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R&! No, 2831 

¥. %W. F. Shephard, Bsq., 
Turner & Newnll Ltd., 
Spotland, Rochdals. 

€>{ Deur Xr., Shepherd: 

Sutject: Dr. Leroy U. Gardaer's Asbestos 
Dust Experinerts, 

Furtkber to this subject, I pow bavys pleasurs in 
bending you herewith photostat copy of Dr. Gerdner's 
letter of Februnry 24, 19,3 to Mr. Vandivwer Brown, 
aad also cory of the "Outline of Proposed Mooograp: 
on Asbestosis.” 

I bave found this ocutline to be extrenely interest- 
ing. It drings out a pusber of important nex develop- 
=22te, but wo feel tkat refercnce toc the guestion of 
cencer susceptidility should be omitied from the report 
since it is inconclusive. 

(’ I would eppreciato receiving any comnents which 
you may heve to mzko concerzing the enclosed cutline, 
ernd also will forward you the fipal report as soon a&s 
recelved, 

ours sincersly, 

———— ? 
em: ck KEASBEY & MATTISON COLPANY 
Roel. 

First Follow 
Secood Follow 
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THE SARANAC LasoratcRY : 

FOR THE STUDY OF TUBERCULOSIS ) 
¢ OF THI EDWARD L TRUDEAU FOUNDATION : 

SArANAC Laxg, N.Y. 

February 24, 1943 154 l'::;.fl 
‘ ————————. 

¥r. Vandiver Erovn 
Johne-Xanville Corporation , 
22 East 40th Street o : 
New Yerk, New York 

Dear Mr. Brown: 

v ; I have at last succeedel in enselyzins =ost of cur 
veIBetrous experizental dats snd assessinfp the results.) I reslize 
tEET trhie should have been completed befere this, but the energerc 
hse left me phert-handed in the Laboratory anc alsc necessitsted oy 
goirg a8 goot deal of exirs traveling, I hope that the socnsore of 
our study of astestosis will be oharitable snd reaslize that the wor} 
hes fer exceeded its original scope. 

w 
\J 

B 

We have done over 40 difZerent expericents, many of 
then dlvided into several parts, which involved exposure of enizals 
for 1 to 3 yesrs to various duste. The buniness ©of preparing tlcro- 
sccpic eectlons and ohsecically analyzing the tiseues on =ore than 
B00 enicals has been a jJob in itself. ¥y tize for stuldying sections 
enc araly:ing data has been so linpited that we are behind our eche: 
ule. T have #till not hed time to write a full report of this work 
which will of neceseity be conographic. Ecwever, fcr the beneflt of 
the contributers, I ac subnitiing a tsble of contents anl an an- 
notated outline to indicate conclusions and the line of argunent tha 
will be developed. The latter itself occuples 15 pares, but I hope 
they will find it sufficlently interesting to resd. I shall work on 
the final cenuscript as I have opportunity. 

There sre & few sxperizents still in progrecs which 
shculd be coopleted by the tice we zre ready for thez. <4he work on 
methols of dust cdetercination, 1 oonsider icportant enough to in- 
clude in the study. The question of cancer susceptibility now seems 

cre significant then 1 had previouely irarined. I believe I can 
obtaln suppert for repesting it froo the cance:r reseerch group. As 
it will take two or three yeerse to oomplete such a study, I belleve 
it would better be omitted froo the present report. If it should 
becoze poesible to peke this study, I hope that I amy ccunt on sope 
of your mezbers to eupply me with enough pure, long fibre asbestos 
for the purpose. 

* S 

CRMC-Motley1000-Subj-005290 

Ernest Muehleck of Keasbey & Mattison to W. W. F. Shepherd of Turner & Newall Enclosing Gardner's Monograph…
ACL Doc 12992 · Page 2 of 18

Published by AsbestosClaims.Law

asbestosclaims.law/library/12992/2

https://asbestosclaims.law/library/12992/2


Mr. Yandiver Brown 

Naturally, I skall welcome sny criticlisc 
any ¢f the other contributors would care tc offer. Bhoule 
thes want to discuss details, I.would be plesseld to peet w 
May I take this oprorsunity t 
the support that we have had. 

PXR-TY 

0 thank g1l the eponsors throuph 

Bincerely _yours, 

“a"%‘”““‘* 
Leroy U. Gerdrner, ¥. D, 
Directoer 
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QUTLINE OF FROPOSZD MCLOGRAPH ON ASEZETOSIS 

Seranac Laborstory 8tudy under Orane freo= Asbeptoe Asgocirticn 
1 

PART I FHUMAN ASBTETOCElS . 

