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THE SARANAC LasoratorY
FOR THE STUDY OF TUSERCULOSIS
OF THE IDWARD L. TRAUDEAY POUNDATION
SanaiAc Laxs, N.Y,
foAsd

February 24, 1943

Vr. Yandiver Brown

Johns-Nanville Corporation )
22 Zast 40th 9treet b g
New York, New York )

Dear ¥r. Brown:

. ‘ I have at last succeeded in analyzing cost of our
vcggsinoun experinmental data snd assessing the results. I realize
TE4T this should have been completed defore this, tut the emergency
has left ne short-handed in the Laboratory and also necessitated ny
doing a good deal of extra traveling. 1 hope that the sponsors of
our study of asbastoels will be charitable and realize that the vork
nhas far exceeded 1ts original scope.

We have done over 40 different experiments, many of
thea divided into several parts, vhich involved exposure of arnizals
for 1 to J years %0 various dusts. The business of preparing nicro-
scCpic sections and checically analyzing ths tilssues on Dore than .
§00 anizals has Deen a job in itself. dy time for studylng sectlons
end analyzing data has been 90 linited that ve are denind our seched-
ule. 7T have still not had time to write a full report of this work
which will of necessity de conographia. However, for the benefit of
tne contzidutsrs, 1 am subnitiing a tadle of contents and an an-
notated outline to indicate conclusions and the line of arguuent thad

. will de developed. The latter 1%self oscuples 13 pages, but I hoge
~ they will f£ind it sufficiently interesting to resd. shall wvorx on
. the final manuscript as I have opportunity.

There ore a fov. experinents still in prosfoan vhich
atculd de completed Dy the tize ve are ready for thec. 3She work on
methods.of dust deterzination, I consider important enough to in-
clude in the study. The question of cancer susceptidility nov seecs
core significant than I had previocusly imagined. I believe I can
odtaln suppart for repeating it from the oancer ressarch group. As
1% will take two or three years to ocomplete sush a study, I belleve
1t would better bDe omitted from the preseant report. If it should
become Dosgidle to make thls study, I hope that I amy count on socs
of your Zembers to aupply me with enough pure, long fibre asbestos
for the purpose.

CRKAGee
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¥r. Yandiver Brown -2=- . Tebruary 24, 1943

Naturally, I shall welcooe any criticiem tiat you or
any of the other contridutors would care %6 offer. Should any of
shez want to discuss details, I.would be pleased to zeet with thea.
May I take this opjortunity to thank all the sponsors through ysu fer
the support that ve have had. :

szncoroly_yourl.
Leroy U. Gardner, X. D.
Director :
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QUTLINE OF PROPOSED MONOGAAPY ON ASBEZSTOSIS
Saransc Laboratory Study under Grant frog Asbegtos A39993atign

PAAT ] HUMAN ASBESTOSIS .

Human Pathology « a study of 25 autopaf annog,!lluntrntod
X-ray Patterna in Asdestosis, Illustrated -

Ash and Mineral Values in Huzan Asbestosis

N & B - R ]

Conplications of Asdbestosis
(a) Susceptibility %o infection
1 Tuberculous

11 Non-Tuberculous
111 Cancer of the lung

5 Dilsablilty, causes snd comparison with silicosis
6 Diagnosis
. {a) History of sdequate exposure
(9) X-ray fila pattera
(c) Physicsl examination
(4) Asbestosls bodies in sputua, thelr significance

TRNL-E D
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PART II Exgerizental Asbestosls -

Methods

{(a) Inhalation exposurs to plant dusts.

() Injection into lungs through trachea of pure oinerals
(o) InJection of purs minerals iato other organs.
Species Susceptidility

Man, sﬁinen pige, rabbits, cats, vhite nice and razs
dogs. .

Pecullar Characteristics of Asbestosls
(a) Unusual localizalon of chrysotile f£idre in lungs.

