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SUMMARY . 

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

Descriptions are given of the attitudes of the various industries 2pproeched. Action taken by Union Carbide U.X. personnel fs recorded. Up to date information is presented, and its implications are discussed. ) 

Attention {fs brought to a forzal request meade by the Pneumoconiosis , Research Unit, Penarth, S.Yales, for assistance with the{r research programme. The: recormendation 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,
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A HEALTH HAZARD IN THE U HITED KINGDOM 

1.0 ITROWUCTION INTRODUCTION 
Union. Carbide U.K. Limited hrs been Promoting t Just over two years. During this time, the pub aware of the considerable health risks associat This has come ebout with e oixture of both good and in January, interest Was acceler in which Blue asbestos 

he sale of Coalinge asbestos for lic has become inereesinsly ed with the use of this material. 7 ard Misleading press articles, : 2ted by a provocative television rIgrTanzze was spectacularly condenned. : 
So far, over 20 Potential customers have raised an ausurance that Carb‘de's material will not bd. empleyees. Sone have even refused to consider the matter becomes Satisfactorily resolved. I+ of activity by the Factory Health Inszectors as Objections are the prime reasens for the reluct 
Carbdide's replies have 
Office on March 22nd, 1955, and October 7th, 1966 

been based upon the two 
"Asbestos Toxicology Report". These have cone there is 2 Growing feeling that the queted "Sheshsig 

the anxiety. Hovever, 
Limit Value" is no longer tenable. This, coupl positive knovledge, Still makes the whole situa With this in ainad, it was thought Optortune to by Unton Carbide U.K., 
Several sources. 

. 

2.0 HismosIcar SUSARY 

2.1 General 

It is Possible tha 

and present a survey of 

t public interest wes fat article in the Sunday Times (3ist Cctober, of Newhouse and Trompson at the London Hospital, These two workers. nad 
conducted an epicemiolozical Survey on 83 patients admitted to the hospital Ve 

Over @pproxinately 
Positively diagnos 
of exzosure to ast 
histories coule te 

It was also in thi 
wife who dies of mesothelions, ang wh 

50 years. Each Ddatient ed diffuse pleura) OF peritones) mesothelioxs, Evidence estos wes obtained in ie) accurately traced. 

the issue, and have requested Ca source of danger to their a laboratory evaluation unt] 1s felt that an intensification C— well as potential Union wo, ance. . 

communications Sent from New York 66, as well as Dr. Dernenl 's part-way in alleviating some of 

ed with +he Overall lack of 
tion manifestly unsatisfacter;;. a review the action taken to dace the information Slezned frca 

tiated in Great Britain by an 1055) which Surmarised the wosk 

(41 male and 42 female) had 

of the 75 cases whose becksrsund ° 

S article that the description was given of a dockes'’s ws OSe@ only contact with asvestss had 
resulted fron washing hes husbana's overalls. This exemple has tecore a 
cliché, art is now efted by all Oprsnents of asdestos US2ge, 
Pactorfes tn the U.K. are at Present in 1931, Realisatior, tha brousht aleut be Sicures Publishes 

Prosail sete 
2 

. 
cd 

Insurance, These 
~ 

pe 

2° t 
Snow that ‘acre hes ba n 

a 

Soverned bs outmozed Actestos Regulations © the: are not entirely effecsive ° he Rintstr; of Pensions and Natio: a e 2 en overall decrease tn the nunbder t
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2.2 

of. . ¢ . 

of new cases of most types of pneumeconiosis, but for astestosts the trend is still upward. 
Over the years 1959-64, 

Shorn below are the number of diagnosed asbestosis czses 

_ , 1950 1961-1952 1953 1954 Number of Casés 29 AS - ,52 6&y | 8 . 
e 

The Ministry of Labour is now actively enzaged in formulating a nex code of regulations, which this 
lagsers and dockers, 

time will be more Strinsent and will include pipe both of whom were excluded in 1931. . : 
To date, about 500 cases of cancer of the lung and mesothelioms ere known 
to have occurred among people exposed to 

carcinoma of the lung - largely due to smoking - 
pointed out, hovever, that close attention has been paid to the inevitable that an unknown number of ease 

Only 3 or 4 mills in the U.K. are bona fi these mills specifically in mind, the Pap sent a circular to its members Jast year, of Social Security had made regulations ( “compensation to be granted to persons suf diseases. One of these was "diffuse meso 