Huoan Paothelogy - a stuldy of 28 autopsy aa:eE,Illustratad 

X-ray Patterns in Asbestosis, Illustroted - 

Ash and ¥inersl Values in Eunan Asbestosis 

L
I 

% 
B

 
N 

B
 

&
 

Complicastions of Asbestosis 

(a) Suscezzibility to infection 

1 Tuberculous 
11 Nken-Tuberculous 

113 Cancer of the lung 

5 Disablilty, causes snd cocparison with silicosis 

6 Dirgnosis 

(a) Hié;sry of sdecuale exjcsure 
(o) X-rsy 212z pattern 
{c) Pryeical exscinstion 
(¢) Asbestoeis bodies in sputus, thelr significance 

.. 

TAIC S 
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2FAC-03 

(2) 

PART 11 Expertizental Aabaptnels 

Yethods . 

(a) Inkalstion exposure to plant Custs. 
{v) Injection into lungs through trachem of pure =ineral 
{¢c) Injecticn of pure minerale into other crgane. 

Brectes Susceptibility 

¥an, guinea pigps, rebrite, cate, white mlize and rac 
dops. ) 

Pecullar Characteristics of Asbestoels 

(a) Unusugl localizsion of chryestile fidre in dunss. 
(b) Rate of resgultant tilssue reacticn npore ragid than to 

guartz. 
{(c) Resction to chrysotile not progressive after exzosure 

ceasse; AF8in the reverse of the situstion 4in ellicos 
(@) Asbestosis Bodies 

4 Cozposltion and =ethods of foraetion. 
13 Occurence in &ifferent species. 

114 Forzstion does not parailel developrnment ¢f fitrc 
iv Oradual disappearsnce after eXpOEUTE Cesses. 

Cczparative Effects of Different Asbestiforc minerals. 

(a) Cansdian Chrysotile. 
{(t) A-t:ons Chrysotile, low ircr. 
(c) Crocidolite 

i Boliviarn specinzen, 8tiff and elzetic. 
14 South African, soft ané flexible. 

(d) Anthophyliite 
(e) Azmoelite. 
(£) Trecolite. 

Esfects of Control ¥inerals 

{e) Orannuler Serpentine, soce cheaicel ococuositicn 86 
chrysotile. . i 

{b) Glass Wool, & synthetic silicate fibre. 
(c) Brucite, a fibrous magresiun hydroxide almost free of 

sillcs 

Cremical Cozposition of Aebestiform minerasls in Relstion tc A - 

Irritation. 

(a) MNothing in cocposition correlated with relative irritat 
cepacity. : 

(b) Prelininary acid treatnent 

A Hydrochloric acid 
11 Carbonic acid 
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13 

14 

() 

(¢) Ef2pote of Aluminum 

Physioal Properties in Relation to Irritation 

b) Effect of Crushing 
ga) Length of fibre 

¢) Heat treatzent 

Naturs and Significance of Asbestosis Body 

(a) For=ation 
éb) Protective erreot preventing further irritation 

) Ultizate solublility in tissue 

Theories of Aztion of Asbestiforo Minerals 

(a) Chemical - ressons for considering i*valid 
{b) Yechanical -~ experizental dezcnstrazion of. 

Cczplications 

(a) Infection, tuderculosis ané other varieties 
(b) Cancer of lung - experizesntal data euggestive but no" 

proven . 

Dipability 

Zseentlial Features of Harardous Exposure 

{a) Yature of dust - fib*cue cozponent and si:ze facicrs 
* (b) At=ospheric Concentrstions - probably lower then for 

quarsz . . . i 

4 Inadequacy of standard izpinger sacpling zethod 
which does not oollect the danserous fibres 

14 Elecirostatic precipitatarsazpling preferstle bdut 
nethod muat be modified 

(c) Duration of Exposure 

Reconnendations for a New Standard of Safe Atoospheric Cc 
centrations of Asbestos Dust 

(a) The Quasi-official standard.of 4 to 5 million perticl 
Der cu. ft. 

(b) Work upon better method of sampling 

{c) Necessity for comparison of results with X-ray findin 
in exployees 

Prevention 

(a) Chemical means not practiceal 
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{2) 

1 Acitdosis necessary tc dissolve fibre in lungs weopo 
thsn Asbestosis 

14 Aluminus Therapy inapplicsble 
111 Chief rellance still upon dust prevention with 

special emphasis upon the fibrous ccmponents 
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Q‘ _I- 

ASSEETCSIS « ANICTED OUTLIVE INDICATING RESULTS 
Y 

P77 I - HUMIAN ASEEZSTCSIS 

1 Huzan Patholowy and X-rav Patterns - Desoription 

Eaged upon 25 humsan autopsies 

2 Agh gni Minersl Velues in Euman Luncs. 

3 Ceom=licaticn of Agbestorplre 8L 

(a) Susceptidility to Infeotion 
3 Tuczerculpous- High incidence in English experlence not 

duplicated An surveys of American FPlants. . 
Availatle gutopsy etntistice deceliving because ¢ sel- 
ection of czaterigl. 