_(b) Rate of resultant tissue reaotion more ragid than to

guarts.
{c) Reaction to chrysotile not progressive after exsosure
ceases; agaln the reverae of the situation in sillcoele
{4) Asbestoels Bodies ‘

1 Compoaition and methods of formation.
11 Occurence in different specles.
111 For=ation dces not parallel developnen: of fidrast
iv Gradual disappearance after exposure ceases.

Comparative :;roc:a of Different Asbestlforz mcinerals. -

{a) Canadian Chrysotils.
(b) Arizona Chrysotile, low iren.
(2) Crocidolite
1 Bolivian specizsen, stiff and elastic.
.11 South African, soft and flexinle.
(4) Anthophyllite
(e) Azcsite.
(2) Tremolits.

Effects of Control Xinerals

{a) Grannular Serpentine, sace oheniosl comiosition ss
ehrysotile. . .

(v) Glass Yool, & synthetic silicate fidre.

(o) Brg:&tc. a fibrous Dagnesiun hydroxide almost free of
silica .

Cheaical Composition of Asbestifora sinerals in Relatlon to
Irritation. :

(a) Nothing in composition correlated with relative irritas:
‘capacity. :
(v) Prelisinary acld treatzent

1 Hfarochloric acld
11 Cardonio scid

060 06 00094



VAR -

10

11

13

14

(3)

(¢) Effects of Aluninua
Physical Propsrties in Relation to Irritatien
a) Length of fibre '
b} Effeot of Crushing
o) Heat treatment _ _
Nature and Significance of Asbestosis Body
{a) Formation
b) Protective effect preventing further irritation
o) Ultizmate soludility in tissue
Theories of Action of Aibcntirorn Hinerals

(a) Chemical - reasons for consideriag invalid
(b) Mechanicsl -~ experizental demonstratisn of.

Complications

(a Inrcdtion. tuberculoesis and other varisties
(o) Cancer of lung - experimental data suggestive but not
proven . .

Disadlillicty
Essential Features of Hazardous Exposure
(a) Nature of dust - fidrous component and gize factors
{b) Atzospheric Concentrations - probably lower than for
quartsz . ’ .
1 Inadequacy of standard izpinger sanpling method
which does not 6ollest the dangerous fibres
14 Llectrostatio precipitatarsaspling preferadle dut
oethod must be modifled
(e) Duration of Exposure

Recomnendations for a New 8tandard of Safe Atmospheric Con-
centrations of Asbestos Dust

(a) The Qunn%-official standard of 4 to 8 million particles
er cu. ft.
(s) aork upon better metho? of easpling -

(o) Kecessity for comparison of results with X-ray findings
in employees

Prevention

(a) Chemical means not practical
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1 Acldosis nascessary to dissolve fldre in lungs vor..
than Asbestosis

11 Aluminuz Theraspy Lnapplzolblo

1:1 Chief reliance s%ill upon 4ust prevention wigh
speoial emphasis upon the fibrous conpenontn

4% -LS
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ASBESTOSIS - ANUCTED OUTLINE INDICATING BSSULTS
PART I - HIDIAN ASBESTOST '

1 Husan Pathology and X-ray Patierns - Desoription
Based upon 23 husan autopsies

2 Ash and Minersl Values in Humgp Lungg.
3 Cozplication of Asbestosis '

(a) Susceptidility to Infection
1 Tuberculous- High ineidencs in English experience rat
duplicated in surveys of Anerican Plants. .
Avalladle sutopay statistica deceiving bDecause of sel-
ection of paterial. . ’

11 Nen-Tubersulous< The sane reason prodsbly applies
should be checked bY analysis of ad-
senteslen anong asbestos wvorkers.

114 Cancer of Lung Ditte, but there are now on record 10
: cases of. lung cancer in ssbestos worXers.
Compared to the total number of sutapsies
on asbestosls, this incidence is excessive
No such frequency has been digcovered in
siliccsls or other forms of pneumaconio-
als except the Schnesberg nminss of radio-
active ores. The evidence is suggestive
but not conalusive that asbestosis may
- preclipitate the developzent of cancer in
susceptidle individuals.

