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¥r. Vandiver EBrcun
Jorne-Xanville Corporation ' ' |
22 East 40th Street e "
Xew Yorz, New Yorx

Dear Mr. Brown:

v I hsve at lset succeelel in analy:zing post of our
veIthincus experimentsl date snc assessing the resulte.) I reslize
‘tEET this shoulé have been oompleted before thie, but the ebergency
hss left pe short-handed in tre laboratory and slso necessitstied by
doirg & Food deal of extra treveling. 1 hope that the sponeors of
our etudy of astestosis will be charitable &and reslize that the wvorz
hes fer exceeled its original scope. .

We have done over 40 different experinments, bany.of
thea divided into several parts, wvhich irnvolved exposure of arnioals
for 1 to 3 years to varlious dusts. The buniness of prepering cicro-
scopic sections and ochepically anslyzirg the tiseues on pore than

800 enicals hae been a jJob in itself. +Hy tice for studying sections. -

ené aralyzing data has been so0-lipited that ‘we -are behind our sched-
ule. T have 8t1ll not hed tice to write a full report of this work -
- which will of neceseity be conographic. However, for the benefit of
. the contributors, 1 ac subnitting a table of ocontents and an an-
- notated outline to indicato concluelons &né the line of -argunent -that -
_will be developed. The latter itself occuples 15 pages, but I hope
they will firnd 3t sufficiently interesting to reeéd. 1 shsll work on
the finel menuscript as I heve cpporiunitly.

Trere sre & few experisente etill in progreos vhich
ghculd be cocrpleted by the tice ve ere ready for trhe=. 4he vork on
cethots.of dust celercinstion, I oonsider icportant enough to in-
clude in the study. The ouestion of cancer susceptibilitly now seens
pcre slgnificant then 1 had previouely icssined. I belleve I can
obtsin support for repeating it fron the cante: research group. Ae
1t will take two or three years to ocomzplete such a study, I believe
it would better be oxitted froo the preesent reovort. If 1t should
becose possible to peke thie study, 1 hope that I amy count on eone
of your pecbers to sup2ly me with enough pure, long fibre asbestos
for the purpoee.




¥r. Vandiver Brown ' -2- ) February 24, 1943

Katurslly, I shall weloooe any oriticlen that you or
iny of the other oontributors would care to offer. B8hould any of
theo want to dleouss details, I.would bo pleased to meet with then.
sy I take this opjortunity to thank all the eponsors throuzh you for
the support that ve hsve had. : |

8inoerely yours,

o . - i i ‘
Leroy U. Osrirer, ¥. D. :
Director .
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OUTLINE OF PROPOSED MONOJIRAPH ON ASBZSTOSIB
8eranac Laboratory Siucdy und;g_ﬂrant frcn Asbeptos Association ¢

-

PART I HUMAN ASSESTOSIS .

Hucsen Pathology - a study of 25 autopay'aaaeg,Illuatrated
X-rsy Pstterns in Asbestoels, Illustrated -

Ash and ¥inersl Values in Hunan Asbestosis

CRN & N S N

Complicstions of Asbestoeils
(8) Susceptibility to infectlion

. 7.4 Tuberoulous ... %
- 11 Non-Tuberculous .
111 Cancer of the lung . - . . . . -

5 Dissblilty, causes snd cocpariscn with eilicosis
6 Diagnosie

} Btesery cf edecuiste exsseure

) Xerey filz paitern

) Physical exsninstilon

) Asbestosls bodies in eputuz, their significance
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(2)
PART 11 Excerisental Asbentonis

I )Yethods .

(a) In%alstion exposure to plant dusats.
(v) Injeotion into lungs through trachea of pure ninerals.
(o) InJection of pure pinerals into other organs.

2 ﬁpecies Suaceptlbility

Han, guinca Fipe, raboits, cats, white cl-e and rata.
doza.