This publication caused a nunbder of quest engeged in the evaluation of High Purity asbestos. exhibit the approach to the preblem taken 

2.2.1. Southalls. - 
Tnis was the first mill to challeh stanépoint, They ran a 2-day tria some technical advantages. 
as they calculated that there woul asbestos produced each day at the 

Charles Turner.-. - rfval of South at creping Coctor and cutters, 

2.2.5. Pllis Russel), - 
m2sks “hen evaluating High Purity to run 2 trial sc far is Prebadly experimental werk rather than trepidation as to 

2.2.4. Dartfora Petcr. - rana trial a 

Several (mainly unanswerable) Oferatives. Prasart mill Subject hes been 'forestten! 

SENT SS Steen eee eee o, 

a ee 

They refused, 

astestos dust in the U.X. This 
that 25,000 cases of 

re diagnosed itn this 
that it {is only recently problem. It is therefore 

Ss has escaped detection. 

Ce esbestos users. Probably with er and Board Makers Federation This stated that the rinister invexed in 1956) which Qllovwad for fering from a nunder of prescritec theliomna", 

and douots by several mills 
The following exanples by some of the British mills. 

fons 

makers of Cellulose. wadding for Sanitary applications. Se our material from a texivologtcal 1 at the end of 1955, and showed hovever, to Proceed furthe= d be at least 2 lbs. of airborne creping doctor, ~ . 

alls. Also worried by duss hazardz 
a 

tne laboratory Personnel were: advised sO Wear asbestos. Nevertheless, fatlure attributable to indesistyn 
toxic hazards. 

few days after the damming tele- The mi11 safety officer was present, and est-ed Gviestions, as did a nuxber of plies is to run the Boxe Sofal when tne 

the 
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2.2.5. Reed Group. + - showed concern 9 months ego. Their Medical Officer consulted the Chosiical Health Officer and Sent a letter to Imperial mill, who vere intending to use asbestos. He stated that in his. opinion, the amount of ascestos uscd (less than 2% in the sheet) ‘was too sSmall*to be a hazard to health. 

2.3 Other Applications ; Thy 
. 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 hecessary to offer. the Open grade products, because few manufacturers have sufficiently high sheer devices to liberate the compacted pellets. : . 

All manufacturers are avare of the probable toxic hazards, esrecflally those already utilising asbestos in sone of their products. Reaction varies, but it would seen that more objectiors and refusals to zo 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.1. are tightening up their procedures concerning esbestos. Their laboratory personnel have been instructed to weer masks when Cealing «ith the material. : 

The technical section of Dunlop Chemicals is very worried hy the Manzgement Prorosal that all esbestos should be eradicated frem their works, 
British Paints report that the factory inspectors have recommenced, and will eventually insist on, costly extraction equipzent for those departments , dealing with asdestos. The techinical personnel have stated that there {s no substitute for the fibrous material, and they envisage that a compromise 
will have to be made. 

: 

j 2.4 Dockers - 

Until the last fey months, asbestcs was imported into the U.K. in hesstan bags. Provably as a result of the television prosremne, 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 
ports. For example, less than three weeks 269, a dispute arose at Liversso} 
docks over a cargo of aStestos. COC men vere involved, end even after the 
employers had offered to Susply masks and overalls, together with additions! — pay-rates, the dockers refused to'work the cargo until it was ‘properly’ Packed. It is believed that only thrce Forts are now open to the PASS2s2 of. 
the material. They are Bristol, hull and Manchester, 

3.0 ACTION TEER BY iron CaPRIDE - 7 
3.1 Visits 

Three infsrned sources hava been @prroached since Sestesker, 1055, They are: 

7 meee om 
oe mn tem wee ee nee
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3.1.1. Cheateat Inspector of Health, Baynards House, 1-13 Chepstow Place, Westbourne Grove, London. Contect: Mr. R. Welpole. . 
This is the heedquerters end reference centre for the regions] * ' factory inspectors. The outcore of the meeting wes a confirmation that the 5,000,000 Particles per cubtfe foot thresnold limit is currently adhered to in Greet Pritein. It is expressed over here "--- a8 176 particles per c.c. - 

