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SUMMARY , . 

This report has bcen written to show the concern on toxicologice! 
grounds ¢ of those people involved with asbestos in the U.K. 

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

Attention {s brought to a “formal reguest made by the Pneumoconiosis 
" Research Unit, Penarth, S.Weles, for assistance with their research 
programme. The: reconziendation is made that Union Carbide s! hould 
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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ASBESTOS AS A NEALTH HAZARD IN THE UNITED KIEGDOH 

Union.Carodide U.K. Limited has been promoting the sal Just over tvo years. 
aware of the considerable health risks associated with the use of this material. Tnis h2s come ebout with e mixture of both 
and 

in which Blue asbestos was 

INTRODUCTION , ; Loo — 

e of Coalinge asbestos for During this time, the Public nas become increasinsly 

g00d ard misleading press articles, a in January, interest was accelerated by a provocative television programe spectacularly condemned. : . 
So far, over 20 Potential customers have raised the issue, and have requeste2 an assurance that Carbide's material will not oe a sour empleyees. 
the 

of activity by the Factory Health Inspectors objections are the prime reasens for the reluctance. 

Carbdide's replies have been 
Office on tarch 22nd, 1955, 
"Asbestos Toxicology Rerort"”, 
the 

Limit Value" is no loncer tenable. 
positive knowledge, Still makes the 
With this in mind, it was thought opportune to review the action taten ° by Union Carbide U.K., and present a Survey of the information gleaned 

ce of danger to thei ' Some have even refused to consider a laboratory evaluation until becomes satisfactorily resolved. It is felt that an intensification C— 2s well as potential Union wo 

matter 

based upon the two communications sent from New York and October 7th, 1966, as vell as Dr. Dernenl's These have gone part-way in alleviating some of However, there is a growing feelings that the quoted "TWiossksld This, coupled with the overall lack of 
whole situation manifestly unsatisfactsr;. 

tO date 
irca 

anxiaty. 

Several sources, 
. . 

- 
. 

EESTORICAL SUMMARY 

2.1 

istories could te 

i General - 

It is possible that Public interest wes initiated in Great Britain by an article in the Sunday Times (3lst October, 1955) which Summarised the work of Newhouse and Thompson at the London Hospital. These two workers. nad conducted an epicemiolosical Survey on 83 patients admitted to the hospital “v Over approximately 50 years. Each DSatient (41 male and 42 female) had Positively diagnosed diffuse pleural or peritoneal mesothelio=s. Evidence =—s_| of exzosure to asbestos was Obtained in 40 of the 76 cases whose becksround | accurately traced. 

© was also in this article that the description was given of a dockesr's wife who died of mesotnelionm2, and whose Only contact with assestss had resulted fron washing her husbara's overalls. This exomple has becomn a cliché, an? is now eited by all opronents of esdestos usages. 
Pastories the U.X%. are at Present governed by outmoded Asbestos Resulactions 
Promulzates is 1951. Realisation that they are not entirely effeetive yas brousiit alcut by Cicures Published by the tinise ZO Pensions and Nattsnar Insurance. These show that tncre Rts been an overall decrease in the nunder 
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2.2 

of new cases of Ost types o { pneumoconiosis, but for astestosts the trend is still upward. Shor below are the numder of diagnosed asbestosis czses over the years 19£9-64, 

: , _ , 1950 1951: 1952 1953 19Sh 
Number of Casés 29 43 . 152 67 . 8 .° 

. 
« 

The Ministry of Latour is now actively encased in formulating a new code of regulations, which this time 
laggers and dockers, both of 

To date, about 500 cases of 
to have occurred among peopl 

will be more stringent and will include pipe 
whom were excluded in 1931. . 

cancer of the lung and mesothelioms are knovmn > 
e exposed to asbestos dust in the U.K. This may Seem Surprisingly small when it is realised that 25,000 cases of carcinoma of the lung - larg ely due to smoking - are diagnosed in this country every year. It is pointed out, however, thet it is only recently that close attention has bee 

inevitable that an unknown n 

Pesor 

Only 3 or 4 mills in the U.K 
these mills Specifically in 
Sent a circular to its membe 
of Social Security had made 
“compensation to be granted t 
diseases. One of these was 

This publication caused a nu 
engaged in the evaluation of 
exnibit the approach to the 

2.2.1. Soutnalls. ~- makers 
Tnis was the first mi 

n paid to the Problem. It is therefore umber of cases hes esceped detection. 

