We therefore stand a good chance of having the Coalinga material, at
least in part, evaluated alongside the Standard samples.

point. It is felt that If custoemars see that the coamipzny has reccs-
nised a problen, has tried to define it, and 13 subsequently offering
assistance towards a solution, then they cannot refuse to Juy sdlely
on toxicological grounds.

7.2.3. The fact that we would be assisting research would make a zood sellins'J&}

Y/

I. C. Savers

ICS:4x: .
12.5.67. . . .
. H . -9 .
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