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¥. W. F. Shephord, Raq.,
Turner & Newsll Ltd,,
Spotlang, Rochdals.

. s’ Deur Mr. Shepherd:

Sutject: Dr. Leroy U. Gardasr's Asbestos
Dust Exosriuscts.

Further to this subject, I pow have pleasure in
bending you berewitih photostat copy of Dr. Gardner's
letter of Februnry 24, 19.2 to Kr. Vandiwer Brown,
axd also copy of tke "Outline of Proposel Xenograpk
on Asbestosis.”

I bave found this outline to be exritrenmely interest-
ing., It drings out & npuxmber of important nex develop-
=22te, but wo feel that refercnce to the gquestion of
cencer susceptidility should be omitted from the repost
since it is inconclusive.

(, I would epprecisto receiving any comnents which
you may heve to mzko concerzing the enclosed outline,
and slso will forvard you the final report as soon eas
received,

ours sincerely,

. \.‘A=277&?zf_su¢¢<—<:4fif?
.. ’
em: ck KEZASBEY & MATTISON COLPANY
Rocl.
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Secoond Follow
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THe SARANAC LasoraTORY

FOR THE STUDY OF TUBERCULOSIS
¢ ©OF THI EDWARD L TRUDEAU FOUNDATION . . .
SArANAC Laxg N.Y. :

February 24, 1943 Teed

¥r. Vandiver Erovn
Jokne-Yanville Corporation |
22 East 40tn Street C .
New York, New York

Dear Mr. Brown:

rwt - -

- I have at last succeecel in anely:zins =ost of cur
veSeirous experizental data snd assessinf the results.) I resli:ze
TEET trte should have been oompleted befcre this, but The emergency
hss left me shoert-handed in thre Laboratory anc slsc necessitsted oy
doing & good deal of exira traveling. I hope that the spcnscre of
our study of asbestosis will be oharitable anc reallize that the wor}

hes fer exceecded i1ts original scope.

We have done over 40 &ifferent exgericents, many of
theo divided into several parts, which iznvolved exposure of ernizals
for 1 to 3 yesrs to various dusts. The business of prepering clcro-
sCCpic sections and ohecically analyzing the tiseues on c=ire than
800 enicals has been a jJob in itself. #y tize for stuldying sections
snd arnaly:ing data has been so linited that we are behind our echel
ule. T have 8till not hed time to write a full report of this work
which w11 of neceseity be monopraphic. Ecwever, fecr the bereflit of
the contributers, I ac subniiting 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 hogpe
they will find 4t sufficliently interesting to resd. I shall work on
the final cenuscript as 1 have opportunity.

There sre a few sxperizents still in progress which
shculd be cexopieted by the tice we ere ready for thec. <4he work on
methods of dust cetercination, I oonsicer icportant enough to in-
c¢lude in the study. The question of cancer susceptibility now seecs

cre significant than 1 had previouely iragined. I believe I can
obtalin support for repesting 1t froo the cancer resesrch group., A8
it will take two or three yeers to oocplete such & study, I believe
it would better be omitted from the present report. If it should
becoze poepible to peke thie study, I hope that I amy ccunt on some
of your meczbers to eupply me with enouzh pure, long fibre asbestos
for the purpose.

-G
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Mr. Yandiver Brown - - February 24, 104

Naturally, I shall welcome any criticisz that you or
sny ©f the other contributors would care tc offer. Bhoule 8ny cf
thes want to discuss details, I.would be pleaset to peet \"“ then.
May I take this opportunity to thank 221 the eponsors through yeu fc
the support that we have had.