-4 Disgbility

= Clinical experience suggests that truly disadling asbestosis 1is
naniraated'gy lsss striking X-ray changes than s corresponding
degree af silicosls. Buch Alsablility in asdestosis 1s due to
disease vithin the lungs and no%t to secondary heart dlsesse. As
in sillcosls, associated pulmonary infestion increases the amount
ﬁ? severity of the dust fibrosis with resultant accentuation of
dtgetility. There 1s urgent need for a oarsful physiologicsl
study of puloonary funotion in asdestosis of varying severity.
Undoubtedly, there are many diagnosable cases with no algnifioant
dleadlility.

§ Dlacnosig depends upon three fastors.

£ sdequate exposurs, usually 6 to 8 years, some-
‘o) gt;::r{o:ser. :t work where sotn the concentration and
character of the “asbestos® dust are hazardous.

Jrae-t D) .
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(o) Evidence of diuau Ln n elun toruuc X-ray pat'ern. ',-
(¢) A physical exanination which reveals certaln charac:er.utlc
signs and cay revoul evidences of dillbillty if present.. .

{d) Asbestosis bodles o’ the nputun are confirzatory when the -
srevious factors are: all gocltlvo. However, the bodies
nay be absent,’ partxeultr y i: the absence of bronchitis
infection. ;
Asbontonubodiol unlu;;ortoa vy other evidence 40 not naks

.a diagnosis. ‘Occasicnal ones have been found in about 13
autopsy spedinens of ‘persons with no known exposure and no
fidrosis, probably er‘mn-occupnnonal origin. : ;

.0....00..”. Q“m..“....“’.’.’.‘
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. Fibres dissolved; no asdegtosis bBodies; tlssue reaction’con-
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(v)

{c)

(a)

/
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(a)
{»)

(e}

Lot (3)
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Fidbres like ohrysotile Raving a certain degree of flexidilisy
and elasticity acsumulate within the finest alr tubdes; granular
dust s carried further on and is widely soattered through the |
terninal air spaces. "

Rate of tissue readtion to asbestos 1s much more rapid then
to ag active dust like quart:. Evidences of formation appear
as soon as surricient concentration of fidres has lccalized
‘Ao specifio areas; with quartsz, there is a2 latent paericd of
nonthe.

Reactlon to asdestos does not progress on cessation of expos-
ure. Young scar tissue that may have formed, contracts and
becomes mare dense but the ares of involvezent decreases i(n.
size. In sllicosis, the .young nodules become larger after
exposure ceases.

Asbestosls Bodles sre a2 specifio concommitant of this fora of
pneumoconiocais, They are due %0 a dogonlt of proteln and iron
uzon the surface of inhaled fibres. In gulnea ngg'thcy fora
after adout 80 days of contact with the tissue. ey are abund-
ant in oan and guines pigs, (3ee paragraph 2 adove) bdut zmuch
larger in the former probebly bedauss the larger sized alr tudes
adait larger fibres. In cats, rabbits and mice, there is an
atyplcal coating of & few of the fidbres after nmuch longer resi-~
dence in the lungs; in rats and dogs no bodies could be dis-
covered. - From paragrach 2 it is apparent that their occurence
dces no%t parallel development ¢ fiorosis. In lung injection
experiments, the bodies have mel cCeveloped wntil after fibrosls
fo~uiall. advrnced. The number of bodiss seene t. Uicrease
geveral years after exposure ceases.

Effeots of Different Abestouis Minerals
Canadian Shryeqtile ~ highly irritating.

Arizona Shrysotile (low in iron) equally irritating snd pro-
duces Jjust. as Dany asbeatosis dodles as the Canadisn preduct
with over 11 tizmes as zuch iron. .