13 Non-Tureroulous- The sane reason probably eoplies 
should be cheoked by analysis of adb- 
senteels> asong asbestos workers. 

441 Cancer of Lung Ditto, but there ars now on reccrd 10 
) capes of.lung cencer in ssbestlos wcriers. 

Cczpared to the total nucter cf autopelec 
on asbestosis, this incidence is excessiv 
No euch freguency has been @isccvered in 
siliccsis or other foros of pnevzcoonio- 
sis except the Schneeberg =ines cf radlo- 
active ores. The evidence 1s puggestive 
but not conclusive that ssbtestoels cay 

- ‘precipitate the developzent of canter in 
susceptible individusgls. 

> Cliricel exoerience sucfests that truly dieabling asbestosis is 
naenifested by less siriking X-ray changes than a oorrespending 
derree of eilicoris. Buch disability in asbestosie 1s due to 
dlceese within the lungs and not to secondary heart CGisesse. As 

+n silicoels, aesociated pulmonary infection incresses the azsunt 
fi? peverity of the dust fibrosls with resultant accentuation of 
@disezility. There is urgent need for a careful physioclogical 
stuiy of pulmenary functien in asbeetosls of Varying severity. 
Urdouttedly, there are nany dlagnossble cases with no significent 
digability. 

5 Diecrnoe's depends upon three factors. 

(a) Hietory of sdecuate exposure, ueuelly 6 to §“yf:ra. egme~ 
tizes longer, &t work where both the conceniratlon an 
ckaracter of the "astestos” dust sre hazardous. 

2k -t l) 
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(o) Evidence of dimease in 2 oharasteristic X-ray potiern. yu 
. I 

{c) A phyeical Uxazinstion whick reveals certain charnzter 5% 
sicne and zay reveal evidences of dlsabllity L1f present, 

{¢) Asbestoslis boflies ip the sputun are con:’lr:a':cr;.' vhen %he 
revious factcors are all voslt.vg. However, the bollep -, 

may be absent, particula ly i the ebserse ol tronohitis ) 
infecticn. : B 
Asbestosubodies unaupscrted by other evicence €o not nake 

‘a d.a;noska. "Occasicnal oneo have been found in accu. 15 
. topey speclizent of porsons with no known exposure art o 

tib*oais, probaclv of ncn-ocou,at*onal origin. 
- 

[ 

000.0090000009‘0940”00“0oooooooooooo R 

1a»ntgl Aabea»o_;g Lo, 

I Mexhols -2 ' 
e T 1 

4 RS 
{a) Inhelstion Excosures to Plan’ Dust - Bpeci tc fitrcele. in’ 

lurngs, bul no c_a“gea elaewhe*e.*,_,,‘. L e 

{(p) Intscttons of Susoensione g; Pure Minerale i'uto 'I:‘ach.-,a‘?{-{ 
© Sicilar results. .. . . i‘-- : T 

{¢) Intection of SBust snsions of‘f"u'r Miners 
. Fibres d*eEOIVec' no asbestoeis bpdice, t'ssue res.ti:nsc: 

. fined to phygooyteosis and encapsulation. - Co:.‘e..e the ;.—‘.- 
asdestos q;raa of ru_an‘aubjocta nenls e < ik 

N .. ~ . 

II 8Species Susce-= ibili;x : 
A [ s 

‘ Unlike free silica, aabeatce daen no: oroduae 1ts apcci'ic 8t 
~ An any orgen of.any specles .0f aninal "Iy osuses fibrosis’ qnly 

' - the lunga of Dan, nnd those og.a ;cw- I the apecies tea.ea.. “ 
=Wy R, ~,~¢:. LI Lo v May L > 

Ae*estcs E Snecles Fidbrosis Aebe;;;s Eodig_g« 
"_.-J\ 3 -;' -'u'. 

‘L Sbncies'~ rib*cnis 
M1 l’fl.’— 

len 4; ) A T ¢ n**:— 
- ta P L me Bod et e e EL ,\ 

Ouines Pig 2+ 3+ 2 “¥nits Nousa ‘0 -~ ry 
3. ot 1. tes p '."'"‘f""*,. " . T 

Faebbit + . P el 6:?:: ‘White Ret ~’-.j'°,.~.: . 
,.-,....“ A'.;’ "n..’-. S 1;:.‘),."; -.‘u..... i 

(X2 S yery pmell etynminel asheston bodicn) DOQ T 0 
’ : A LT LN R S P U 

111 Peculinr Ch arscteristica of Asbestonin 
'§'>-' ! 

.."0 t '\. [P 

" {s) Llocaliiation of fidbrous’ m&nera‘s in 1ungn 61rrera rroa that 
of granalar dunt particlce."4‘\:g:,g)¢‘-; . REMES M . 