8incerely _yours,

| ‘ Cann

-
Leroy U. Garéner, X. D.
Director
LUG: "3k
|\
Prme-Iy .
— .
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- CUTLINE OF FROPOSID MCONOCRAPE ON ASEZZTOSIS

)

Seranac laborstory Study under Orant frew Asbeptoe Associrticn

PART 1 HUMAN ASBTESTOEIS

Huosn Pathclogy - a study of 2t autopsy aaeeg’Illustrntad
X-ray Patterns in Asbestosis, Illustroted -

Agh and Mineral Values in Eunan Asbestosis

LU 7 I N I v

Conplicstions of Asbestosis
{a) Susceztibility to infection

4 Tuberculous

14 Non-Tuberculous

11t Cancer of the lung

5 Dtsablilty, causes snd cocparison with silicosis
€ Diagnosie
(a) Hié;cry o7 adecuste exjcsure
(o) X-regy 212z pattern

{c) Pryeical exscination
(¢) Asbestoeis bodies in sputus, their significance

TAXC e

-
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PART 11 Exourizental Aabastnels

I Methods .
(a) Inhalstion exposurs to plant Custs.
{v) Injection into lungs through trachea ©f pure cineral
{(e) Injecticn of pure minerale into other crzsane.

2 bpecies Susceptibility

¥an, guinea pigs, rebrite, cate, while oice and ra:
dogpa. .

3 Pecullar Characteristics of Asbestosis

(a) Unusua) localizsion of chryeotile filtre in lunss.
(b) Rate of recultant tissue reacticn nore rapié than to

) ouartz.
(c) Resctieon to chrysotile not preogressive after exyogur
- ceagse; AfFsin the reveree of the situstion in ellicoes

(a) Asbestosls Bodies

4 Cozpogltion and =ethods of formation.
13 Occurence in &ifferent species.
1.4 Forzstion does rnot parailel development cf fitrc
iv Gradual dlsappesrance after eXpOBUTE Ceases,

4 Cczparative Effects of DifZerent Asbestiforc cinerals.

(a) Cansdian Chrysotile.

() Ari:ons Chrysotile, low ircn.

(c¢) Crocidolite

{4 Boliviarn specinen, 81177 snd elaetic.

. 11 South African, soft and flexibdle.

(&) Anthophyllite

(e) Amosite.

(£) Trecolite.

5 EZfects of Control Minerals

{e) Orannuler Serpentine, soce cheaicel ococuositicn as
. chrysotile. . .
{(b) Glase Wool, a synthetic silicate fibre.
(c) Brucite, a fitrous pagresiun hydroxide alpost free of
silica

6 Checzical Cozposition of Aebestifcrz zinerals in Relstion tc
Irritation.

{a) Notking in conposition correlated with relative irritat

capacity.
(v) Prelininary acid treatinent

1 Hydrochloric acid
11 Cardonic acid

)I‘:&{;-L‘—i e e . . o ee . .- . . . .

-
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(c) Ezzects of Aluzinua
7 Physioal Propsrties in Relation to Irritation

b) Effect of Crushing
¢) Heat treatzent

ga) Lencth of fibre
- B8 Nature and S8ignificance of Astestosis Body
(a) Formation
éb) Protective effect preventing further irritation
o) Ul<izate solublility in tissue
© Theorlies of Astion of Asbestifore Minerals

. (a) Chemteal - ressons for considering invalid
{b) Yechanical ~ experizental Aezcnsiration of.

10 Cc=plicaticns

- (a) Infection, tubderculosis and other varieties

(b) Cancer of lung - experizsntal data esuggestive but no"
proven .

11 Dieability

12 Zesential Features of EHazardous Exposure

(a) lature of dust - fibrous cozponent &and size facticrs
(B) At=oepheric Concentrstions - probadbly lower then for
B Quartz - . . .