. 

+ are bona fide asbestos users. Probably with mind, the Paper and Board Makers Federation rs Jast year. This stated that the Hiinister regulations (invoted in 1956) which allowed for © persons suffering from a number of prescricec “diffuse mesothelioma". 

mder of questions and doupts by several mills High Purity asbestos. ° The following examples Preplem taken by some of the British mills. 

of cellulose. wadding for sanitary applications. 1l to challense our material from a toxicolosical standpoint. They ran a e-day trial at the end of 1655, and showed some technical advantages. They refused, however, to proceed further as they calculated that there would be at least 2 lbs. of airborne asbestos produced eac nh day at the creping doctor, ~ 

2.2.2. Charles Turner... - rival of Southalls. Also worried by dust hazaz2 

2.2.5. Tullis 2uissell,  . t _—— ee ee ee ee ee 
m2sks when evaluating Aish Purity 2 
to run a trtal sc far is Propabdly a 
experimental werk rat 

cutters. . a 

ne laboratory Personnel were advised to wear 
sdestos. Nevertheless, failure 
ttr ibutable to indes!siya 

her than treeidation as to toxic hazards. 
2.2.4. Dartford Peser, - ran a trial a few days after the damning tele- vision oroadeast. The mj1i1 safety officer was Present, and ested Several (mainly unanswerable) questions, as did a nusber of the Oferatives. Presart 
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"2.3 Other Applications an 

2.4 

2.2.5. Reed Group. - showed concern 9 months ego. Their Medical Officer consulted the Cheaical Health Officer and sent a letter to Imperial mill, who were intending to use asbestos. 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. 

Market development in fields such as caulks, Sealants, mastics, adhesives and polyesters is still in its infancy, and is currently very active. For these applications it hes been necessary to offer. the open grade predusts, because few manufacturers have sufficiently high shear devices to liberate the compacted pellets. . . 

All manufacturers are avare of the probable toxic hazards, essecially those already utilising asbestos in some of their products. Reaction varies, but it would seem that more objections 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. ° 

Z-C.I. are tightening up their procedures concerning esbestos. Their laboratory personnel have been instructed to weer masks when Gealing with the material. : 

The technical section of Dunlop Chemicals is very worried by the manzgement proposal that all asbestos should oe eradicated frem their works. 

British Paints report that the factory inspectors have recomnenced, and will eventually insist on, costly extraction equimient for those desartments ° dealing with asbestos. The technical personnel have stated that there fs no substitute for the fibrous material, and they envisage that a conpromise will have to be made. 
: 

Dockers - Sees 

Until the last fey months, asbestcs was imported into the U.K. in hesstian bags. Provably as a result of the television prosranme, the London dockers are now refusing to handle asdestos until the consignments are proverly packed in indestructible containers. This attitude has now spread to other rts. For example, less than three weeks ago, a Gispute arose at Liversse1 docks over a cargo of aStestos. OO men vere involved, and even after the employers had offered to Sucply masks and overalls, together with additiensl pay-rates, the dockers refused to work the carso until it was ‘properly’ packed. It is believed that only three ports are now Open to the passase of. the material. They are Bristol, Hull and Hanchester. 
% 

3.0 ACTION TAVEN DY GION CaPaTon - 

3.l Visits 

Three informed sources have been arrroached since Sestezter, 1625, They are: 
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3.1.1.. 
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Chemical Inspector of Health, Baynards House, 1-13 Chepstow Plece; 
Westbourne Grove, London. Contect: Mr. R. Yalpole. . 
This is the headquarters and reference centre for the regions] * 

‘factory inspectors. The outcore of the meeting wes a confirmation 
that the 5,000,000 particles Per cubic foot thresnold limit is 
currently adhered to in Great Pritein. It is expressed over here as 176 particles per ec.c. - . 