RUNCY Ko ,'.“‘" R 
r---{: ,y,, 

- ..;0 [ L T B 

Pr3- 8 (D) | 
. - e h. e e W -l 

-
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(v) 

{c) 

(@) 

-3 

4V ¢ e Fitrepg li¥e chrysotile having s oertalin degree of flexibiliy 
and elasticity acrusulate within the finest air tubes; granular 
dust ig carried further on and 1s widely soattered through the 
terzinal air spaces. 

Rate ©f tissus reaciion to &sbeetos is much more raplild than 
to an active cdugt like quart:. Evidences of fcrzatlorn mzpear 
88 800N aB sufrficient ooncentration of fibtree has locallzed 
‘in specific areas; with cguartz, there 18 & latent period of 
nonths. 

Fesction to asbestos &oes not progress on cessation of expos- 
ure. JYoung scar tlsesue that may have fcroed, conirscle end 
beccnes vore dense but the ares of involvement decreases irn. 
size. In sillcosis, the .young nodules become larger after 
exXC-OBUre Qeages. 

Asbestoels Bodies sre s sp2eific concommitant of this fors of 
pneuzctoniosis. They are due to a deposit of proteln &nt lron 
uzern the surface of inhaled fibres. In gulnes pige they forz 
after about €0 days of ocontaor with the tissue. They sre sbund. 
ant in can anéd guines pige, (See paragTaph 2 above) but zuch 
larger in the forner probably because the larper elzed alr tube: 
sdnit larger fibres. In cats, rabbite end mice, there ls &n 
atypicsl cosating of a few of the Titren after nmuch longer resl- 
dence in the lunge; in rats and dogs no bodles could be dis- 
covered, - Froo parsgragh 2 4¢ 1s epperent that thelr occuren: 
does nct parallel developzment -7 floroeis, In luny injection 
experizent, the bodles have mal Seveloped wptil afver fibrosis 
Sewell pcernced, The nuzber 5f bodlies seens v dccreaspe 
epveral years after exposure cegges. 

V¥ Cozperetive Dflects 07 Differens Agbégtgg;g Minerpls 
e 

{a) 

{p) 

{c) 

Cenadien Chrventile - highly Arritating. 

Arizorm Crrvasctile (low 4n iron) equally irritating and pro- 
duces just as pany asbestosis bodlies ss the Canslipn product 
with over 1l times ss puch iromn, 

Crocidolite - The South African blue ssbesstos 1s known to cause 
asbestoels. Only s limited supply of this materlsl in pure 
forn wae svailable, most of it was used earlier in the vork in 
non-productive exserinente. For the later critical injecticon 
tests inte the luncs, a Bolivian vaerlety wes substituled te- 
csuse of 1ts high purity. Its fibres were nuch straighter, 
8tiffer and Dores elastic than the cottony South African variety. 
Perhans beceuse of these peculiarities, it has not given 
reactions cosparasble to ohrysotile. It produced asbestosis 
bedies but did not localize in the terminal air tubdes nor csuse 
any fibrosis. Tests now beinp repeated with a typical South 
African crocidolite with physical cheracteristice siulating 
chrysotile. , 

Lo L (3) 

.
 -
 

—
—

—
—
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(¢) Anthoohvllite - stif?, stralght fibres - atypicnl asbestoris 
bodies forms slowly but no locallration or fibrosis Ain lungzs, 

{e) Azomtte - Ditto. ' - - 

(f) Azohibole - Ditto. . , PR . 

(¢) Tremolise - Ditto but veory few amsbesiosis bodles = Observation 
being ocontinued. wSeTI s 

Vv Cenired Minersl . - . e 
’ ) S e 

(a) Granuler Sermentine of sa=me chemical ccoposition ns ehrvootile 
is lnert causing no fitrosis in lungs or otber organs. T et 
attracte iron from the lunga but of course, no ®bocies® develop 

(b) Glaee ¥Yool(a synthetic silicate) fibres are not ichaladbls froz 
alr-borns suspensions, apparently becsuse of their 8tiffness 
(the dlapeter is not responeible as soms used were lose then 

1 micron thick) On injeotion into the luags, they ¢o not 
locclize 4n the alr .tubes but are widely scettered. They csuse 
no ribrosis. After 3 or 4 ponthe in ocontaot with lung fluiad, 
a8 few plase fibres take up iron but remein scootk. They never 
show the swollen ende and lsteral projections of the true . - 
as>estosls boldies. . L. . .. 