4 Inadequacy of standard impinger sacpling zethod
which does not oollect the danceroue fibres
14 Electrostatic precipitatarsazpling preferable but
nmethod must be modifisd

('\

(c) Duration of Exposure

13 Recocooendetions for a New Standard of Safe Atnospheric Cc
centrations of Asbestos Duet

(a) The Quasi-official standard.of 4 to 5 million porticl
oer cu. ft.
(b) Work upon bestter wmethod of sampling

{c) Necessity for cccparison of results with X-ray findin
in ecployees

14 Prevention

(a) Chemical means not practicel

PRANL -G

* -

B
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4 Acildosis necessary tc dissolve fibre 4in luncs werpo
thsn Asbestosls .
14 Alu=inus Therapy Ainapplicsble
111 Chief rellance still upon dust preventicn with
. speoial eophasis upon the fibrous cconponents

A -LS
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ASSEZETCSIC « ANILTED OUTLINE INDICATING BEZSULTS

P37 I - KUUAN ASEZSTCSIS

- ] Hu-an Patrolosv and X-ravy Patterns - Desoription

Eased upen £5 humsn autopsies

2 Aegh gnf Mineral Values 4in Eusan Luncs.
AED g%

3 Cemrlicsticn of Asbestoele

(a) Susceptibilizy to Infeotion
3 Tucerculous- High incidence in English experience rnot
duplicatel in surveys of American Plants. .
Avallable gutopsy etntistice decelving becguse ¢ pel-
ection of c=eterial.

13 Non-Tuberoulous- The sapme reason probably aprlies
should be checked by analysis of ab-
senteelss mnong asbeslos workers.

443 Canter of Lung Ditto, but there are now on reccrd 10
‘ capes of.lung cencer in asbeslos wcrkers.
Cczpared to the total nucber cf sutopelet
on asbestosis, this incidence is excessiv
No such freguency has been discovered in
giliccsis QF other forms of pneuzcoonlo-
8is except the Schrneeberg =ines ol radlo-
active oree. The evidence 1s Buggpestive

but not conclusive that sebestoerls rcay
- ‘precipitate the developzent of cancter in

susceptible individusgls.

-4 Digebllity

= Cliricel exoerience sugfests that truly dlesbling assbestosis is
menifested by less siriking X-ray changes than a corresponding
derree of eilicomis. Buch disability in asbestoslie 1s Cue to
dlcecse within the lungs and not 1o secondary heart Qisease. As
1n stlicoels, mesociated pulponary infection incresees the a=ount
€4 geverity of tre dust fibrosie with resultant accentuation of
disezility. There is urgent need for a ocareful physiclogical
gtuiy of pulpenary functien in asoeegtoels of Varying severity.
Urdouttedly, there are pany ¢lagnossble cases wWith no significent

dipability.
5 Diecnoe's depends upon three factors.

a) Hietory of sdecuate exposure, ueuelly 6 to €& years, eone-
(a) tizes {Qngcr, st work where both the concentration and
character of the "sstestos® dust sre hazardous.

Jkac- bt l)
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'—1". .y

{p) Evidence o7 d‘aesse in 2 charazteristic X-ray potiern. 'y

{c) A phyeicnl Jxa:inntion vhich reveals certain cherocter!
siens and may reveal evidences of dlsabillity LI present..

(3]

(2) Asbestosis bofles ip the sputum are confirzelory vhes the
oreviosus facicrs are all positive. However, the bodles -,
pay be absent,’ pa:ticular y i:. the ebserse of troncohl .a,‘
infectlicn. : .
Asbestosubodies uwu;aarted by other evicence Co not nmak