Crocidolite - The Jouth African Dlue asdestos is known to cause
asbestoels. Only s lisited supply of this material in pure
forn was available, cost of 4t was used sarlier in the work in
non-productive ex;erizents. For the later critioal injection
tests into the lungs, a Bolivian varliety was subetituted de-
cause of ita high purity. Its fibres were suoh straighter,
stiffer and pore elastic than ths cottony South African variety.
Perhaps bsoause of these peculiarities, 1t has not given
reactions comperable to onrysotile. It produced asbestosis
tcdles but 414 not localize in the terminal alr tudes nor cause
any fibroais. Tests 10w being repeated vith a typical South
African srocidolite with physicsl characteristics sifulating
chrysotile.

. 080 08 00099



fimeea e e - ..

T & K - [T PN
sel. . RN

£ S 2% S

RS

{a) Anshoshyll - 8t4ff, stralght fibres - atypical llb.ltOll‘%i
bedies forms slowly but no localization or fibrosis in lungs.™

(e) Azosizg - Ditto. e
() Amphibole - Ditto. . : R AR Y

(z) Tremolits - Ditto but very rcv.nnbentoiil'ié le

s D
= Obgervation
being oontinued. s TheeaeEr

P LR N
o - “

v €2

Vv Cencrol Miner . . R el
(a) Granular Serpenting of sams chemical composition as ohrinqtzle
1s inert causing no fibrosls in lungs or other organs. "Lt &

attracts iron froo the lungs but of sourse, no Itodies" dgggipp

(v) Glage Woclla synthetic silicate) fibres are not inkaladle from ..
air-borne suspensions, apparently because of thelr stiffneas -
(the dlameter 1s not responsidle as some used vere less .than '™
1 aieron thick) Qn injJection into the lungs, they do not Y.\’
localize in the air .tubes But are widely scattered. They oause
o fidrosis. After 3 or 4 conths in oontadot with lung fluld, -
a few plass fibres take up iron but remain ssooth. They never
show tle swollen ends and lateral projections of the true .'-.
asbestosis bodles. . .- T ) Co

it . .

{c) 2rucite of interest because it is a fibdrous mineral praotically
free of silica (0.9%). Crystallographically the arrangement of
1ta Mg and OH groups in sach unit oell is sinllar to that in
chrysotile. Thes sample used also oontained sbout 165 iron, pro-
babdly froo sontaninafing magnetite. The fidres are stif? and
needle lixe. Observidions not yet ocoapleted but after 2 months
in the lungs, typical asbestosis bBodiss develop but there ls as
yet no fidbrosls. 4he fidbre are socattersd through the lung inetee
of being. localized inside the terminal alr tubes and tlssue
reaction gecurs around, instead of within the tubes.

VI Chemical Composition jp Relation $o Irpitaticp

(s) Nothi in the following chezical compositions can e cor-
related vith variations in oapacity to provoke tlssue reaction.

(See¢ Tadle Next Page)
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Chrye- Crosid ATy u:} 3
hrye- - . 0!0 o ru 3
otile olite 2 .‘},‘-E{,ﬁ

T
Fjg

"L 0.90% 4

a0 - 0.085  0.79% 0,448 2,018 ],z":ggg”"'."-"';Aq'.'.é;:"m'-'
40 38,775 12,286 29784 6,298 23,298 .8
lax 0 0,29 . 6,92
20 . 0,08 0,87
035£108° 4.30 .0,02

>105° 14.92 2,58

(b) Acid treataent of ehryuotilo flbrcl g G S
- S
1 One hour in dilute or oonocntratcd EGL "a0es not nl:cr'ip-"
pearance of fidre but after auoh treatient it rapidly dls-
solves and disappears on injeating 1520 1ivins txunuen“*
e YR L
11 Treatment with COp bubblod through Vater or luns Ju:cc San
. suspensions of chrysotile fidres causes partzai oolutlon
with liberation of silica and nagnooic.
- \-‘.
(¢} Colloidal allumina does not neutralize the orrectl of asbesto:
as it daes quart:. On injecting ohrysotile suspended in .
aluninuz hydrate solution, fibrosis and asbestos bodies dev-
elop at the usual rats. it renaine to dssonstrate whether the
£ibres  becose coated with a layer of nluiinun zonohydrate as
has déen proved in the case of quarts. <4f they have, tae con‘
does not affedt thelir capacity to irritate tiseue. .

vII mmnmnmnmm
© (a) Lepeth af Fibre :

Short chrysotile fidregunder S miorons ‘are praetxcally znor:. 
20 to 50 nloron fibres cause typiocal fidrosis.