3 Peculisr Characteristios of Asbestosis

{(a) Unueual locslizalon of chrysotile fibre in lungs.
(b) Rate of resultsant tissue reaction oore rapld than to
ocuartz.
(c) Reaction to chrysotiles not progreessive after exposure
- ceasee; afFaln the reverse o7 the situation in silicoels.
(a) Acbestosls Bodles .

1 Corposition and rethods of forzsticn.
11 Occurence in different apecles.
111 Forzstion does not parallel developoen: of flbroala
iv Oradual disappearance afler exposure ceases..

.

4 Cocparative Effects of Different Asbestifors pinerals. °

(a) Canadian Chrysotile. o
{b) Arizona Chrysoti le. 1ow Aron..
(¢) Crocidolite

- i Bolivian epecinen, 8tiff and elaatlc.,J-e
. 431 Ssuth Afrioan, aort arid flexidle.

(¢) A:-vb-aab '1110
(c)-A::e-te
(£) Trenolite

5 Erfects cf Control Minerals

(e) Orscruler Serpeniine, stce ohenicel comioeition &s
chrysotlile.

(b) Glaes Wool, & eynthetic ellicste fibre.

{o) Brucite, a fibrous nazneaiu: hydroxide alooet free of
ellica

6 Chenical Cocposition of Asbestiforn minerals in Relation to
Irritation.

(a) Nothing in conposition correlated vlth relativa 1rr1tatir
‘capacity.
{(b) Prelipinary acid treatoent

1 Hydrochloric aocid
11 Cardborie woid



(3)

(c) Effeots of Aluninum
7 Physioal Properties in Relation to Irritation

_ a) Length of fibre
b} Effeot of Crushing

©) Heat.treatoent-

8 Nature and Signifioance of Asbestosis Body

(a) Forasation ;
ib) Protective effeot preventing further irritation
o) Ultipate solubility in tissue

9 Theories of Aotion of Asbestiforn Minerals

(a) Checical - reasons for considering invalid
(b) Mechanical - experimental demonsiration of.

10 _Co:pllcatiopu

(s) Infection, tuberculosis and other varieties
(b) Cancer of lung - experimental data suggestive but not
proven - ‘ '

11 Disebility
12 Essential Featureo of Hazardous Exposure

(a) Nature of dust - fibrous coczponent and size factors
(b) Atoospheric Concentrations - probably lower than for .
- quartz - - T AU L P SRS
i1 Inadequacy of standard icpinger sanpling method
.. which doee not oollect the d=ncerous 2ibres -
14 Electrostatic precipitatarsacpling preferable but
pethod nust be codifled ... - T

(¢) Duration of Exgceure

13 Recoosencetlons for a Nevw Standard of Szfe Atnospheric Con-
centrations of Asbestos Dust

(a) The Quasi-officlal standard.of 4 to 5 cillion perticles
per cu. ft.
(b) Work upon better metho? of senpling

(c) Necessity for comparison of results with X-ray findinge
: in ecployees

14 Prevention

(a) Chenical meane not practical



(4)

1 Acidosis necessary to dlissolve fibre in lunba-uorn&x

than Asbestosis :
11 Aduninus Therapy inappliosble
111 Chief reliance still upon Qust prevention with
_speolal onphaals upoen the fibrous cocponents
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ASBTSTOSIS - ANICTED OUTLINE JINDICATINO RESULT3 _
_—_ -

PZRT 1 - HUMAN ASEESTCSIS

Hu=sn P;:holorQ_ang X-ray Palterne - Desoription

Based upon 23 hunsn autopsies

Ash e2Z Mineral Vglues irn Hupgn Lunce.

Coz=olicstion of Asbestoele

(a) S=eceptibilizy to Infeotion
1 Tuberculous- High incidenoe in English experience rot
duplicated in surveys of Aserican Plants. )
Available sutopsy statistice decelving because of sel-
ection of material.

11 - Non-Tuberoulous- The sace resson probasbly applies .
ghould be checked by analysis of ab-
s=nteelsDd aoong asbestos workers.