Asbestosis Research Council, P.O. Box No. 40, Rochdale, Lan ashire. Contact: Dr. S. Holmes. 

This is a body set up by the three biczest asbestos companies in ‘Great Britain. It is primarily concerned with minimizing the asbestos dust atmospheres in their factories. Their ambitions Seem to have been almost fulfilled. Turners of Rochdale clain to have had only 3 deaths attributed to asbestos since 1&1. They believe that these were the result of the: last.war when their Operators. were working long hours unéer dlackout conditions, and when a quantity of Crocidolite was used. This material had not - been used before the war, nor has it bern used since. 
° . 

Dr. Holmes mentioned an item of great interest. Arparently, some types of masks used to Protect workers fron esoestos and other dusts, do themselves contain Crocidolite as the filter mediuz. Turners have experimented with them, and have found that it is ' possible to inhale an extremely hish concentration of essestss in 

3.1.3. 

a short space of time, 

Pneumoconiosis Research Unit, Llandough Hosrital, Penarth, Glexsorzan, 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 dust in the lungs. It is also associated with the U-T.C.C. (Union Internationale Contra Cancer). 

The group consists of about-12 competent men, among whem Drs. Gilson, Wagner and Timorell are world authorities. Tney are currentiy attempting to seek a solution to the prodlem of the aetiojesy of mesothelioma, ard also to discover whether only one tyre of asbestos is resronsible for the development of these tumsurs. 
. . . . 3.2 Dockers. 

Three courses of action have so far been taken: 

3.2.1. 

ee wees een 

Meeting with the Shifoymmers and Nock Labour Committee, Unicn Carb! being represented by Messrs. Cheston,' Savers and Sly. The purpose was to acquaint the dockers with our scelletised preduct, and to 

ide 

learn whet form of sackins was mOSt-accentadie to them. The outcere of this mectins hes already baen deserfood «na report by ready & 
Mr. P. 2. Chestsn on 16th Febrsary, 1937. 

BO4835. , 
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of e e * 

3.2.2. Messrs. Cheston and Sly were present at ‘the unloading of 5) tons 
‘of Union Carbide High Purity pellets from the s.s. Eolinas. A 

be descripticn of the consignment's condition and the subsequent 
+ @ifficulty encountered in persuading the dockers to work it heave 

already been reported by tr. Sly.. » - 

3-2.35. Designs of a new and stronser pallet have been sent to New York 
and King City. Negotiations have also been conducted with several 
shipping lines who spectalise in container transport. One 
particular company has offered favourable rates. which should 
enable material to ke delivered to London docks et a viable cost 
and in ae manner which will be completely acceptable to the dockers. 

3-5 Literature Surveys 

These are made from time to time on the sudject 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 dy the inhalation of astestos into the lungs. They are: 

“4.1.1. Asbestosis. . 
4.1.2. Bronchial carcinoma. ; / / 
421.3. Mesothelioma of the pleura and peritoneum. 

Evidence is now growing to indicate that there is also an increased incidence of cancers of the gestro-intestinal tract. It has been sugsested that asbestos flbres may migrate from the lung, but there is also the possibility that they may be swallowed direct (ingestion of bronchial secretions). _ Support for the migration theory has deen Strengtrened by the discovery of asbestos fibres in the liver ane Spleen. 