The effects of longor ones could not de tested for tochnzcnlj'
reasons.

{9) Crushipng oom lttcly destroys the £ibrous structurs ot 3
chrysotile. Ruxzn loss of structurs, nll\oapaozty %o irritlto
disappears. 33 ]

. ) r'.'.

’

Ge-tels) - .
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(c) _ggs At 1gn1tiod‘;cnpornturo|‘vator

VIII Nasure and _me_sm mssm.ﬂsm;‘%?

(a)

{v)

{c)

(4)

(e)

. The .rr.ae of csbcltolil dody. ornstlcn-

As ’dru en oL but :ba 3 !-"‘;
"/ 7ibrewetructure ‘1s preserved Fidres beccze' cxtrcnoly Drittle. s
* The physical change .alters .typical looalization within- tuofgcry
lungs, no fibresis dovclop-,j;tlction ‘Umited t4° phylsoeytonxgzt

Yo ubutoau bodiu ~forsed. T "!G"n

\.ﬁ:“,% < »‘,é"*-m .
IEPRBL. oL v ARFLTAY m&.}.r\.ﬁ T

N3
Bodies. probably ‘result” trou dopo-xsioniof 1ron ‘and organis -;5m'
matter on a slowly dinnolvins,ttbro ot,aibo.ton.v:rhc S0US0e .
of the iron 1s more likely %0} o\i the dung:tissue ‘thas ‘the ;_”;-»
mineral 1tself as .the coating; séjunt‘no honvy.cn :fibrous .
zinerals of 1av iron ‘soatent.; pon tHoee o high int Xron. s
a'*r b’«l'-\-\P &"x, h“f
g uzed ‘to be pro-
tective although it has nrot: boon‘boniiblq}io isolate a large
enough quantity of. these’ ‘strugtures’ junal torod,torn for o
purpcees of test. " The emoothirounded jendsifr clontod 324 tho
bodies would not bo nnchanioall: }cntﬁggr

M A‘ "‘

I they were capable “of o.unxag 1rr1tct19 n, tbo t&brolxa Ln tnn

‘lunzs should progrocc afzor 0:ponuro ‘osases’ which it doco not.ﬂ-

R T Bl -
The gradual dlanppo.ranno ot bodioo (and%fivres) . 1ong after .
exzosul¥ Mointa. to ultinatc lolubxllty 1n‘tllcuo Lflulds. R

Tne bodies are prebnbly a tortultoul aonconnitnnt rasher than’
a cause of fidrosis. .

'.'

X mummuwﬂmﬂm

(a)

(s)

Al - \Dl:‘((a) e e e e

Crhenteal ZThese nxgcrincntu 4o net sonfira the theory that
asbestosis ls Rersly a form of silicosis resulting froo free
sllica liberated in the solutiaon of a silicate oslecule. I?
this wers true asbestos,lile cuart: sghould cause floresis in
any organ of any lpcctc‘ for the oxpcrxnonts have shown that
injected asdestos dissclves in these locations. However, it

ces nat c.use such reaction La any location bat tho 1ung| of &
i&!& spegies. ) ‘

Mesnanicsl Irritasion

Ye a>e proposing the theory of nechanicll xrrltntxon which s
manifested only in the lungs decause this organ is the only one
whose norz=al physicloglical functions involve a high degree of
20bd1lity. Experisents designed to prove the necessity tor motion
in this tissue have falled for technical reasons.