§11  Cancer of lunz Ditto, but there are novw on record 10

: capes of.lung cencer in ostestos workers.
Ccmpared to the total nu=ber of autopsiet
on asbestosin, thiso incidence 18 excessive

No such frequency has been discovered in
silicosis Qr other fercs of pneucoconio-

ele exoept the Schrieeberg nines of radio-
active ores. . The evidence is-pugsestive.

-~ .. ~but not’'conclusive thst asbestosis may

- precipitste the Qevelopsent of osncesr in
susceptible -irdividusla. - - e

ricel) exoerlence sugrests thst truly €leatling asteatosis is
srected Ty lees siriking X-rsy chernfes thsn a corresponding
~ee of silicosis. Buch clsubilily irn asbestosle 1s cue to
vithin the lungs &0t not to seconlary heart AQlseace. A8
in ellicoeis, aesociated puloonary infectilon increeses the &zount
{4 geverity of trhe dust fibrosie with resultant accentuation o?f
disatility. There is urgent need for a careful phyelological
gtusy of puloonary function in asbestosls of varying severity.
Undoubtedly, there are nany dlarnoesble cases with no significsent

egce

disability.

depends upon three factors.
(e) Hietory of sdequale exposure, ueuslly 6 to 6 years, eone-

tines longer, 8t worY where both the conocentration and
cr.aracter of tre *asbestos" dust sare hazardous.
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(o) Evidence of disease: in a Oharasteristic Y-rgy pote -n.';fﬁg
N

.
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"(c) A physical uxaninstion vhich reveala certaln charactteristiec.
alwne and cuy reveal _evidences or disability if present.. ~-

(d) Asbestosis Vbodien 1n the apu:un are oonfiroatory when the-'_
previous factors are all positive. However, the bolles . -'
pay be absent,’ puticularly i:. the abserce of bronchitis "

-.—

infection. . .
Asbestosubodies uneupaorted by other evidence do not nn)

8 diagnosis. ‘Occaclional ones heve been found in about 1‘
&utopsy specimens of porsons witl no known exposure am‘. o)

ve ®

Tibrosis, probably ©f :non- ocoupationsl origin. .
ooocoooocoooocoouonooﬂoooooooooccoo ;._::
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- EAAT. 11 Experisental Aebestoels L
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() Inheletion Ezessurcs vo Plant Dusf - ‘Bpecific fibrosisifn’
: 1un¢s. but no ahangea alnnhere.‘ e T _.é,'?_:

e . - . . B M . :.::_.:

(v) Injec:ions of- BUJenaionq _Q_._ Pure Pllrale into Treohea: s

Sipilar resulte. .. .. ...z A:_,: .. --’3-"‘5 s
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{¢) Injection of Baso;naigna o? Purp Hineral 1nto ot’xer orgs.r.a -
©. ,.Fibres GiseolvVed; NO aBDRBTOELB Yodies; tiseue Tesction con-
fined to phygosytosia and encapsulation. > Conpa:e tha e s’

‘

..asbeston q,am or hux:an\ aubjecta “.ﬂ- SR e e kN
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e {ree enica,-acbestoa Goes nos yroduoe 1tu apcoifio offect
~ .An sny orzan of.any:gpecice. 0f .anipal "Iy roausep fibrosis’ onlr b §

‘the lun.e of man and thoes- of“a Tev: qf the apooiea teated. R« ._.on-
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Fibree 1like ohrysotile having a oertain decree of flexibility
and elasticity ac~usulate within the fineet air tubes; ETanulsr
dust 18 carried further on and is videly aoattcred throush the ’

ter-lnal air spaoces. .- .

Ra:euor tissue reaotion to asbertos 18 nuoh more rapid thaon
to an active dust like quartz. Evidences of forczation appesar
a8 soon ae suffiolent conoentration of fibree has loocali:zed
‘An epeoliflo areas; with guartz, there le a latent pcriod of

poonths.

Reactlon to asbestos does not progress on cessation of expcse-
ure. Young scar tissue that may have forced, oortraots and
becozmee core dense but the area of involvecent decreases 1ir .
elize. In eilicosis, the .young nocules becods larger after

oeXposure oeases.