4.2 Asbestosis 

4.2.1. Nature of Disease: .This disease, which appears to result fron . long exposure to asbestos dust, is similar to the well defined complaint, silicosis. The dust particles stimulate the proli- - feration of fibroblasts, which produce:a slow, insidious, loy grace, prosressive fibrosis, which commences in the region of the bronchioles. This causes 2 Shiczening of the broneniocle Wall and the pleura, out in its early stases, the lesion is not 

(. 

obstructive. As fibrosis develops, however, the whole lurg becomes Scarred, so that the. oxygen/earbon dioxide interchence Detween the . nse air and tne blood is impeded. This causes an extra burden on the heart, which may rematurely fail under the strain. 

The final stare of astest esis is the formation of the ‘asbestos . body’, which is believed to te a Yerritin envelupe (Ferritin is an ircn-protein complex stiich contairs about 205 iron) Surrounding 

A94830 
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4.2.2. 

4.3 Bronchial Carcinome 

the asbestos fibre. This is laid down in concentric rings. 
The Ferritin material is a normal body constituent, and the 
-iron component is believed not to be derived from the iron 
present in asbestos. . 

Mortality Rates: Exemination of the figutes covering the two 
Periods 1931-46 and 1957-54 reveals thet 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 57 years, but ever so, 
subjects who had been under heavy exposure to asbestos were dyinz 
in their 50's and 40's, ” . -: 

Experimental Work: Quantitive inhalation experiments 6n animals 
are now being carried out by ‘Wasner et al. *They have already shorn 
that Chrysotile produces less fibrosis than Arosite 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 eoual doses of 
Chrysotile, Crocidolite, Amosite and finely powdered glass to rats 
_by inhalation. Each point on the graph is the mean of 8 rats, 

¢ 

(equal numbers of male and female). 

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

. 4.3.1. 

4.3.2. 

i 
Nature of Disease: This is the same type of cancer as that 
produced by cigarettes, and it is now accepted that asbestos ajso 
predisposes to this condition. . 

Mortality Rates: The proportion of asbestosis death certificates, 
which also record a thoracic tumour (lung cancer), has risen in 
both sexes disprocortionately to the numoer of uncomplicated cases of asbestosis. Currently, over 50% of males dying with asbestosis 
also have a neoplasm. Even when viewed against the steadily 
rising incidence of lung cancer in the populetfon as a whole, 
there seems little doubt that the Iincsease is a real one. 
Evidence of this is shkosn below in Tzble l: 
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. MALES,« ° FEMALES 

| Peried Asbestosis “@ with Asbestosis $ with Asbestosis ~ -. Asbestosis . an all deaths with lung . cencer of all deaths with lung cancer of 
cancer lung cancer lung 

1924-20 AB NIL - 7 - MIL 
1951-80 66 i 19.7 62. 5 6.1. +f 
1941-50 92 21 22.8- . 4S "5 11.1 

1951-60 - 144 >) , 31.3 kO 11 27.5 

195i-E4 113 62 54.7 : 26 ° 7° 25.9 

1924-64 | ho8 | 32.9 200 28 14.0 | 

. oe Table 1 ° 

4.4 Mesothelioma 

three diseases attributable to ascestos for two reesons. Firstly, 
in contrast to bronchial carcinoma, it can oceur in people with 
minimal fibrosis, i.e. only after a brief exposure, which may be as 
little as three months. Some authorities even believe that a sinsle 
brief exposure misht be sufficient. 

4.4.1. Occurrence of Disease: Mesetheliome {s the most disturbing of the 

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

° 4.4.2. Cause of Disease: Tre most up to cate information on the likely agent - . responsible for this tyre of pleural neoplasm w2s presented in a press 
hand-out issued by Dr. Wagner in February of this year. He wrote: 

’ "On current evidence from South Africa, Australia and Britain, . " 4t would appear that Crocidolite is mainly implicated in the 
development of mesothelicmes. However, cases have occurred : . in the U.S. (16 in- number between 1653 and 1955) Caneda (6 in 
number,” 1952-195!) and 2 few in Britain, in which peeple con- 
cerned appear to have only been exposed to’ Chrysotile." 