For this theory to de asplicadle,-it is° ncooolnry that the
tidres be concentrated in the fime terminal alr tubes. It has
Deen showa that only ohrysotile of the aaboltttorn ainerals thus
b4 s the proper physical abarlotcriltlco+to ‘Ansure such
localization. It ts also essential that the fibre shall persist
long eneu:h Yefore it &issolves in tha'lunsa ‘of species 1lixs
alze, rate,tdogs. It ajpareacly’ annoi 9¢ ;60 rapldly that 1t
exerts no irritation. Siallarly rapid; colq;xon Zay explain

in part, the lack of txbrolii.tn orgnns'ﬁé;ar than the lungs.

e "060 06 00102
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The fidres sust be long enouZh so that they cannot be conpletely .

surrounded by phacocysic cells which would prevent contgct of :-.;e
round, broken ends with the delicate cells supporting the air :Gbe.
Otservation nas demonstrated that these conditions are rsalized in

Silnea pigs treated with long fidre chrysotile and fibrosis Tesults
Wish the other asbestiforn ainerals that have been tested, some or

all of the prerequisits were lacxing and no fibrosis developed.

{¢) 1If the irritation were chenical, fine serpentine which has the
sanme chezical composition as chrycotile should have also cause
fibrosis. The crushed chrysotile shoudl have been nore active
taan intact fibres, because of the greater surface areas ox-
posed to body fluids. On the assumption that ohrysotile, like
euartz, beoones coated with a very thln layer of alusingd on
treatnent with colloidal aluminum hydroxide, capacity to cause
fibrosis should be destroyed Lif the action wers chemical but
such 18 not the case. . -

(@) %ne heavy coating resulting froo ascestosis boly forzation ap-
: parently does stop tissue reaction but here the effects are
rrobably mechanical for reasons cited.

(e} Heat suffiolent to alter chemical structure d estroys power
to irritate But 1t also alters essential physical characterlst:
that affect locallization of the fibres in the lungs.

Cgapolisatigng

(a) 3Suscentidility to Infestion
dvik

1 Tuberculous - Asbestos behaves lixe Zoat other ninerald, in
this respect and not like ocuartz which specifically lncrease
native susceptidility to the tubercle dacillus. Thls in-
fection may soread for a time but then heals. The resultant
£ibresis accentuates tnat caused by the mineral fitre.

1L Non-Tuberculous - of no greater frequency than in aninals
inhaling duets of other kinds. Occasional epidemics of
pneumonia ocour in our dust rcoms, but these are due to
nethods of housing rather than %o dust; they cem algo octur
in unexposed anizals.

111~ Cancer 9f Lungs
Pachicariy

No experiments vere,designed to eluoidate this point dut
certain evidencs suggests that asbestosis Day actually
favor development of tumors in susceptidle cpocﬁcn.

1 In guinea pigs, rabdits, rats, oats and dogs lung tumors
are rare.

2 When these specles were iubjoozod t0 2 %0 3 years in-
halation of asbestos dust, the inoidence of lung tuzer
was not inoreased. - L., il

e
.
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3 Some streins of white nice do develop tumors withoue
apparent cause. § ’

4 Such a straln of white 2ice was unintentisnally ﬁsed in
three inhalation experizents with asdestos.

5 Of 11 mice inhaling long L£iBre asbestos for 18 to 24 zonchs
8 developed malignant tumors ln their ilungs and 8 of them .
had tumors in other organs. Ihe inclidenqs rate 81.8%5 14

g;cggg; q-
€ 0Of 22 mice inhaling ‘sz! asdestos for not longer t:
12 months only J devsloped lung tumors. Rats 13,88

7 As ocontrols, we have only the experience with nice in other
?unt experinents. c-
For periodg, there were 851 nlce exposed to 4 other
%13}. of dust for 10 to 12 months. Incidenss of lung tuszor
For lonz periods, there wers 143 nice exposed to 4 differen

inds of dust, including pure quartz, 23 to 31 months. For
all this group of.mice the avorn§¢ incidence of lung tuzar
was 13.8%: the Righest rate (25%) was in a sudgroup exposed
to flint duet. .