Asbestoslie Bodlea sre & 8specific concox=xitant of this foro o?
pne;:oconiosia. They are due to a depoait of protein &nd iron
ucorn the surface of inhaled fibres. 1In puinea pige they forc
after about €D days of oontaot with the tissue. 7They sre-sbund-
ant in cecn and guinea pige, (See paragraph 2 atsve) but puch
larcer in the former probaobly because the larger slzed air tubes
gadolt larger fibres. In cats, rabbite and mice, there ie an
atypicsl coating of a few of the fibres after cuoh longer resi-
dence in the lungse; in rate and dogs no bodies could be dis-

covered. - Frono paragrach 2 1t la apperent that their occurence.

_does -not - parallel developzent..2f fioroeis. In lurg injection:
“expericeny, the bodlee’ ha\c.nzt nQVCIOPCd antil glter ribros.a
ye-well révrnced., The nusder of bodles seecs to uccreasns .

. .eeversrl years arter'expoaure oeaaea."" -

v cQso:reuv “'uo p of 21_.'_,'_:.:::& Agbestople Mirerele

(a)
(b)

(c)

a6, e ] - . [} - ® 4
Cere2tnrn Uhreg-stlp o higriy Srriteling

Artzona Chrveotile (low in ircn) equally irritating and pro-
duces Juel. s& Cany ssbestcsle bscles as the Canedisn product
with over 1l times 88 Duch iron.

Crocldoli[g - The South Africsn blue asbsetos 1s known to cause
asbectoels. Onrnly & limited supply of this material in pure
forn was available, post of il was used earlier in the vork in

. non-productive exgerinense. For the lseter critical injection

tests into the lunge, a Bolivian variety was substituted be-
cause of 1ts high purity. Its fibres were much straighter,
etiffer ancd pore elastic than the cottony South African variety.
Perhans becsuse of these pecullarities, it Lhas not given
reactions conparsble to ohrysotile. It produced asbestosis
becies but did not localize in the terninal alr tubes nor cause
any fibrosis. Tents now being repepted with a typicsl South
Africen crocidolite with phanChl characteristics sifulating

chrysotlile.

~
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(4) ArthoohvlYise -istifr, ntraight Tibres - atypionl Asboatoaie .
bodies forcs slowly but no localization or fibrosis in lunba. '

(e) Anosite - Ditto. ‘ R .
(rf) Acphibole - Ditto. , - '.f.f X - T a

(¢) Tremolite - Ditto but very fov aebestosis bodles = Obscrvation

being ocontinued. -f::"':i::, .v ¢ ..

Vv Corzrel Mineral N . . .; :" ' ? . 3

(s) Granular Sernentine of seme chemioal oorposition ae ohignotilo'
i8 inert causing no fibrosis in lungs or other orgare, T\
aitracts iron froo the lungs but of ooures, no 'boclca' dcve.:p.

(v) Olaee Yool(a synthetio silicate) fibrees ars not in.nlablo trc-
air-borns suspensions, apparently becsuee of their stiffcess
(the disnmeter is not responeible as soze used were less thepn "™
1 nicron thick) On injeotion into the lungs, they ¢o not > +
locclize in the air .tubes but are widely scattered. They osuse -
no fibroois. After 3 or 4 ponths in oontaol with lung fluid,
a few plase fibres take up iron but reasin scooth. They nover
shcw the swollen ends and lateral projoctiona of tha true . -

aabestosia bodiea.

e ‘rJ:ite; of interoet beoauae 1t 1a a rlbroua n‘neral praotlcally
free of silica (0.9%). Cryetallograph.oally the. arrangement of -
Ats Ag end OF groups 1n each unit oell 1s siciler to that in
chryeotile. The sazple used aleo contained about 1ES iron, pro-.

bably fron oontaninating cepgnetite. The fibres are etiff and
neecle lize. Observiicns not yet ooopleted but after 2 rconths

in the lunfs, typigel esbeetosls Dolles dcve‘op but there is ar
Yet no fitroelfe. dhne Titre are ecatlereld trrough the lung infteal
of being. locolized incice the terninsl air tubes snd tlssue

i resction”occure ground, instesl of within the tubdes,

1 Chericel Concoeiticn in Relstion to Irriteation

(s) Nothing in the following chezical cocpositions can be cor-
releted with variations in capscitly to provoke tissue reaction.