ake
,a d‘acnosxs. "Occasicnal oneo heve been founéd in accut 15
. topey speciment ©f porsons with no known exposure ant n:
ribroaia, probaolv or nan—ocou,at* onal origin.
000-000000000010“0"00“0"0000000000 .;_,
A
Aabes..oaig o,
I Methols JELT T
3 RS
{a) Inhelstion Eycosures to Plzm' Dua): - Bpeci ic fibrcele.in”
lungs, bul no ozanges elaewhe*e.* e Rt
{b) Intections of Sueoensions _g_ Pure Phe*a"e into Trechen
© Sicilar results. .. : ' 4
{c) Intection _g Buso nsione of I—'u:p }1-..031 intv other cr:ﬁns
- . Fibres dieeolveld; no aBDestoein bgciae; tissue res,tlcn cc
. fined to phygocytasm arnd encapsulation, - Cor..,e..e the '-—‘;~
asbestos c,:m of Jucan,. subjocta . St .
.- "‘ : - M ."'. _-. .
JI Spscies Susca- ibilit’[ e ,"z.:_ e d s
SRS
‘ Unlike f{ree silica. aabestca‘daea no: }roduae na apcci’ic a'fe
~ An any orfan of. any specles .of aninal."I{ ocpuses fibrosip’ enly
’ . the lungs of man, nnd thoss of-a rev_ 1’ the apecles tested, . ’."""-
-, '-, ':?",*&:; * s M L IS '
Species Fibrosis Asbeg;;a 2cdig_§~: Snncies'- rib*oaia Asgt estcs E
e T R AT R AL AR T N
- ‘en 4+ c L4 Lt SO N ot
= im B R R IR S
Suinea Pig 2+ S e Vhita Nouse ‘D -= -
- tac. :-?-;‘“i,‘..":, -:-.,._(;-u “'h‘;.-l . :: "..‘-:’1'
Rebbit + < Ze L en T :'f'-""‘ T White Rzt © LOT e - o
emre s g _.= : ’l#‘ T e R T
{2 very smell etyrize) asheston bodim) JerEi 0 LN
LT I SRR % N TS AN LR [
. . A e e, 3

111 Peculiar Ch aract:rietiJ of Asbeestonin .T.,-,,_;';..'-'-:-
v . [OMY I S LN

(s) Localization of ﬁbrouo minerals‘ n 1ungn cn‘rera rrom ?bai
of gran.xlar dunt partiolee.-;

% R i S

-

o - e m—mrh. e msnn W - .
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and elasticity acrusulate within the finest air tubes; granular
dust 18 carried further on and 1s widely soattered through the

] ter=inal alr spaces.

r/

{(b) Rate of tissus reacsicn to asbestos is much more rapild than
to an active cdust like quart:. Evidences of fcrzatlon srpeer
88 soon 8B sufficlent concentration of fibree has locall:zed
‘An specific areas; with gquartz, there is a latent period of

nonths.

{c) Reattion to asbestos does not progress on cessation of expos-
ure. Young scar tiseue that may have fcrmed, oonirsste end
becsnmes nore densz dbut the ares of involvement decreases in.
size. In silicosis, ths .young ncdules become larger after

exrosure Qeasges.

) (d) Asbestzsis Bodles sre a Bpzcific concommitant of thls fors of
pneuzoconiosis. They are due to a deposit of protein sné iron
uzen the surface of inhaled fidbres. In gulnea pige they forz
after adout €0 dsys of contaoct with the tissue. They sre sbund.
ant in can and gulnes pigs, (See paragraph 2 above) but zuch
larrer in the fornmer probably because the larper slzef alr tube:
sdnit larger fibres. In cats, rabbitse end mice, there 12 &n
atypicsl costing of a few of the fibrep after much longer resi-
dence in the lunge; in rates and dogs no bodles could be dis~
covered. - Froo paragrach 2 1% 1s epperent that thelir occurent
does nct parallel developzent 27 fioroeis. In lung injection
, experizent, the bodlies have mal “eveloped uwptii gl%er Tibrosis
N be~wpll pévrnced. The nuzber of bolles seems tu uecrease
. eeveral years after expdeure cesses.

y Compermtive Effsots of Different Asbestoesis Minersls
=
(a) Canacipn Chrveptile - highly drritating.

{p) Art:zorm Crrvsctile (low 4in iron) egqually irritating and cro-
duces Just as pany asbestosis bodles as the Cangdisn product
with over 1l tinmes as npuch iron.

-

{c) Crocidolite - The South Africen blue ssbsstos 1s known to cause
esbestoalis. Only s limited supply of ihis materisl in pure
form was svailable, most of it wss used earlier in the vork in
non-productive exgerimense. For the later critical injection
tests inte the lungs, a Bolivian variety waes substituted Ye-
cause of its hirh purity. Its fibres were puch etralghter,
8tiffer and Dore elastic than the cotiony South African variety.
Perhaps beceuse of these peculiarities. it has not given
reactions cozparsble to ohrysotile., It produced asbestosis
boccéies but did not localize in the terzinal alr tubes nor csuee

* any fibrosis. Tests now beinp repeated with a typical South !
Africen crocidolite with physical characteristice siulating i
chrysotile. . !