At present in South Africa a continuous search is being mace to detect _ 
any cases of mesothelial tumour comings from the Amosite and Chrysotile 
mining areas; so far, none has teen discovered. This searen hes eslso 
been carried out in Czechoslovakia where only Russian Chrysotile is in 
use; again, no éLagnosis of mesothelial tumsurs is reported. 

A.C. Fnewssconlosts Sess 
, ve both stated in a nucber of 

Papers that thot sent is to “establish wheather 
only one type of 2s sible for tne develorrent of these 
tumours, and if other varieties can be excrersted". ° 
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44.3. 

é 
. . 6 

Exporinental York! Wagner at the Pneumoconiosis Research Unit hes shown (1955) that under eninal experimental conditions, asbestos 
appears to be a poverful cercinogen. Twenty sg. of esbestos 
injected into the pleura of specific patnogen-free strains of rats hes produced mesothelial tumours in a high proportion of aninzels. This'is so for Chrysotile, Amosite end Crocidolite, botn natural - and after extraction of its natural oi] by a single solvent. ‘The investigation, a survival experiment, 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, Amosite has produced the least. ; . 

Studies on the organic components of zsbestos are being carsied out by Harington of the Chester Rea sy Research Institute. No hyéro- carbons have been isolated rrom Chrysotile, but Crocidolite, which was mined in an area of South Africa with a high incidence of seso- thelioma, contained 3,4 benzopyrene in relatively high amounts. Harington (1955) has also shown thet Guring a storase period of 6 months, asbestos absorbs 70-85% of the Jute ofl present in Jute sacks. It is not yet clear whether these oils are of any diolezical or medical importance. . . 

The sugsestion has been mede that ascestos carcinogenicity may be related tothe metals or metal complexes contained in asdestos flores; Chrysotile contains nickel (0.5%) end chromium (0.19%), while Amosite has manganese (0.7%). Serum ‘can elute smell amounts of nickel, chromium, magnesium and manganese from Carysotile, fron ane manzanese from Crocidolite and Amcsite. Wagner's animal experinents tens to make the significance of iron unlikely, as the prorortion of this element in Chrysotile is only about one tenth of that of Crocidolite or Amosite. 
“ 

| 4.5 Aerodynamfe Beneviour of Asbestos Fibres . i 

influence of Fiore Dimensions: iDr. Y. Timbrell cf the Pneunoconiosis Research Unit has been engage for the past few years in examining the size parameters ef fibres whien influence their respiradility. His investigations have explained tne observation which puzzled earlier workers in this field, namely, the Dresence of fibres of 100 microns or longer in the lurss of men or experimentally éxrosed animals. ° 

The explanation is that the particle-fres Falling speed {is the most important parameter influencing {+s er ry into the lung. Tat falling specd its Precsminantly deternined by fibre diameter, and sho-s very little sen: tivity to lensth, espectally when the esrest ratio 
tmerefore, 2a fibre hes a suflieiently 

(length: diameter) is hich. If, 
small diameter, the falling spsed can be lox enoush for the Sfore to escére decosition by settlement and inertial precipitation mechanis<s in the upres raTrt of the recpiratory tract, Hence, deep renctration to the milmonar: air Spaces is possible. Tris has teen skovwn to Occur if the flore dlanster is less than absut 3.5 afisrons. 

RO4B4C0 -° 
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ay, 5. 2. 

fibre, the more probabliity there is of it being intercepted by the nesal hairs; However, exenination of asbestos Particle lengths in the lung has shown them to be of the Sexe order of magnitude as the distances between the nasal hairs. The possibility 
thus arises thet the fibres in a@irveys, in which the eirfloy fis laminar, may align themselves with the streamlines. Hence if the? fibres are fine enougn, they can be expected to show a capacity for 
wending their Way throush fine airways. . 