(See Table Rext .Page)
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"0 0.29 §.92 0.8 0,33 0,40 6,78 0,81 ‘s
. ) .. .o ‘o " ..‘_ sb.-r._.
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(b) Acié trestzent of ohryeot-lo fibrsc ; . .;:;L.,-
v ‘e _', --' . ..}‘-‘4: S

1 One hour in 4ilute or oonoentrated BCL does not altar &P
pearance of fibre but after such trestment it rapidly-dais-
solves and disappears on 1njeot1ng 1nto living tiaaueu.:- “

11 Trestoent with COg bubbled through vater -or lung Jﬂica ;:;
- suspensions of chryaotile fibres causes partisl aolution -
with liberaticn of silica &nd :agneela. R .

- o
- T -

(c) Colloidal allucina doee not neutralize tbe ‘effeots of aebeatoa
ae 1t does cuart:. On . injecting ohrysotile euspsnded in -
glu=tnu= hyd-ate eoluticr, fitrcels &nA artestce tcliep Cev-
elop et the usual rate. i: receine to de- crietrate whether the
Tibree-beocoze ocoated wilk &8 layer of alujinu= conohydrate as

hae been proveld in the cese of quartz. <7 they hsve, the ooat.

- ‘ coes not affeot thelir capsacity to 1rr1tatc tiesus. . e
VII Phvsizal Proverties in Reletion %o Irritstion of Lunc Tissus ._}:
(a) Lenrth of Fibre S -

Short ohrysotile fibresunder 3 miorons ‘are practically 1nert.

20 to 40 nioron fibres cause typical fibrosis. .
Trhe effects of longer on=s could not be tested for technioal -

reasons. ° ) . .r-ﬁn
(b) Crushinc oompletely destroys the fibrous structure of L
chryesotile., With lose of structure, all capacity to irritate

disappears. ) PEE
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(o)1~Een3 At 1gnit-on ;emp'raturol uator lu-drlvcn,orr.but tbc\-’*‘
,rxbre«atruoturo ie proserved.-: Tibres becozo’ exirecnely bri tie.
- "The physical ohange alters typiosl locslization within thp-s) ¢~f

. Junge, -no-fibroe‘s develops, reaotion linited to pultsooytouia

" No asbestoels bodlea rornod..,-u~ B - b A SRt - ewelsee
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(a) Bodiea probabl; result’ from dopooltion of ‘iron’and orgnnlc -
patter on a nlovyly .diosolving-Libre .of.apbeston.~;-The .souroe .
of the iron ip mors likely tobs. the lung tisoue than ‘the
pireral itself as tho -ooating'ls-juot ‘as-heavy on-fibrous . .-
nlrerala or lc: Lron oortont-as upon.thoos 'high in iron, }.:°

""" "".'"\""" q-}‘,, .."- J""{“-‘L 2 _’-,- Y. u’

(b) . The erreot of asbentoaia body ‘fornation‘is assuncd to be pro-;
tective although it 'hae not-been.possible:to icolato a large 0:;
enough quantity of. these otructures:in.unalterod-for= for . i
purposes of test.- Ths prooth’roundcd-epds’ presontod-dby tho “3‘-
bodiss would not ‘bs neohanically 1rr1ta _ng~'ﬂ'~'-u-af'fg.- ot
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(c) If they were oapablo or caualna irritotion.\the ‘f1broels in the -
‘lunss should progress ar:er expoauro oeases vhi;h 1t does not. .