Thus the incidence of lung cancer in the fibre asbestos nice
w28 over 18 times the average for nige & ing other dusts for
coaporable perliods and over J tines the Zaximun for any other group.
Yice exposed to the praotically inert ghort fidbre asbestos showed
fawer lung tumors although 7 tizes more than those in short exposure
to other duats. .

“nese obeervations are sugrestive dut not conclusive evidence of a
cancer atimulating astion by asbestos dust. Ilhey are open to
geveral criticisns. The etrain of mice was not the same in the
aabestcs experinment as 1n many of the others oited; apparently the
faoroer wers unusually susceptidle. Kot enough anioals survived in
the dust for longer than the 15 months apparently necessary to
produce many -tusors., +‘here were no unexposed controls of the sace
stratn and age snd no 4iallar controle exposed to other Qusts.

It is hoped that this experiment can be repeated under properly
controlled conditions to detsruine whether asdbestos actually favors
csncer of the lung.

XI Disgdilit

Cannot be detercined in animals. Jhe accidental deaths wers
Zroc the sane caises 2ot with in all our dust inhalation experi-
zents.

are-te (). L e e
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XI1 Esgsential Fastors of Hazardous Exuo : ST A
RN P e L e R L [

© (a) Mature of Dust RN LR &

1 “ne hazrds increases vith the "o Dy ok

{roportion of. lntnet :ibrcn
in the 4dust. Oranular oaterial grd crushed fidre are -- -
inert diluents. v

11 The long fidres must be tiin enough (1-3 chronn) and :hart -i
enough (under 50 X&cronl?) %o de inhaled.

111 Very short rlbrel (undcr 3 Miorons) are practically inert.
(v) Atmospheris g ggg;: g; n ltill undor study.
Apparently this factor 1- 1awcr ‘than 1n the case of dusts

cocposed of granular aincruln but ncthodo ot estination are
nisleading. o : \:$;q;: : '

1 The average ltandard Publio 30.1:h Servioc iopinger count
in the long fidre aobihzou dust.roon’ ‘wis 40 nillion particles
per cu. £t. of alr. noentraticn ‘caused fidrosis
visible to the nated eye in 20 to 24:Binths. ; For comparison
the average impinger counts in an experizent ‘with purs
quartz wvas 120 millien partxclol per, cu. tt. and fiorosis
developed at about tho sane ‘rate. :»,, C
."r';f"r ] .--h‘&'\." PRV N
11 However, aninior counts are dcccptivo bocaulo by thil T
nethod of sazpling very few fibres,:which are tho llgniticnnt
elements in the dust are oollested. s"~}' e
"'_0 'i lu". \.
111 Sagpling with an cloctroltutic preoipitator 1. a4 Dueh oore .
efficient means of ecllocting .£ibres from alir-borne sus-
pensions. Samples from our long £ibre asdestos roos
showed that the dust in the -air contained 32.5% of fitres
fevw 02 which had been colleoted or gounted in the lopinger
sinple. The latter lanpleé larstly the inert granular parti-
° ..l .

“iv As ordinarlly onployod procipitutor llﬂplcl are weighed and
the results expressed in sg. per oudlis foot of air. Thers
ie no mesns of converting such values into numbers of
_particles particularly vban thosc vnr1 in oxzo. shape and
tpcclt&o gravity. .

' d:-.. o v

v Simultaneocus sacpling vith prcei &tator and standard ip-
pingsr yielded the respective values of 0.88 ag and 30 nil-
lion particles per eubie root of air., -

vi “heeretically the best Lndox of hazard would de oxther the
numder or weight of tlbrcul olouontl 1n the dust.