7: 

anflucnee of Aspect Retio: It would seer that the longer the 

There is no direct evidence available on whether fibres do tend to 
align themselves with the air Streamlines. Dr. Timbrell has assumed 
that the conditions in an 2erosol scectrometer Prevail in the lung 

+ airway. Consequently, he has measured the orientations of fibres in 
the particle deposits in this instrument. Figure 2 sho:s nistograss 
in which Percentase of fibres is plotted against angle +o airstream 
in the aerosol Srectrometer for Slass, Amosite and Crocidolite fibres 
with aspect ratios <5. A similar histogram for flores with an @spect 
ratio >5 is plotted in Figure 3. . we ee . 
It is Seen from Figure 2,when the aspect ratios are <5, there is no 
preferred orlentation for any of the four fibres. However, for fibres 
with aspect ratio>5 (see Figure 3) there is a definite tendency for 
the fibres of al} four materials to aliza thenselves with the direction 

, of airflow. oe 

Furthermore, it appears from Fisure 2 that there is a more marked 
tencency for alignment of the Sless fisres then for the fibres of tre 
three types of astestos. It is Sugsesies that this is cue to the nishly 
Sysmetrical character of these synthetic fibres, whereas the asbestos 
fibres, although highly selected Srours, exhibi+ slight asyrmsecr:. 

4.6 Standard Senples ‘ 

At the International Conference on the Biological Effects of Asbestos in 
November 1S54, one of the conclusions was as follows: "There are large Cifferences both in morbidity and mortality of 

2@sbestos in the Surveys in different parts of the world. These 
discresanofes may de explained by the different chemical nature of 
the minerals, but there {s at the Same time an ursent need to | 
Standardisa radiological findings and histology." 

The U.I.C.c, forking Farty on asbastos and céncer also realised this Problen, 
and sursested that international Samples of the four m2in commercial] types 
of asbestos be mode évallable, 

Dr. Timorel] Supervised the Procuction of sven samples in Johannesburs at 
Cat od ft 

os = 

the end of July, 166, ive samples Produced were: Anosite (S.Africa), 

The Crocidolite (S.Africa), Chrysotile (Fiedesta), Chrysotile (Canada) and 
Anthophyllice (Finland). Tse Canadian fibre consists of comtonents: from 
efgnt mines, and the Gost diff that any Portion of the Stande reoresentative, . 

=cult protien exnporionced was mizing then es fd sample as small as a matey head would be 

AD484 i 
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_ Tae prepared estestos has been packaged into smell seaples, hich ere nox . available for distribution. Studies of e wide range of physical and chemical properties of the Saiples ere being made at a nuzber of world research centres. 

RECU=ST FOR ANALYTICAL ASSISTANCE - - _* Lowes 
5.0 

Jor asbestos producers in the U.K. have proffercad = - esearch work on the International Se=zples. Dr. Timbrell esked Union Carbide U.K, whether the Corporation would be prepared to assist in a similar manner. He requested that te should carry out trace analyses of the five samples. Apparently, they have no adequate facilities at Lilandoush Hospital for doing this. Dr. Timbrell has also requested thet we should examine identical aliquots of the Canadian Chrysotile sample to determine whether uniform mixing was achieved in Johannesburg. . . 

It is understood that all the ma 
their assistance in conducting r 

It was explained to Dr. Timbrell that it was impossible to give an immediate 2 yr to nis requests. He was, however, promised a reply at the conference on the physics ard chemistry of asbestos minerals to be held in Oxford on July 19th. Dr. Timbrell, ang, hopefully, Drs. Gilson and Wagner, are scheduled to be at this syncosiua, and arrangements have already been made for them to meet Dr. T. J. Hall end tir. F. Mumpton of the Union Carbide Corporation. . 