.- 
- 

-y ruzite of interest becsuse 3¢t is & fibrouz cinerzl praotlizslly 
2 

(c) 
?f s11ica (0.9%). Crystallographioslly the arcangeseat of e 

Ac ané O groups in each unit oell is sintler to thet in 
rrysotile. The ssople used also oontalned about 185 iron, pro- 

bably froo conteninaling cegnetite. The fibres are ptiff and 
neecdle lirze. Observiions not yet ooopleted but after 2 conths 
in the lunpe, typigel asbestosis bocies develop butl there l1s are 
yet no fibrosia. 4he fibre are scattered through the lung inste: 
of being localized ingide the tercinal eir tubes and tlesus 
resction’ . occurs arounéd, instesd of within the tubes. 

T 
e

t
 

¥
y
 

t
o

o
o

h
 

0
 
4

t
 

V1 Chezicel Concoeition in Relation to Irritstion 

{s) Nothing in the following chenmicsl ceoopositions can be cor- semiin 

related with variations in capacity to provoke tissue reactlon. 

(See Table Next .Page) 

-.. .-_.“.3-"{"' .' o \ 

Y-kl (&) : . e Y : 
. [T NI Y SUSRoL UL V- - U 

-% ' 
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I8 Crooid- Aptho-' 2 -'-A.':oaito RX “"p.g}u-»,'firecoii o Bmc‘to.{” Chrye- 
otile 0lite ° phylligg s~ - ~iai »;;, SEIE S e bt 

$i 0z 37,43% 24,991 A7 65! 7"".'@ ozt ealoes’ 555’ 208 o.z0n- i 
F.2 0 2,355 16,27% 0 uz P8 088 s, 5"5‘4 v 5o g e 0T 
Fe O o 4200 g 7 33est 6 - gt p.zer i 
AlzC: 0.36% __ 1,02% 0,258 1,098 189k " 0,565 0,488 <557 
(a0 0.05% 0.79% 0,44% 2,015 12,228 4,458 0,408 'F-- 
Ma0 38.77% 12,25% 29,54% 8,20% 23,007 20525 .83.¢08 1. 
NexO 0,20 692 0,52 035 040 6,78 05 Ttk 
K0 . 0,08 0.57 0,18 0,30 0,2 - 0,99 "0,36 "' 

Losg £108° 4,30 0,02 0,82 0,86 0.32 ~ 0,34 0% 
. >10%° 14.92 2,58 2.42 1,51 3!59" o 0y pp.estt Y 

-" O A N L T I 
{b) Acié treatzent ot ochrysotile flbraa- 

b 

11 

S 

EEVSPTL . I 

One hour in 4ilute or oonceutrated'BCL doea not a.:c' ap— 
pearance of fibrs but after such trestzent 1%t rapilly &is- 
soclves and disasppears on 1njecting intc living tissueu..% 

reotoent with COp budbled thrcxrh water or lun Julcezl, 
suapeneiona of chrysotile fitres cruses par::al lclu.ion 
with liberation of silica snd magnesia. S s 

(¢) Colloildsl allumina does not neutralize the ‘effeots of esbestc 
as it does cuvartz. On injecting chrysotile euspesnded in . 
alusminus hyédrate solution, fitrosis and asbestos bodies Lev- 
elop at the usual rate. it rensins to deccnstrate whether th 
Titrep becone ocoated with a layer of aluginu= ccnohylrate as 
has been proved An the case of gquart:. £ they ksve, tte ooa 
does not affeot their capacity to irritats tlissus, . 

VII Prveical Properties in Relation %o Irritation of Lune Tissue 

(a) Lensth of Fibre 

Short ohryeotile fibresunder 3 miorons ‘are practicallv inert. 
20 to 50 mioron fibres cause typical fibrosls. 
The effects of longer onss could not be tested for technical 
TEeABONB. . 

{v) Crushing ooflpletely deatroys the fibrous structure of 

[ 

P 
Y 

LY 

chrysotile, ¥ith loss of structurs, all oapacity to irritate 
disappears. . i A 

b~ (LIS ) 

-
 

. 

=T 
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. . aned- 

NN 

. : TR G 
. ‘-‘ rey dvds o - T .‘I ‘\, 

) (c)’ Eea; “At.ignits on 'tecpcratures, uater ‘A8 Ariven off "patith c~5f . 
v fibreastructure’ia praserved. -’ *Fibres beoozo extrem :ly brit leg- 
S "The physical okange alters typical localization within tho .l 

. lungs, no fibros*s davelops,: reaction: l¢m‘tod to phyagoc,toui 

q RS ft‘\q” 

" Ko aabestoaia bod*oa forned. ,' e ledglmN M CTY 
Y .(..:;‘ , o //Vw’-‘:":“ .v. : .fbrfibo";" 

VIII Ngpsure ard ernlrlcnnoe ot Aaboqtoaia Q_ngn e .' L 
,,» b . e :.Q'.’ R L S I ' 'o’ .. 