- 6 ()
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{e) Duration gf Sxgosure

1 Fidrosis visible %o the naked eye after 13 zonths ex..cs.xre N
increases in extent in subuquent 1a non:ha. o
ces

1L The span of 1ife of our most luleopublo laboratory aniwal,”
the guinea pig has p2revented continuing ‘l:poure longer thar
three years. .In this period only.the cocparatively early
stages of asbestosis have been'produged,: With the know-
ledfe that we have galined, 1%./is prodadble that more extenstiv
disease could hsve deen produced with a purer long fibre
eurysotile. The-lonz lived p;cciu,-luo eatl. dogs are un-

rcrtunatoly not nuaccpublo._ . _
EEP e A : .
11 'For these reasons X-ray eba.n-&u have beon nin.u:al and we '
' " were not abdle %o fulfill one of the obJootlvu of this pro-

R ‘ gras. wores sl ~'- p L5 ~-‘? 5;,___ .
. .' N '. ,-.‘ et
Amnhﬂks _A_Lcmc ntrasion

N L

"‘(a) While there 1a no official standard, thke 'tcnutivc one of
: 4 or & nillion parnclu pox- cubio rootgf'lir is trequently

auo .ed.

i (E) This le probadly 'mralublc bcemu l.t‘-h blud upon naanlinz
wita a standard izpinger which we havey vshown does not col ect
noaf of the fibres that are tno cource‘af urd.

. . ’ .ai
27 {e) e now think that a standard should bo'baud dpon samples
collected with an electrastatis precipitator 1f.1t is feasidle
0 deter=ine readily the rehun propornon or tibru in such

urterial. .:‘: “
() Worz s sctill in progress \non ‘the lan _int.

(e) To te of value the' nev lunéa:d wouldihn o'to“bo ‘correlated
with the*X-roy findings upon® cnployoud gxpou& to_dirferent . .
x oo

concentrations cr duu. ,p. ;l% ~\--.-/}=

e 5e: R:c;ﬂ_€_.%u_'4 ndation for'a New _ungﬂ ‘9 Safd
;:.1 ve s .—‘L Asbgstzg Juss. o ‘:-,:.4/ i&é—.r ‘-.:l:‘\‘? ‘; o

XIV Ereventich szm_us_m

The expericents P:.vo tu.lod to davolop ‘fﬁoal cr.e:ncu r'_

ueans ¢f neutrallzing the ntzon ‘of’ r&bx;oul .b"alt;"' ed
' " wh ’ 1-’ SN

{a) To alter the hm:an*lung 36" that it o 4 ulvn’nbnto-

fitres rapidly like a rat would mouu;g_'(

creatinge an acldosls wuah would be _ g8 %0an

i\\.'-l‘
o -

;—-
-
.
-

.em orre it of K

RS

the fidrosis. A q :

.

(c‘(cboc) : .. ) T .
. e e eeemknd AR et ‘-660 06 00106



{

PN

L

(ia)"

(c)

L

_x-uul:a upon advanced:giliog}i
2zation of quartziinithe lungs

AR ASHATLY
Appu-ently alunn_un
hal littlo influer

\*
Hcvever. 1% wou
" few cases with pnc g
. halation. We ar¢;by.-no .means:
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Keasuey & Marrisoy Coypany
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AXDLER. PENNETIVAYLL

totzunve 0rrcHd Marech 8. 19‘30

T¥{ No. 2931

#. ¥, P, Shepherd, Eaq.,
TuTaer & Newnll Ltd.,
Spotland, Rochdalas.

Qv Lear Mr. Shaphard:

Subject: Dr. Lercy U, Gardaer's Asdestos
Dust Bxperizsnts.

Further to %his sudject, I now harve pleasure in
Sanding you herewitd photostat copy of Dr. Gardner's
latter of Fedruary 24, 1943 to Ur. Vandiver Brom,
s=d als0 copy of the "Qutline of Proposed Momograph
on Asdestosis.”

I Bave fouzd this outline to de erirsnely iaterest-
iag. It brings out a pumder of important new develope
=a32ts, dut we feel that refereace to the question of
csncer susceptidility sheuld de omitted from tke rspors
sizce 4% {3 ineconclusive,

I would appreclate receiving any comnante which

you =ay lave to Aske comcerzing tis eaclosed outline,
=4 algo mll formard you tde final report as soon es
rncund._'
sincerely,
e —— =
R AN
o3 ek KEASEEY & MATTISON COLPANY
Rael.
\
First Follow
Second Follow
\ MAT o
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