% wa 

msve 

e 

6.0 DISCUSSION . 

6.1 Moral Issues 

6.1.1. There seems littie Goudt that the toxie effects of our Coalinga Product are still largely unknown. There is a general inference that Crociéolite is more liable to produce mesothelioma. Exoneration of Chrysotile has not been made, however, A discussion with Dr. W. Taylor of the Department of Social Medicine, Queens College, Dundee, two days ago, revealed that concern Over asbestosis fis still increasing, and that Chrysotile is Gefinitely implicated along with the other types co asbestos. . boo 
* 
« 

It therefore seems that on 
entitled under 
a health hazard. 

of the toxicity question, 
him and point out means wher 
concentration to a mininum. 

praiseworthy rescons 
Undoubtedly, 

eny circumstances to state 
Wnat is more, 

customer would use our material 

then it must surely be our dut 

There has boen a seneral recosnit! 
pility in of 

this has contributed 
of negotiations with a number of p 
extraction equipment to Geal wi 

the basis of present evidence, we are not 
that our material is not 

if it is believed that @ potential ‘danserously', and that he is uSaware 
y to caution eby he can hold the asbestos air float 

on that Union Carbide has shown a 
fering a pelletised procucts. 
consicerably to the continuance 
aperaaking fioms, vhere dust 

th an open product ts inzdsguate, 
On the other hard, the Resin 2 ich Purlty open Baterials do not rossess this benefit, and the Goral question ‘is 
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brought to the fore bécause sales of both are foreseen {n the near 7. . future. Carbide's responsibilities ara Somewnat lessened, hovever, as the custemers will mostly be firms already expertenses in the use of asbestos, and those wno are aluays under the watenful eye of the Factory Inspsetor. 

. 6.2 Expected Rise in Asbestos Diseasos 

: In Figure 4, a diagram has teen Presented relating the history of the Cevelopment of the asbestos industry and associated health hazards. I+ is seen that the world production has increased tremendously since the war. With the knowledge thet mesothelial tumours can tale up to 40 yeers to. develop, {t is expected that there sill be 2 Cramatic rise in the next two decades in the mumber of cases discovered. If this hypothesis is proved correct, then it is certain that assestos will receive inereesingly more adverse publicity. As a result, sales resistance to ovr precuct may { . te expected to Strengthen. It is therefore imperative that ve keep abreest “ee of current research work end publications, in order that we may combat both informed and exegzerated criticisms. ‘, 

6.3 Tarsshold Limit Value 

It is understood that the maximum dust level of 5 millton Particles per cubic + 8 foot (still edhered +o by the U.K. Factory Inspectorate) WaS -oroposed by an engineer in 1938 as en interim guice. This figure xeg an arbitrary choice, and nad no exrerimental foundation. . 

Dr. Taylor in his report of the Internatioral Conference on the Bielszical Effects of Asbestos, 1654, says: 
"Tne M.A.C. (axtmum Allowable Concentration) of 5 million particles “per cudie foot is not now acceptable. Industr: should aim atl million particles, and accept this figure with reservations until +Omr knowledge in this field ts extended." 

Dr. Taylor reiterated this asain two days #50, out he did admit that practicall: 2 million particles per cubte foot misht have to suffice for quite a while to come. ‘ 

wee 

° It thus appears that the sentence in Dr. Dernehl's Asbestos Toxicology Report: . "It is now generally accepted thet a man can work a 40-hour week for a lifetime without developing asbestosis, if the asbestos cust particle count is kept at or below 5 million particles per cubic foot of air." . 
is now no longer hele to be true tyr 2 number of informed pecpie. An indication of the present Opinion on this matter hele by Union Carbdide's Toxicsiss: department would be most welcoma. : 

6.4 Simtlartsies Bozueen Different Chrvsotiles 

At the sonent, thers are siens thet Carysatile sey de lees refpronsible than Crocidolite for the Cevelopzent of mesothelfal susours. Should it te proven, either on statiscical STIuUNIS o> histochemically, that this indication ‘fs incsed esrrect, then’ «e must be cercain that ous materfal conferns elosel : . A04844 
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: 4 , 
+ to that varlety of Carygotile which has been vindieated. - The case could . arise, for example, thet only one of the two Stendare Chrysotile samples (Canadian and S.African) is given 2 total clearance. 