(a) Bodles probasbly rosult rra: dopoaition Tof iron\ana organtc . 
patter on a alowly dioeolving fibre of lasbentos..::The sourse. 
of the iron ip mors 1liksly to 'be the lung tisoue than ‘the | 
pineral itself aa the coating’ Ao’ Just 'as - heavyon fibrous .. - 
zinsrals or 101 iron cocteni -as upon thope high in iron. [ .7 

B LR P A2 Rt SRR ‘-*‘guw- 2 5‘, Yiar 
: AT T et 

{p) - The efs aot of nsbestosis’ body.:or:auion i ‘ascunod to be pre=~i 
tective although 4% has not-bcen.possibdlaito ieolate a lergse « - 
enourh quantity of these structures.in unaltered form= for ..~ . 
purpoees of test. Ths smooth’rounded-ends pressnted by ths "~ - 
bodiss would not be neahanically ir*ita::nfl.n*“‘”'uy—f TLoetwr 

-l 

{c) If they were oapablo or cauelng irrltntion.ktbc tlbrocla in tne 
_lunzs should progress af:er e-posurs ceases which 1t doee £ot. 

{a) The C*gd" ea.anca ot bcd‘es (ar;'rlbreé) long efter ° : 
exzosud’ gflin.a to ulticzate aolub*ll:y i’ 1ssue fluids. ., 

{e) <ne bodies are probably a fortuitous concemaitans rather than 
a csuses of fibrosis. - 

IX Theoriesg of I-=f<ant Acticn of Asbeptiforz linersls 

{a) Creztenl These experinents do not confirn the theory that 
asD86t0°i6 18 Derely a forn of =2illcoslia resulling frono frse 
gllica literated in the solution of a sillicate coleoule. z 
this were true asbestos llxe ouartz, pghculd cnuse fibrosis in 
any organ of any species for the exoer¢:enta beve shown that 
injec: ed asbestos Aissolves in these locations. Eowvever, it 
2?95 nst c-use such reaction in any locatlon ba’ :he ‘unga of & 

apecles‘ . S 

() Mezhanicel Irrltat:cn 
= - 

We wre propoesing the theory of nechanicsl irritatiocn which ip 
panifested only in the lunge because this organ is the only one 
whose noroal physlological functions invelve a high degree of 
nobility. prerinente designed to prove the necessity for cotlon 
in this tiseue have failed for technical ressons. 
For thie theory to be asplicsble,. it 48 nscsspary that the 
fibres be concentrated in the five teroinal alir tubes., It has 
been shown that only ohryeotile of the assbestiforz mineralsthus 
57 Fds the proper physical oharaoteristica.to insure euch 
localization. It ie also essential that the fibre shall persist 
long encuzh before 1% dlseclves in the lungs of spaciea llXxe 
pice, rats,*does. 1t sgo.nrently dipsolves eso rapidly that it 
exerts no 1rr1tatlon. Sinilarly rapid solution may explain 
in pnr~. the lack of fibrosis in organs ot” r thon the lungs. 

"". v o 
. R 

-
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Trhe fitres must be long eno$:h 80 thal ihey cannct be cczpletely surrcunied by pharocytic oells wnich would prevent contact o0f thar 
roung, brecken ends with the dellicate cells supporiing tre alr tube 
Oteervsiion has cemoneiraled that these conditions are reelized $r 
Eulznea pige trested with long fibre chrysotile and fibroosis result 
Wiih the other asbestiform ninerals that have been testec, ecze o 
ell cf the prereguisits were laciing aund no fibrosis develcped. 

{e) Ir the trr he irritptlion were chemical, fine ssrpentine which has tr 
sane chemical oczpositlon as chrycotile ahould have aleo caue 
fibrosis. The crushed chrysotile ehculdl Lave been more activy 
than intact fibres, because of the greater surface narcap sye 
posed to body Zluide. On the mepuzztion that chrysotile, 11 
ouartz, becomes coated with a very thin laver of alu-lngr on 
trestzent with colloldal sluminu= hydroxides, capacity te caue 
Titrosis srould be destroysd 17 the gcilon were chexlical bus P 

such 1% not the cese. . o~ 

(8) “xe heavy coaiing resulting frorm aspestosis Doly forzation ag 
psrently does stop tissue reaction but here the ellecis sare 
prodedly nechanical for reasons ¢ited. 

(e) Keat sufficient to alter chesical structure 4 esircys power 
to irritate but it also slters esscntizl phyelcsl cherzcteris 
thotl affect localizaticn of the fitres in the lungs. 

X Cozplications 

PURTRERG) S S 

-
 

(8) 2Suece-tidilitv te Infectinn . ‘ 
] Evs i 

1 Tuberculous - Asdestcs behaves 1like most other mineralf in 
this respect &ané not like ousrt: which specifically incree 
netive pusceptidility to the tubercle bacillus. Trhlis in- 
Tecticn cay epread fcr a tizme dbut then hesls. The resulta 
fibrosis accentuates trnatl caused by the minernl flibre. 