]
!
]
v L (3)
—— - v

- —
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{(¢) Anthoohvllise - stif?, straight fibres - atypical asbestorls

.....

bodies forms slowly but no localizaticn or fibreosins in lungzs.

{e) Azosite = Ditto. ' .
(£) Azohibole - Ditto. . _ DR <
(¢} Zremolite - Ditio but very fcv‘aabcstoaic bolies - Observation
being ocontinued. Hff’j'ff.?." ::: c o
V Cenircl Minersl . t& ST IT ;‘?
P

() GCranuler Sermentine of seaxze chemical cczposition as chrvootile
is inert causing no fibrosis in lungs or other organs. T et
attracts iron froo the lunga but of ocourse, no °bodies® deselop

{(b) Glaee ¥Yool(a synthetic silicate) fibres are not ichelabls fros
air-borns suspensions, apparently becszuse of thair stiffness
(the digsneter ie not responsible ses goms used were loss the
1 ricron thick) On injection into the luags, they o mot ¥ -
locclize in the air .tubes but are widely scaettered. They cause
no fidrools. After 3 or 4 ponthe &in ocntaot with luns fluse, o
8 few plase fitres take up iren but remsin scootk. They never
show the swollen ende and lsteral projections of ths true .7 .
asoestosis bodies. L. . .

susite of intersst because i1t is & fibrous minerel praotically
of stlica (0.9%). Crystallogrephicslly the arrangezest of
¢ ané OX groups in each unit oell 418 siniler to that in
- chrysotile, The ssomple used also oontalned about 165 iron, pro-
bably fron oontaninaling mepnetite. The fibres are ptiff and
needle lirze. Observiions not yet ooopleted but after 2 conths
in the lunpe, typigel asbestosis bodlies develop but there is ae
yet no fibrosia. 4he fibre are sostiered through the lung inste:
of beilng localized inpide the tercinal air tubes and tlesus
reaction occurs arounéd, instead of within the tubes.

V1l Chezicel Comcoeition in Relation to Irritation

{s) Nozhing in the following chemical ccopositions can de cor-

esmiin

releted with variations in capacity to provoke tissue reactlon.

. (See Table Next .Page)

P b U
Sy e e
3okl (W) - 2 R

S U JUDyro, 0 P L U U

.4 '

o ' ' CRMC-Motley1000-Subj-005299

Published by AsbestosClaims.Law

Ernest Muehleck of Keasbey & Mattison to W. W. F. Shepherd of Turner & Newall Enclosing Gardner's Monograp...
asbestosclaims.law/library/12992/11

ACL Doc 12992 - Page 11 of 18


https://asbestosclaims.law/library/12992/11

;A:onito~

el oA

Chrye- Crooid- 3*ph1h.,2rocoli 0: B'uo't
otile 0lite P hals - -, 1mr )
. S S ‘v-'w-’-v S
S0z 37,43% 96,908 A7 «5!’*' wa 2% 63,020 ""86,209 O,
. Caw IR . Ve
Fu2 0- 2.35€  16,27% 0 m ¥ 088 051 v 2,215 6,72% %
Fe O 0 4,20% 0 1 33.8St 6 il gtwtl g ser i
o, T - K e T oear
ALzl 0.26% 1,02% 0.2:5% 1.09% 1.89% ° o.esﬂ 0,485 ~* =
Ca 0 0.05% 0.79% 0,44% 2,012 12,225 “ 4,45% 0,405 T~
Mq0 38.77% 12,289  29,8:% 8,99%  23.293 20,525 .63.60% L.
Nea 0 0.29 6.92 0,52 0:33 0,40 6,76 0,91 ‘7 x
. . e,
K0 . 0,08 0.587 0,1% 0.10 0.12 0,99 - D, 18 -
toss L10E° 4,20 -0,02 0,82 0,88 0.32 0,34
i . P -
>108° 14.92 2,58 2.42 1.61 3,88 T -2.78
(b) Acil treatzent of ohryuotns flbru -_- :