(a) The grpduel 61savpearnnoe or badiea (und'ribres) 1ong after 7 -
_exzosu € Pointe. to ulticate aolubility A’ tlaaue fluids. . -,

(e} Twe bodies are prodbadbly a rortuitoua oonooc:itant rather than
& ctsuse of fibrosis. . *

IX Theo*ieq of Ir'ita"t Ac'&on of Aebegtifor- V!ne'gls

(n) Cre-'an Theee exoerlnen'e o not confira the theors that
, aebestoeis,la”nerely & foro of.eilicosis resulting froo free
" pllica litereted in the solution of a siliocate noleoule. If
this were tr e asbesios ,1ike cuariz phculd onuee fibrosis in
gny Organ ¢l eny a;:c:eﬂ Iz> the ex:.ri-e':a tove ehevrn that
tnlected secentce d'eEOIVee in thece locetions. Eovever, it
ices nct, c-use such re&ction 1ﬁ eny loca'lon th tbe lungs of a
2#52 species. -

(t) Yeahanlcel Irrttation

We ure proposing the theory of mechantcel irritation which ip
penifested only in the lungs because this orpan 4s the only one
whose nornsl physiologicael funotions involve a high degree of
Dodility. EZxperipents designed to prove the necesesity for notion
in this tissue have falled for technicsl ressons.-

For thie theory to be anplicasble,.-it is neceeeary that the
fibres be concentrated in the five teroinal alir tuves. It has:
been .showi that only ohrysotile of the asbestiform ninerals thus
rd?'%as the proper physical oharaoteristica.to insure such
localization. t 18 aleo essential that the fibre shall persiet
dong erough before 1t ¢lseolves in the lunge of spscles like
pice, rats,fGore. 1t &g nreatly diosolves so rapidly that it
exerto no irritation. Oipllarly rapid eolution msy explain

In nart o the 1an?7 0f 24 “ardn 4N nvcann AY ase *han tha Tar=a .
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Trhe fitres nust be long enoush eo that they oannot be conpletely
surrour.ed by phagocytic Oells which would prevent contasct of thsse
rounc, broken ends with the delicate cells supporting the adr rutes
Observezion has ceponetrated that these conditions arc realized in
Euinea pife trested with long fidre chrysotile and fibrosis zesults
With the other asbestiforn ninerals that hivo been tested, sone or
21l of the prereguisits were laciing and no fibrosis developed.

(c)

(e)

If the irritation were chenical, fine serpentine which has thre
scme chenical oconpoeition as chrycotilgiahauld have also cauee
fibrosls. The crushed chrysotile shou have been nore active
than intast Tibres, becsuso of the greoter ourface arcao ey~
posed to body fluids. On the aspuczption thot ohrysotile, like
‘tuartz, becones coated with a very thin layer of aluningz on
treatnent with oolloidal slunminum hydroxide, capacity to cause
Titrosis should be deatroyed if the sotion were chenicsl but

2ch 18 not the oase. ] .
Thg heavy coating resulting fron asoestosis body forpation ap-
perently does stop tissue reaction but here the effecte are
probadly mechanloal for reasons Cited.

Esnt sufficlent to alter chenioal structure 4 estroys power
Tc irritste but it alsc alters esscntial phyeiosl charecteriet
trot affect localizntion of the ritres in the lungs.

»

()

Succentibility to Infection J
vih

1 - Tuberculous.- Asbeetos behaves like zoet other nlineralg, in
" this Tespect &né not liZe ousrtz which epetirl;ally.xnc:eas
netive suscestiility to the tubercle bacillus. -This in="
feotion nmay sopread fcr a tise but then hesls. The resultar
Tibrosis accentuates tnat oaused by the mineral fibre. -

11 MNorn-TubDerculcus - Of no frester frecuercy then in sninale

1

inheling dusts of other kinds. Occaslonal epildenice of
pneuronia occur in our dust rooms, but these are cdue to
nethoCe of housing rather than to dust; they oean also occ

.dn unexposed Anirals.

1177-Cancer of Lunrp

pacticvlarly .
No experinents were ,designed to elucidate this point but
certain evidence suggests that asbeetosls may actually
Tavor developnent of tudors in susceptible species.

1 1In guinea pigs, rabdbits, rate, oats and doge lung tucor
are rare.