13 MNorn-Tuberculous - of no grester frequency than in snimals 
inhaling dusts of other kindes. Occaeional epideczics of 
pneuronia occur in our dust rooms, tut these are cdue 0 
nethefe of housing rather than to dust; they ¢em mlso ocsw 
in unexposed anircals. 

111" Cancer of Luncp 
"v’:‘}lq"; . 

No experinents were, desligned to elucidate this point but 
certaln evidence suggests that asbestosis oay sctuslly 
Tfavor development of tuscrs in susceptible speclies, 

1 In guinea pige, rabbits, rats, oats and dogs lung tuzort 
are roare. 

2 Yhen these speolen wers sublected to 2 to 3 yeers in- 
halation of asbestos dust, the incidence of lung tu=or 
was not inoreesed., | ¢ s 

CRMC-Motley1000-Subj-005302 

Ernest Muehleck of Keasbey & Mattison to W. W. F. Shepherd of Turner & Newall Enclosing Gardner's Monograp…
ACL Doc 12992 · Page 14 of 18

Published by AsbestosClaims.Law

asbestosclaims.law/library/12992/14

https://asbestosclaims.law/library/12992/14


-8- . 

S 8Soze streins of white mice do fevelop tu-msrs without 
epparent cause. ' 

4 DSuch & strain of white mice was unintentionally used in e 

thres inkalation experiments with asbestos. 

nt! 
o} 

5 O0f 11 mice intaling lonc fitre asbestos for 15 to 24 
§ developed malignznt tusmors in thelr Zungse ant 6 of 
haé tusors in other organs. The inoidencs rate £1.8% 19 
gxcessive. 

€ Of 22 mice inhaling ghort Zibre nsbestos for not lonbor t} 
12 ponths only 3 dovc‘oped lung tusors. Raye 13, €2 

n
n

 

k
L

l 

2 

o} 

7 As con:rala. we have only the expsriencs with cice in oth 
Qust experinenta, 
for ahory Der‘cde, there were 51 mice exposed to 4 
k;n;a 02 ¢ugt for 10 to 12 moniks. Incidence of lung 
1.9%. 
For lcnr periods, there were 142 pice exposel to 4 ALlffer: 
kinds of dust, lnoluding pure guartz, Z3 to 31 months. Fec 
8ll this group of mice the average incidence of luns tucsr 
was 13.8%: the bighest rate (25%) wae in a subtgzroup expose 
to flint duset. 

Thus the lncideflce of lung canoer in the lcns fibre asbestos cioe 
vos over 16 © :ea the sverage for mice Anhalins cther dusts for 
coczporadle pe tcds and over 3 tizss the maxizuz for any other ' grou 
Mice exposed to the practicelly inert short fibre asbestos shoved 
fewer lung tunmors although 7 tices more than those in short exposu 
to other dupts. 

‘hese obeervetions are sugrestive but not oconclusive evidence of a 
cancer stimulating aotion by asbestos dust. They ars open to : 
severel criticlens. 7The stralin of mice wes not the sane in the 
aeteet0os experioent as in 2any of the others oited; apperently the 
fcroer vere unusuelly supceptible. Not enough enizmals swrvived in 
the cust for lonfer than the 15 months apaarently necessary to 
produce many ‘tuzors. Jhere were no unexposed oonirols of the sanme 
etresin and efe ard no dinilar controls exposed to other lusts. 
It 1s hoped that this expericent can be re,ea‘ed under p“OyE“l} 
controlled concitions to deterains whether aesbestos actuslly favors 
cencer of the lung. 

X1 Diesbility 

Carnot be cetercined in anivmals. Jhe sccidental desths were 
froo the sane csuees pet with in 81l ocur dust inkslation experi- 
Dents. 

Are-e (® . L e e e e 

.
 -
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XII Eserenttal Fpetern of Hnzardoun Exppaupe 'S¢ 

{a) Xature of Duey Rt 

1 “ne hairds increnses vzt\ the prsportion ‘ot intact fitres cgn 
in the dust. Granular material and crushed fibre are | 7 
inert dlluents. R 27 

“ o} 

- 14 The long fibres must be thin enoush {1-3 Kicrons) sné ehert 
enough (under 50 Microns?) to be inhaled. 

4 144 Very short rlhrea {under 3 Xicrons) sre practically inert, 

{b) Atmospheric Concentration B8till unier stuly. 