4 One hour in dilute or ooncentrated BCL doea not a."' Qp;
pearance of fibrs but after such trestzent 1%t rapilly d&is-
solves and disappesrs on &njecting 1nto living tiseueu.»H

11 Trestoent with COp bubbled through watsr or lung Juice “a

. suspensions of chrysotile fitres causes par::al uo’u.ion

with liberation of silica and magnesia. e s
(¢) Colloldel allucmina does not neutralize the effecta of c-beatc

as it Aoes ocuartz. On injecting chrysotile euspended in o

alu=inus hydédrate solution, fibrosis and asbestos bodiee Llev-

elop at the usual rate. it reneing to deccnetrate whether tk
fitres besoozs ocoated with & layer of alufiru_ cenohyésate as
has been proved in the case of quart:. f they ksve, tte ooea

does not affect their capacity to irritate tissuse. R

Pevesiza) Properties in Relation 3o Irritstion of Lunc Tissus '

vii

(a) Lenrth of Fibre

Short ohryesotile fibresunder 3 miorons ‘are practicallv inert.
20 to 50 micron fibres cause typical fibrosis. '
The effects of longer onss could not be tested for technical -

r

(p) Crusghing oo~p1eta1y desiroys the fibrous structure of

€ABONB.

chrysotile,

a

A= (LS )

isappears.

.

.

¥ith loss of etructure, all ocapacity to irr-

pC

S

P
Y
2

itate

v

—r—.

2 1 D
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- . P i e b —“qf‘&m—‘ﬁ—a-'t::' =,
: . ot T S S L i S A T ; e -

: N : LT ENSAAL A e ‘ )
. (c)’~Eea3 “At.ignity on :enp*raturel uater in 4riven; off.bu. t c~5'
s fibreastrusture is proaervod.ﬁ-?ibraa beoozo extrea nely brit 1,,
‘. The physical okangs alters typlcal localization within tho
. lurgs, no fibros‘s davelops,: reaction: linited to ph

" Ko aabeatonia bodiesn forned. ,-~~ gt N s A
S\ .'.:(a." . . 4/‘ ‘U;w-» - r,'- by .'r Y “ .
VIII XNgsure ard Birnlrlcnnae of A:bcqtoaia By g;gn A R KO
LY "," . 's\ "' hd l' e " . ‘",
r.

(a) Bodles p*obablslr~aul: : o3 depoaitien Tof iron’ and orgnn-c .
patter on a nlowly dioeolving fibre of lagbentos..-Tho sourse.
of the iron ip mores 1ikely to be the lung tlsoue than ‘the -

minoral itself aan tho coating' s just as - heavyon-fibrouws .-
zinerals of lc: iron content as upon thops high. ‘n 1 on., ]
AU "\""‘"’1’. g 28 ,.,.‘4. a“:f’{v\- ‘.’!: : 'Y-»'

{b) - The ef? aot of nsbeutonia body‘formation'is aecunod to be pro~:
tective although 4%t has not-been.possibla:ito iesolate o lerge ‘.o
enourh quaatxty of. these ptructures.in ucaltered forz for .. :°r.
pu~poses of test. Thes smooth’rounded-ends” presented by the "+ -
bodiss would not be neohanically iy‘itaa‘nr.z’“*"'“ﬁm' *-"fl'

';l-.-.. t..- - ;:.f,,':

{c) If they were oapadble or cauelng 1rr1tnzion,ktbc fibrosis in tne
_lunss should progress af:er SXposurs oeases, which 1t Goee £ot.

3',¢,. . Vo~ v-u .v R

[3
-~

.