+ 

3.1.2. Asbestosis Research Council, P.O. Box No. 40, Rochdale, Lencashire. Contact: Dr. S. Holmes. . 
“7+ Thts is a body set up by the three biggest asbestos companies in ‘Great Britain. It ts primarily concerned with minimizing the asbestos dust atmospheres fin their factories. Their enbitions Seem to have been almost fulfilled. Turners of Rochéale clain +5 have had only 3 deaths attributed to esdestos since 1&1. Tey believe that these were the result of the last var when their Operators. were working long hours under dlackout 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 2n item of greet interest. Apparently, sore types of masks used to protect workers from esoestos and other dusts, do themselves contain Crocidolite es the filter medius, Turners have experimented with them, and have fous:d that it ts ' possibdle to inhale an exsrenely hish concentrecion Sf asbestss é- a@ short space of time. . , 

3.1.3. Pneumoconfosis Research Unit, Llandough Hospital, Penarth, Glz=srg2n, Contacts; Dr. V. Timbrell, Dr. A. Walters. . 
This unit is a branch of the Medical Research Council. It was originated initially to study the effects of coal cust in the luns. It is also associated with the U.I.C.C. (Union Internationale Contra Cancer). t 

. 
The group consists of about-12 competent men, among whom Drs, Gilson, Wagner and Timbrell are ‘orld authorities. Toney are currentiy attempting to seek a solution to the prodlen of the zetlolesy of mesothelioma, ard also to discover whether only ore tyre of asbestos is responsible for the development of these tumsurs. - é 

. 
. 3.2 Dockers 

Three courses of action have so far been taken: 

3.2.1. Meeting with the Shifoumers end Dock Labour Committee, Unisn Carbide being represented by Messrs. Cheston, Savers and Sly. The Ppuresse Was to acquaint the dockers with our pelletised Preduct, and to learn whet form of Packing was mOSt. accentadic to then. The outccre of this moctins hes alraosty ben deseribed <n a report by Mr. P. 2. Chestsn on 1624 abreary, 1957. 

. 
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ad . . 
3.2.2. Messrs. Cheston and Sly were pres 

of Jnion Carbide High Purlty oell 
. descripticn of the consignment's 

> difficulty encountered in persued 

cnt at the unloading of 59D tons 
ets from the s.s. Folinas. A 
condition and the subsequent 
ing the dockers to vork it heve already been reported by Hr. Sly... - 

3.2.3. Designs of a new and Stronger pallet have been sent to New York 
also been conducted with several shipping lines who spectalise in container transport. One particular company has offered favourable rates which should enable material to be delivered to London docks at a viable cost ard in e manner which will be completely acceptable to the dockers. 

and King City. Negottetions have 

3.3 Literature Surveys 

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

4.0 INFORMATION ACCRUED . 

4.1 Diseases Associated with Asbestos 

Three diseases are believed to be caused 
into the lungs. They ere: 

K.1.1. Asbestosis. 

4.1.2. Bronchial carcinoma. 

dy the inhalation of astestos 

451.3. Mesotheliona of the pleura and Feritoncum. 

Evidence is now srowing to indicate that there is also an increased incidence of cancers of the gastro-intestinal tract. It has been Sugsested that asbestos fLbres may migrate from the lung, but shere is also the possibility that they may pe Swellowed direct (inzestion of bronchial secretions). _ Support for the migration theory has deen Strengthened by the discovery of asbestos flores in the liver ana spleen. 

4.2 Asbestosis 

4.2.2. Nature of Disesse: This disezse, which appears to result froa long exposure to asbestos dust, is sinilar to the well defined complaint, silicosis. The dust particles Stimulate the proli- . feration of fibroblasts, waich produce:a slow, insidious, low Grace, prosressive fibrosis, which commences in the region of the bronchioles. This causes 2@ thicxening of the bronchiole .wall and the Pleura, out in its early stases, the lesion is not obstructive. As fibrosis develops, however, the whole lusg becores Scarred, so that the. oxygen/earbon dioxide interchange between the air and the blood is impeded. This causes an extra burden on the heart, which may prematurely fatY 

The final staz 
. body', which fs solie 

an iron-protcin ccomnlex i 

under the strain. 

¢ of astestosis ts the formation of the ‘astestos eved to te a Perritiq envelupe (Ferritin is 
walch contairs about 205 fron) su 
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4.2.2. 