6.5 Pitre herodynamics . - - 

One of the obvicus differences between Chrysotile fron the Coalinga deposit and that from other sources is its inherently small fibre dinensiors. This, together with the unique wet refining method employed, has meant thet there is a great abundance of very smell liberated fibres evailable for. inhaletion into the lung. ° : 

Tae diameter of a single Coalinga fibre is less than 300 Ao. It hes already been shown in 4.5.1. that fibres stand a good chanes of deeply penctrating the lung if their diameters are about 3-5 microns or less. With a diameter at least 100 times smaller, there {s no doubt that the Coalinga fibre is capable of reaching the innermost portions of the lung. Tnis argument will epply to the fibre bundles conteined in a bas of open material as well. 

It may be seen from electron photomicrographs of ‘Cogiinga asbestos thet the aspect ratio is usually och Greater than 5, and that the fibrils ere nishly Symmetrical, and are umassociated with Sengue materials. Thus there is the lixelinood that they will behave in a manner similar to fibreglass in Figure 5. As a result, they will have a greater tendency to align themselves with the direction of air flo:. Assuming laminar flow in the bodily air passages, whiter in fact is probably not the case, the fibres will avoid centect with che masal hairs, and so will ve capadle of passing into the depths of the lunz. 

7.0 RECCMENDATIONS 

7-1 Dust Counts 

7.1.1. Bass: Dr. Dernehl in the Toxicology Report states: 
"In paper manufacturing, it would be desirable to know the dust concentrations vhere the ascestos is dumped from bags into the pulp slurry." . 

Dr. Taylor states recently that he believes there is more aust Produces in opening 2 parer or plastic bas of asbestos then there is with 2 conventicnal hessian seek. He was questioned on his reason for this, but no satisfactory answer was forthcoming. ’ 

The author has himself witnessed a dust cloud in the vicinity of bags of both pelletised ard Open materials when making up custerer Sample bags after dark. A larse number of suspenied particles were “Visible in a toreh bean. 
: 

It is recommendes the 
Ogened bas of nelleti 
will te inderentant 

Aust count be mede fn the region of a freshi; 
2 Oren products. The readings obtained 

e of opening. 

h
e
 

: 2 Crinins Doetss: 4 ts apreciated that dust condit‘ens vary from mill to mill. A rouch guide.zs to the arourt of atmose Peeric cust present in the region of typical cutters and a creping 
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© 

doctor vould nevertheless te very useful. ‘The asbestos concentration 
would then te a smell procortion of this. Dr. Taylor hzs sugsested 

the use of the Royco instrument for a period of, say, 8 hours. 

e 
7 o 

7.2 Analstical Assistance 

It, is recommenced that Union Carbide offer to assist the Pneumoconiosis 

Research Council in trace element analysis of the Standard samples, for 
three reasons: - : . 

7.2.1. This unit is 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 work and ideas. Drs. Gilson, 
Wagner and Tinbrell are leaders in ‘the field in Great Britain. It was 
noticeable too that "at the New York Academy of Seiences Symposium on 
the Biological Effects of Asbestos held last Autwrn, abdout half the 
contributions were from the U.K." 

7.2.2. Dr. Timdrell has 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 animal inhalation 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 custemers see that the coapany hes reccs- 
nised a problen, has tried to define it, and {5 subsequently offering 
assistance towards a solution, then they cannot refuse to buy solely 

on toxficolosical grounds. 

7.2.3. The fact that we would be assisting research would make. a good seca) 

5. 

I. C. Savers 

Ics:ih: . 

12.5.7. : | os A484? 
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