2 V¥When these specien were subjeoted to 2 to 3 years in-
halation of asbestos Qust, the incidence of lung tucor
was not inoreased. L :

o

.., .. .
(34
. *
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3 Soce atraina of white nioce do develop tucors vithout
. apparcnt cause. A’

4 “Such a-etraif of white nice was unintentionally uscd in
three inhslation experlnenta with asbestos.

5 Or 11 nice inhaling Jonr fitre asbestos for 15 to 24 cont!
B8 developed molignant tupore in their lunge and 6 of tkeoa

had tunors in other organé. IThe Anoidenoe rate 81.8% 1a
gxcgssivg

€ Of 22 rioe 1nhn11ng {ibre acbestos ror not lonbcr t!
12 oonths only O dove oped lung tucors. Rple 13,62

7 As oontrols, we have only the experiencs with ciloe in othc
cuet expcrluenta. -

" for ehort periods, there were 51 cice expoeel to 4 other
kir;e o dust for 10 to 12 rconthe. Incidenoe of lung tusc

1.9%. 4

_For lcn- periocds, there were 142 cice expoeed to 4 differ-
¥inds of dust, inoluding pure quartz, <3 to 31 monthe.  Fo
8ll this group of mice the average incidence of lung tumor
was 13.85: the highest rate (25%3 was in a subgzroup expose
to flint dust. .

Thus the incidence of lung cancer in the lonc fibre asbestos mice
v08 over 1€ tines the aversge for cice inkalins other dusts for
cooporadble periocds and.over 3 tizes the :axinu: Tor any othergrou

"lice exposed to the practioelly inert shory fibre asbestos showed

fewer lung tusors &alth oach 7 ticee zore tren t 08¢ in ehort exposu
to other dusts. e S . ; . SR C

Thece obe;:vatione.are.auggaatlva but not conclusive evidence of a
cancer stinulating action by asbestos duet. They are open to
severegl oritilcilscs. The straln of ctice wes not the sene in the
gstestice exzerizent as in zZany of the othere citel; arzperently the
fcrzer were unusuglly zuo*c,tlble Not encuzsh enicals swvived in
the c€usl fcr lonser than the 15 conthe apperently necessary to
Frozuce rany -tuccrs. inere were no unexpoeed oontrols of the saze

" gtrein ard efe ard no 8icilar controls exposed to other Austs.

It is hoped thst this expericent can be repeated under properly
controlled conditions to detersine whether asbeetos ectuslly favcrs
cencer of the lung.

XI Disability

Carnot be ceterpined in anioals. Jhe accidental deaths were
froo the samne causes met with in all our dust inhalation experi-
penta. . :
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(a) Neture of Duey S i aeh \.f"..-..;') LIRS
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(v)

1 “he hszrds 1ncreasea V1th the proportion’ “of intact Jibrees A
in the duet. Oranular material ard orushed fibre are ._%;r -
inert diluents. u..

c.l,

11 The long fibres rust be thin enough (1-3 Ficronal snd short ::'
enough (under 50 Microns?) to be inkaleld.

111 Very shor: ribrea (under 3 Kicrons) sre practically irnert.

Atnospheric Concantration 8till under stuly.

Apparently this fector is lower thsn in the case of dusts
oocposeed ¢ granular ulncrale but nethode of eeticotion are

nisleading. oL F

i The average atandarﬂ Publlo “calth Bervloe inpinger count
in the long fibre asbiatoa dust roon‘'was 40 nillion particles
per cu. ft. of air. nis concentration:caused fidbrosis
vieible to the naksd eye in 20 to 24 ptnths. For comparisca
the averape impinger counts in an experident with pure
ocuartz wvas 120 million particles psr cu. rt. ant tioroala
develcped &t ebout tbe sane rate. <.,:" °° " .