-9- 

the asbestos fibre. This ts leid doun in concentric rings. The Ferritin material is a normal bocy constituent, and the -1ron component is believed mot to be derived from the fron Present in asbestos. . 

Mortality Rates: Examination of the figuses covering the two Periods 1931-% ana 1957-55 reveals that there hes been no striking change in the years of exposure or duration of illness in the deaths fron asbestosis. There has, however, been a marked change in the average age at death - a rise of nearly 10 years in -men and 20 in women. (This increase has been attributed to a virtual elimination of tuberculosis in the U.K. in recent years.) In 1954, the average age at death was 5/7 years, but even so, ' subjects who had been under heavy exposure to asbestos were dying 

4.3 Bronchial Cercinome 

in their 30's and 40's. 

Experimental Work: Quantitive inhalation experiments 6n aninals are now being carried out by Wagner et al. - They have already shorn that Chrysotile produces less florosis than Amosite or Crocidolite for the same dose by inhalation. This appears to be due to a mere rapid elimination of the Carysotile, probably due to a solubility effect. Figure 1 shows the results of giving equal doses of Chrysotile, Crocidolite, Amosite and finely powdered Glass ts rats _by inhalation. Each point on the graph is the ceen of 8 rats, (equal nunbers of male and female). . 

The importance of particle length in the development of fibrosis is still not solved. Wagner has shown that in several eninal Species, fibrosis of the lungs £s produced by fine particies or very short fibres. It is believed that long fibres nay still be more fibrogenic for a given mass than short ones.- 

i 
Nature_of Disease: This {s the same type of cancer as that Produced by cigarettes, and it is now accepted that asdSestos also predisposes to this condition. 

: 

Mortality Rates: The proportion of asbestosis death certificates, which also record a thoracic tumour (lung cancez), has risen in both sexes disproportionately to the numoer of uncomplicated cases Of asbestosis. Currently, over 505 of males dying with asbestosis also have a neoplasm. Even when viewed asazinst the Steadily rising incidence of lung cancer in the Population as a whole, there seens little Goubt that the Inesease {s a real one. Evidence of this is shown below in Teble 1: 

hU4837 
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. oe MALES.« ‘° FEMALES 

Pericd Asbestosis “@ with . Asbestosis $ sith 
_ Asbestosis with lung . cancer of AT aeoene with lung cancer of 

all deaths cancer lung . $ cancer lung 

1924-20 13 - NIL - 7 - “NIL 
1951-49 66 ae) 19.7 82. 5 6.1 
1941-50 92 21 22.8- . 45 "5 11.1. 
1951-60 144 "aS 31.3 kO 11 27.5 

1951-64 113 62 54.7 26 "7 2 26.9 

1924-64 ko8 AD 32.9 200 28 14.0 

Table 1 

4.4 Mesothelioma 

BRL, Occurrence of Disease: Mesothelioma ‘s the most disturbing of the 
three diseases attributable to ascestos for two reasons. Firstly, 
in contrast to bronchial carcinoma, it can occur in People wita 
minimal fibrosis, f.e. only after a brief 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 las between the orfginal exposure 
and the clinical aprearanse of the cancer. Thirty years {s estimated 
‘to be an average time. . 

responsible for this tyre of pleural neoplesm wes presented in a press 
hand-out issued by Dr. Wagner in February of this year. He wrote: 

Cause of Disease: Tre most up to Cate information on the likely agent 

’ "On current evidence from South Africa, Australia ard Britain, 
" it would eppear that Crocidolite ts mainly implicated in the 

development of mesotheliomas. However, cases have occurred 
in the U.S. (16 in. number between 1653 and 1955) Canada (6 in 
number,’ 1952-1954) and 2 few in Srétein, in which people con- 
cerned appear to have only been exposed to’ Chrysotile." 

At present in South Africa a continuous search fis deing made to detect | 
any cases of mesothelial tumour comings from the Amosite and Chrevsotile 
mining areas; s2 far, none has teen discovered. This search hes 2iso 
been carried out in Czechoslovakia where only Russian Chrysotile is in 
use; again, no éiagnosis of nesothelial tumcurs is Teposted,. 