Apparently this factor is lower than in the case of dusts 
cocposed of grnnular mlnerala but natbodc of estipetlicn are 
nisleading. . ; 

1 The aversge standard Publlo “-al % Bervioe izpinger cousnt 
in the long fidbre aabistoa dust rocz'was 40 millipn particles 
per cu. . of air. nis concentration-caused fibrosis 
visible to the naked eye in 20 to 24 cauths. For cozparison 
the average impinger counts in an experi-ent with pure 
cuart:z vas 120 million particles per cu. ft. ant fitroels 
developed at about tke sane rate. :.;. 

;*... - 
- Y ’ 

1! However, icpinper oounts arc decap tve because by thise 
pethod of sexpling very few rib“ea, vhich are the gignificent 
elezents in the dust are oollected EEAchR 

444 Sacpling with an electrcotntio pr oipitato“ is & Tuch ccre 
efficient negna of collecting fitres froo air-berne sue- 
peneions. Ba=ples froo our long fitre asbestos rooo 
showed thst the Aust in the alr contained 32.5% of fitres 
few of which had been collected or counted in the icpincer 
secple. The latter sampled largely the inert granular parti- 
clee. . .. 

"Av As oréinarily ecployed preciplitator sanples are weiphed and 
the results expressed in mp. per cubio foot of air. There 
18 no ceane of converting such values into nucbers of 

_'particlea particularly vhan theae vary in size, shepe and 
Bpecific gravity. . i 

v Si*ultaneoua aaupling uith precipi ator and stanlard io- 
pinger yielded the respective values of 0.65 g and &0 oil- 
lion partiocles per oublo fool of alr. 

vi Kheoratioally the best infex of hererd would be either the 
nusber or welpht of fibrous elements in the dust. 

. 

- b () 

I mm e, : o — et —— — 
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XIV Freverticn of Asbeetcs;g“'Af & %;{?. - 

T 
4

 

v.fl:(a) ¥rile there 4f no official standar 

LI ! ) 
3 L . l't L o -1 : DA .o ! A 

"— L ".' 

1 -10- C. A . 
o N . - : % 

) N 
(c) Duration of Excocure ) - e 

- 

- 

“. . 4 Fibrcsis viclble to the naked eye after 1Z ronthe ervcsure 
increeses in extent in subsequent lE ,zontho. . 

] 
- 

.- W«m&o&wunmmflw‘vwm 
Ere putnes £ BB prevented. continuis X EXFOSITE 1N et 

In this period on-y tue ‘coupsrotively early 
Blaree of aspeetosis have been-produced. With the know- 
ledre that we have gained, 12 10 probable that more extens: 

- disease could hive been producsd with a purer lony fibre 
hryeotile. A 1 P IR RS K BSOS Sty 

. Py oyt e >3 ’ 

114 For these reasons X-ray changea hove been pinimel and we 
) were not sble to fulfill one of the objectives of this pro- 
: gran. . L e 

__ ] .- R N 

Recczoendetion for's Naw Starda-d of Sar ‘Atoospheric Concentratic 
of Asctestopn fust. el L R 

. ’./ tJ - "..‘:‘.‘_:' =7 - 

‘tte ‘tentative one o? 
4 or & nillion particles per cubic foot of sir is Ifreguently 
quoled, ‘. : AP o 

{(t} This ic probebly unrelliable becauee it 19 baaed upon s&azpling 
vith 2 siandard iopinfer vhich ve Lovershown does not co’lect 
nosf of the rib-es thet are the source of bfi.ard. 

{c) ¥e now think that & standas d should be based upon serples 
collected with an elecirsstatic precipitstor If 1t 48 fegsidle 
to dete—filne reedily the relat‘ve pr.par ion of.fibres ir such 
wrter ¥ AT 

(&) W¥ork is 8till in progress uzon-the lat er point. : 
- e ST wi .. : 

(e) To te of value the' new standard would: ‘hsye: TS be correlated .» 
th the"X-rey r*nd'nga upon‘eop -cyeeu cxpoaed to citr rent ; 

concen.ratlans or duat.--,.““.. o . e 
S PR I A 

Y - 
£ 

>
 .

r
-
. 

1 [ 

T 

. 

e e . oA ,q. ..~ 
ot . - % The expericents h,re failel. to ‘éevelop en;»urac £icAl ‘thenical | - 

nepns of neutralizing tfie actiou of fibrous’ ‘agbectos.: . T 
.;n.“,La*- ;‘.~" “A" * {e) To slter the hu.,an’lunb ‘0 that it vould diesclv msCesuos 

fitres repidly like & rat would neceseitste’ ferefbens- 
erepting an aclidoels wkioh woula be‘noraeit an the effe‘ts of - 

TR AR .-»..'-. 

the fibrosie. . * RN A S v - “ - " . 
R * v, ‘. - . 

PR £ ' 2 
P », . Y 
PURA > . ' 

* IS . e 4 o & - . 

g s I S : 
“ LS Pr Bt . 
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