_.Qv %
.o FEAR A YRR S e

i1 However, icpinger oounts are deceptive becauee by this ..
cethod of sampling very few fibres,:which are the algnlflcar.
elezents in the dust are oollooted.:;*-g!;

114 Sa...plinc vith an electrootatio preoipltator ie [ nuch pore .

efficient ceana of colleoting Tfitres froz air-borne eus- -

pensions. Barples froo our long fibre asbestos room
showed thst the dust in the air oontcined 32.5% of fidbree
Tew 07" \*1ch had been colleotel or counted in tte icpinger
ge=~le. Jhe leiter aa.;led largely the inert granular par:!
ole.. - L e

v Aa ordinarily e:p‘oyed precipltator aanplea are welghed ané
the resuvlts expreesed in eg. per cudblc foot of air. There
is no means of converting such vazlues into nuc-bers of

.perticles particularly vhen theae vary in eiie, shspe and
apeciric gravity. _ .. e _.*J“_.

v Sicultaneoue sanpling ulth preolpltator arnd standard io-
pinper ylelded the respective values of 0,65 mg and &0 nil-
lion psrtioles per oublo foot of alr.

vi ‘haoretically the best lndex of haszard would be either the
nunber or weight of fibrous elemente in the dust.
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A Flbrosla Viflble to the naked eye after 12 conths :I,osa;;:
ircreases in extent in sudbsequent 12 months. o e
. ..-o L ..J.
. 3 11 The 8pnan of 1ife of our post auaoeptiblc laboratery snipsj,”
: ... . - the gulnea pig has prevented continuirng ¥xpoaJrc longer the
R threc years. In this perlod only the couparatively early .
- et e T stager of ‘asbestosis have .been-produced." With the knov-
- RS ledre that we have gained, it.1o. probable that nore exteneiv:
I T PR disease could hrve been produced with a purcr lonpy fibre
%:yjt’i chrysotile. The long lived apcclaa. like ceis, doge are un-
i 0 . Tortunately not auaceptible. Y
{?ﬁ’;' 111 "For these roasons X-ray changes hove becn cininal and we
R ‘" were not able to ru1r111 one of the objeotives of this pro-
gl Wt gren. s et ﬁ'i:' DR
g j.III Recozzerdztion for n an Standard of Safe'At*osp erio Concentratior
“A s - o7 Asteston Dust. o o o "
syl = L Lo AR BT e
ioa.i(e)  Wnile there 1 no official atandard tte ‘tentative one o'
NGERE 4 or £ pilllion particlea per cublc Ioot.or ‘air is frequently
Tl quoted, ' AR J.'
3 -.(. o . . . . . . ..I-" ‘o:." . . .

Tris i1s probebly nnraliable becauae it ia baeed upon sanolin'
wit: a standard ippinger vhich ve heveishown does not colle»t
._nasz'or the fibrea .thet are. the source of hp.arc
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Lo We rnow think .hat a,ltanCard should be based upon senples

b collected with an electirostatioc precipitator if it 18 feasidble
}‘ to deterziine readily tre re‘ tive proportion or.rib-ea in such
‘ wrterial, “ ) L _3 :;_ .

(o) Werv tc el in ro"recs uzcn-tre lat'e“ sint.
£ REET!
PR v e 2N ~ “' .(\

- (e) To te of wvalue’ the new atandard vo uld_"_yeluo“bc .corrolated .
- with the ' X-rpry findinge- upon c loyeeo eX¢oacd to.ﬂl ferent
concenireticns of. duat. SR e ERC PR
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XIV Frever.t! cn of Asbeetgeig ' t.fingm "2 ¢ 3
The expericento hove falled .to' uev°lop &nyfpractica che:ical Yo S

nesns of neutrallzing the actlou of fibrous‘asbectos.,: . L

LI A A U T SR RN R S .‘:.'- : -4

(s8) %o alter the hunan?lung £0 that it wodld diasolve'anoestoa Tpia

fibres repidly like 8 rat would necescitute- 2} ’:

cregtirf an acldosels whioh woula be.uorne,t.an the elfezts of -
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] ; ation. Ve are~b7»no .peansipertajn, vhethurr&ke:
) results upon advanced: uoptioa arc due- Lo 'a: ohe
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