Dr. Gilson, Res ear irector of the W.R.C. Pneissoconfoats Bescurch 
Unit, and his collezsus, 

tnoir rt 
* 
ry 

Dr. Wagner, have both stated in a oucber of 
parers that 2gor taex at present is to “establisi: whether 
only one type of astestos is responsible for the development of these 
tumours, and if other varieties can be excrersted". ° 

hoy A24833 
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4.4.3. Experimental” york! Vagner at the Pnoumdconiosis Research Unit hes shown (1655) that under eninel experimental conditions, asbestos appeers to be a poverful cereinogen. Twenty ng. of esbestos injected irto the Pleura of spscific pathogen-free strains of rats hes produced mesothelial tumours in a high proportion of anizels. This'is so for Chrysotile, Amosite end Crosidolite, both natural - and after extraction of its natural ofl by a single solvent. ‘The investigation, a survive] experiment, {fs not yet complete, thus, it 1s not yet known whether there are significant differences in the number of tumours produced by different types of fibres. So far, Amosite has produced the least. 

Studies on the organic components of asbestos are being carzied out by Harington of the Chester Heatty Research Institute. No hydéro- . carbons have been tsolated rrom Chrysotile, but Crocidolite, which aan was mined in an area of South Africa with a high {inefdence of seso- thelioma, contained 3,4 benzopyrene in relatively high amounts. Harington (1955) has also shown thet during a storase period of 6 months, asbestos absorbs 70-853 of the Jute of] present in jute secks. It is not yet clear whether these oils are of eny diolezgical or medical importance. . 
. 

The suggestion has been nade that asbestos carcinogenicity may be related tothe metals or metal complexes contained in asbestos flores; Chrysotile contains nicke) (0.5%) end chromiun (0.15), while Arosite has manganese (0.7%). Serum ‘can elute smzll amounts of nickel, chromium, magnesium and manganese from Carysotile, fron and manganese from Crocidolite and Axcsite. Wagner's eninal experinzents tend to meke the significance of tron unlfxely, as the proportion of this element in Chrysotile is only about one tenth of that of Crocidolite or Amosite. 
. 

4.5 Aerodynamic Benaviscur of Asbestos Fiores 

4.5.1. influence of Fiore Dimensions: iDr. Y. Timbrell cf the Preuxoconiosis Research Unit has been ensasead for the past few years in examining the size parameters ef fibres which influence their respiradility. His investigations have explained tne observation wiich puzzied earlier workers in this field, namely, the presence of fibres of 100 microns or longer in the lunss of men or experinentally €xposed animals. ° 

The explanation {fs tnat the particle-frec Falling Speed {is the most important parareter influencing {4s er ry into the lung. Tats Zalling spece 1s predsminantly Cetermmined by fibre Claneter, and sho-rs very little Scnsitivity to length, espoctalle when the eerest ratio (length:diareter) is hich. If, therefore, 2 fibre has a suffietently small diameter, the falling sosed can be low enoush for the “fore to escere deposition by settlement and frertial precipltation mechaniens . in the uprer part of the Secpiratory tract, Hence, deen mretration to the milmonar; air fences is possible. This hes Seen shoon + occur if the ffore dfaneter is less than abtsus 3-5 aisrons. 

e-em e meee ome wan os a see 
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4.5.2. enfluchee of Aspect Ratio: Tt would seer that the longer the 
fibre, the more probability there {s of it being intercepted by 
the nesal hairs. However, exeninetion Of asbestos particle lengths in the lung has shown thea to be of the S8=e order of 
magnitude as the distances detwcen the nasal hairs. Tre possibility 
thus arises that the fibres in airseys, in which the eirlow is 
laminar, may align themselves with the Streenlines. Hence if the 
fibres are fine enough, they can be expected to show a Capacity for 
wending their way throuch fine airways. 

There is no direct evidence available on whether fibres do tend to 
align thenselves with the efir Streamlines. pr, Timbrell has assumed 
that the conditions in an aerosol] Stectrometer Prevail in the lung 

-- airway. Consequently, he has measured the orientations of fibres in 
the particle deposits in this instrument, Figure 2 sho:s histogra-s 
in which percentese of fibres is Plotted against angle to airstresn 
in the aerosol Stectrometer for Slass, Amosite and Crocidolite fibres 
with aspect ratios <5. A similar histogram for flores with an 2spect 
ratio >5 1s plotted in Figure 3. . we eee ; 

’ It is Seen from Fizgure 2,when the aspect ratios are <5, there is no 
preferred Orlentation for any of the four fibres. However, for filtres 
with aspect ratio>5 (see Figure 3) there is a definite tendensy for 
the fibres of all four materials to aliza theaselves with the direction 

. Of airflow. - 
: noe : ' Furthermore, it appears from @icure > that there is a more marked 

tendency for ali ment of the glass fitres then for the fibres of the 
three types of asbestos. It ts Sugstsiec that this is cue to the nishly 
Symmetrical character of these Synthetic fibres, whereas the estescos 
fibres, although nizaly selected Sroups, exhibits slish asymiesrs. 

8.6 Standard Szaples 

At the Iaternational Conference on the Biological Effects of Asbestos in 
November 1554, one of the conclusions was as follows: "There are large differences both in morbidity and Gortality of 

esbestos in the surveys in different parts of the world. These 
discresancies may be explained by the different chemical Nature of 
the minerals, but there is at the Same tine an urgent need to 
Standardise radiclogical findings end histology." ~. The U.I.c.¢, working Farty on asbestos and cancer also Tealised this Problea, 

and sugsested that international Samples of the four mein commerefal types 
of asbestos be m2ce avaflable, 

Dr. Timorel) Supervised the Production of such saaples in Johannesburg et 
the end of July, 166. The five samples Procuced were: Anosite (S.Africa), 
Crocidolite (S.Africa), Chrysotile (Riedesta), Chrysotile (Canada) and 
Anthophyl lice (Finland). Tne Canadian fibre consists of Components: fron | 
eigat mines, end the Gost a@ifflouLte Problen exPerionsed #28 aizing then es 

that any Portion of the Standerd saxsie as small as a match kead would be 
representative. 

: 
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5.0 

6.0 

_° Tne prepared astestos hes been pec: 
available for distribution. Studie 
chesieal properties of the Sanples 
resexreh centres. — , 

oot, RECUEST FOR ANALYTICAL ASSISTANCE 

It is understood that all the major 2s> 
their essistance in conducting research 
Dr. Timbrell ested Union Carbide U.K. wv 
to assist in a similar menner. He requ 
analyses of the five Semples. Apparent 
Llandoush Hospital for doing this. Dr. 
should exzemine identical aliquots of th whether uniform mixing was achieved in 

& “as explained to Dr. Timbrell that i 
answer to nis requests. He was, howeve 
the physics ard chemistry of asbestos m 
Dr. Timbrell, arg, hopefully, Drs. Gilse 
Synposiua, and arrangements have alread 
end iir. F. Mumpton of the Union Carbide 

DISCUSSION . 

6.1 Moral Issues 

6.1.1. There seems littie doubt tha 
Product are still largely unknown. 
Crocidolite is more liable to produce 
Chrysotile has not been made 
of the Department of Soc 
@50, revealed that concern o 
that Chrysotile is Gefinitel 
asbestos. 

It therefore seems that on the basis of entitled under any circumst2 
a health hazard. wnat is mo 
customer would use our mater 
‘of the toxicity question, th 
him and point out heans wher 
concentration to a minimum. 

6.1.2. There nes toen a general ree 
praisevorthy resrensidility 
Undoubtedly, this has contri 
Of negotiations with a 
extraction equipment +o Geal 

On the other 

ial Medicine, Queens College, 

number of 

hard, the Resin Grace (open) erd Gaterials do not Possess *hi 

eccd into srzll seaples, thich are nov , s of @ wide range of Physical and 
ere being made at a nuzter of rorld 

- oo 

estos producers in the U.K. have proffercd.. work on the International Semples. 
hether the Corporation would be prepared 
ested that re should carry out trace 
ly, they have no adequate facilities at 
Timbrell has also requested thet we 
¢ Canadian Chrysotile sample to determine 
Johannesburg. . - 3 

t vas imrossibdle to Sive an tomediate 
Yr, promised a reply et the conference on 
inerals to be held in Oxford on July 19th. n and Wagner, ere scheduled to be et this y been made for them to meet Dr. T. J. Hall Corporation. . , 

© the toxte effects of our Coalinga 
There is a general inference that 

Mesothelione. Exoneration of 
A discussion with Dr. W. Taylor 

Dundee, two days ver asbestosis {s still increasing, end y inplicated along with the other types cf . H 7 

» however, 

present evidence, we are not maces to state that our material is not re, if it is believed that a potential fal ‘dangerously’, and that he is Unaware en it must surely be our duty to caution eby he can hold the asbestos afr float 

ognition that Union Carbide has shorn a in offering a pelletised producs. 
duted consicerably to the continuance 

rarcraaking firms, where dust 
with an open product {ts inedequate, 

Heh Purlty open 
2 and the moral question ‘4s 

bh Pea 
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brougnt to the fore bdcause Sales of both are foreseen * ° . future. Carbide's responsid{lities ara Somevnat lessen as the custemers will mostly be fircs already experiens use of asbestos, and those wno are aluays urder tne wat the Factory Insp-ctor. 

6.2 Expected Rise in Asbestos Discasns 

. In Figure 4, a diegrem has teen presented relating the history Cevelopnent of the asbestos industry and associated health raz is seen that the world production has increased tremendously s 

fin the nesr 
22, hovever, 
ed in the 
chful eye of — 

of the 

ards. I% 
ince the war. With the knowledge that mesothelial tumours can take up to 40 yeers to. develop, it fs expected that there will be @ craematic rise two decades in the mumber of cases discovered. If this hypots 
in the next 
esis ts proved correct, then it is certain that asbestos will recetve increasingly more adverse Ppadlicity. As a result, sales resistance to our precuct mar ( . te expected to strengthen. It ts therefore inperative that we keep abrezs+ “ee of current research work and padlications, in order that we ray conbet both informed and exagserated eriticiszs. 

6.3 Tareshold Linit Valus 

It is understood that the maximum dust level of 5 million particles per eudic . foot (still edhered +o by the U.X. Factory Insp2ctorate) WaS -proposed by an engineer in 1938 as an interim guide. This figure «as an arbitrary choice, _ and had no experimental foundation. 
@ 

Dr. Taylor in his report of the Internatioral Conference on the Blelesical Effects of Asbestos, 1954, says: 
"Tne M.A.C. (Maxtmum Allowable Concentration) of 5 million particles - “per cubfe foot is not now acceptable. Industry should aim at 1 million particles, and accept this figure with reservations until amr knowledge in this field fs extended." 

come. . 

Dr. Taylor reitereted this asain two days #80, out he did admit 2 million particles per cubic foot might have to suffice for quite a while to 

that practicali:- 

It thus appears that the sentence in Dr. Dernehl'’s Asbestos Toxicology Report: . 
"It is now senerally accepted thet 2 man can work a KO-hour week for a lifetime without developing asbestosis, if the asbestos dust particle count {is kept at or below 5 aZllion pasticles per cubic foot of air" 

is now no longer helé to be true by a number of informed pecple. An indisatio: of the present Opinion on this matter held by Unton Cardide's Toxicoics; department would be aost welcome. 

6.8 Simtlarities Sowveen Different Chrvsottles 

At the soment, thers are signs that Carvsatile S2y be less se Crocidolite for the Sevelopzent of sesothelsat Sumours. Sz either on statiscical STouNss o> Ristocshenieelly, thas this i: inésed corsect, then’ «e cust be cercain tas ous matesfal con 

$
5
 

Union Carbide trial exhibit Union Carbide 735: I. C. Savers, Asbestos as a Health Hazard in the United Kingdom (1…
ACL Doc 20182 · Page 16 of 19

Published by AsbestosClaims.Law

asbestosclaims.law/library/20182/16

https://asbestosclaims.law/library/20182/16


i ==>" a , 

HS ™ ‘. | ‘: . 
1 ty 

. J \ 
1 Mesothetial 
' . * Tumours 
H . Without Asbestosis 
i] : . 
1 of, 

ao ae a ole eee — ee bd E » 4 . . i ae . r) 
1$60 L 4 oe . z 

. ° + e 

c . . ad . . - : . oe 
t 

. . . . ry . 

750 _ 

t 

Figure 4: Dicsram relating the nls tory of the devclopment of the astestos ° 
imcustry and esssotated health hacards, 

, 
ft. A KO484%5 

; . 
2 SITS tee 0 ae ee ee ee ase ee 

e ® ° fe 

BIS mem wee mw wenn = 

WORLO - sore. _. . PRODUCTION 
START CF ASSESTOS INDUSTAY - 

* Insulation 
Workers 

. AsS2stosis 
: And ° 

' turd Cancer 
a 

TSS eee ee es

Union Carbide trial exhibit Union Carbide 735: I. C. Savers, Asbestos as a Health Hazard in the United Kingdom (1…
ACL Doc 20182 · Page 17 of 19

Published by AsbestosClaims.Law

asbestosclaims.law/library/20182/17

https://asbestosclaims.law/library/20182/17


“se : 

. a 

. to that variety of Chrysotile which has been vindieated. - The case could ° arise, for exeaple, thet only one of the two Stendare Chrysotile samples (Canadian and S.African) is given 2 total clearance. 

6.5 Fibre Aerodynamics . _ 

One of the obvicus differences betveen Chrysotile fron the Coalinga deposit and that from other sources is its inherently szall fibre dinensiors. Thip, together with the unique wet refining method employed, has meant thet there is a Great abundance of very small liberated fibres ‘available for. innaletion into the lung. 

Tae diameter of a Single Coalingz fibre is less than 300 a°. rt hes elready been shown in 4.5.1. that fibres stand a good chance of deeply Penetrating the lung if their diameters are about 3-5 microns or less. With a diareter at least 100 times smaller, there {s no doubt that the Coalinga fibre is capaole of reaching the innermost portions of the lung. This argument will epply to the fibre bundles contained in a bag of open material es well. 
It may be seen from electron photomicrographs of Cogiinga asbestos that the aspect ratio is usually mich greater than 5, ard that the fibrils are highly Symmetrical, and are unassociated with eengue materials. Thus there ts the lixelinood thet they will behave in a 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 todily air passages, whics in fact is probably not the case, the fibres will avoid contect with the casal hairs, and so will ve capedle of passing into the depths of the lung. 

7.0 RECCHAENDATIONS 

7.1 Dust Counts 

7.1.1. Bass: Dr. Dernehl in the Toxicology Report stetes: 
"In paper manufacturing, it would be desirable to know the dust concentrations wnere the asbestos is dumped from bags 

Dr. Taylor states recently that he believes there {fs rore dust Produces in opening 2 paper or Plastic beg of asbestos than there is with 2 conventicnal hessian seek. He “2S questioned on his reason for this, but no Satisfactory answer Was forthcoming. 5 

The author has himself witnessed a dust cloud in the vicinity of bags of both palletised ard OPen materials when making up custeres Sample bags after dark. A larse nunber of suspenied particles were visible in a torch bean. 
. 

It {s recosmantes that a dust count b2 made fn the region of a freshls Ofened bas of pelletised are Oren procucts. The readings obtained will te incerendens of tne site of opening. 

siping Doetss: I4 ts appreciated that dust conditiens 22 to mill. A Touch guide .zs to the amount of atmos- presént in the reston of typical cutters and a créping 

804840 

7.1.2. 
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doctor vould nevertheless be very useful. ‘The asbestos concentretion 
would then be a smail proportion of this. Dr. Taylor hes sugcested 
tne use of the Royeo instrusent for a period of, say, 8 hours. 

e Por 
- 7.2 Analytical Assistance 

It. is recommenced that Union Carbide offer to assist the Pneumoconiosis 
Research Couneil in trace element enalysis of the Standard samples, for 
three reasons: - : . 

7.2.1. This unit is held in high estcem 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 worl and ideas. Drs. Gilson, 
Wagner and Tinbrell are leaders in ‘the field in Great Britain. It was 
noticeable too that "at the New York Acadeny of Sciences Symposium on 
the Biological Effects of Asbestos held last Auturn, about half the 
contributions were from the U.K." , . 

7.2.2. Dr. Timbrell hes shown great interest in our material, mainly because 
of the symmetry and uniformity of the fibre structure. He hes stated 
his intention of doing some enimal inkelation experiments with it. 
We therefore stand a good chence of having the Coalinga material, at 
least in part, evaluated alongside the Standard samples. — . 

7.2.3. 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 recss- J 
nised a problem, has tried to define it, end is subsequently offerins 
assistance towards a solution, then they cannot refuse to duy sslely 
on toxtcolosical grounds. 

v3. 

I. C. Savers 

ICS:2h . 

12.5.67. 
A04847 
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