{¢) The c*gd“el dAaaf,ea.ance of bodles (ar"rlbres) long efter - :
_exzosut?’Boints to ulticate aolub*lity inf 1asue flulds. 3

{e) <he bodles are probabdbly a fortuitous corac_:i‘au. rather than'’
a csuse of fibrosis. -

IX Theorles of I--itant Acticn of Asbeatifors Yinersls

- {a) Creztenl These experinments do not confirm the theory that -

asoestosis 18 Derely & ford of =ilicoslia resulting froo free
gllica liTerated in the solution of a silicates coleocule. z
this were true asbestos llke ocuartz, pghculd cnuse fibrosis in
any organ of any species for the ezoer¢:enta bave shown that
injected asbestos dissclves in theee locations. Eowever, it
ses nst c-use such reactlion in any location ba' the ‘un¢= of a
2#3} species. -

{p) Mezhanlcel Irritnt:on

.

We wre propoeing the theory of nechanicel irritation which ip
panifested only 4in the lunge because this organ &s the only one
whose nornal physlological functions involve a kigh depgree of
modility. Zxperiments designed to prove the necessity for cotlon
in this tiseue have failed for technics) reasons.

For this theory to be anplicable,. it 4ia necespary thst the
Tibres be concsnirated in the fliye teroinal alir tuves. It has
been showi that oﬁly ohryeotile of the ssbestiforz oineralsthus
e ’nas the’ profer physical ocharacteristica.to insure such
locélization. It Ls also essential that the fibre shall persiet
long erough before 1% &iseolves in the lungs of spaclies like
pice, rats,tGoge. It s&g.arently dios0lves 80 rapidly tret it
exerts no irritation. Sinilarly rapid eolution pay explain

in part, the lack of fibrosis in organe ot“er than the lungs.
. . o’,|

2l - (DL"((C) Cme eee emev e en
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-7~
Trhe fitres must be long enourh so that they cannzt e cczpletely
surrsunted by phagcsyiit Oelle wnich would prevent tontact of thar
round, trocken ends with the delicate cells supporiing tre alr tESe
Oteervsiion hap cenoneirated that theoe conditlions are reslized irn
Eulnes pipe treeted with long fibre chrysotile and fibroois result
Wiih ihe other asbestiforz minerals that have been tested, ecce or

ell cf the prerequisits were laciing ané no fibrosis develcped.

{¢)

T~

Ir the ree fine s2rpentine which has tr

[
some che=ical ocmpoeition &8s chryocotile ehould have aleo caue
fibroastes. The crushed chrysotile ehcudl have been nore acsiv
than intact fibres, because of the greater gsurface arcass oy-
posed to body Zluids. On the mepuzziion that chrysotile, 1Mk
ouartz, becomes coated with a very thin laver of aluzinge on
trestzent with colloidal sluminu= hydroxide, capacity tc caue
Titrosis srould be destroyed 17 the sctilon were chexical but
such 1§ not the cese.

+ption were chemical,

.

‘%e heavy coating reeulting fron asvesiosis bocy forzation af
psrently does stop tissue reaction but here the ellects sre
prod®ably nechanical for reasons cited.

Eeat sufficlent to alter chesical structure d esircys power
to irritate but 1T also alters esscntiel phyelcsl cherecieris
thotl affect localizaticn of the fitres in the lungs.

(e)

X Conolicntions
(a) Puscestidility te Infecting
-

1 Tuberculous - Asdestos behaves 1like =ost other
this respect &né not like ocuartz which specif!
netive pusceptidility to the tubercle bacillus.
Tecticn cay epread fcr a tize but then hesls.

fibrosis accentuates trnat caused by the mineral

Cvs s
cinerelf in
ca2lly incree
Trls in-
The resulta’

LAY
i.CTC.

1 requency then in sninals

Non-Tuberculous - of no greater
inheling dusts of other kindes. Occazional epldezics of
pneuronia occur in our dust rooms, tut these are cue 10O
nethofe of housing rather than to dust; they oem 8lso ociw
in unexposed anircals.

111" Cancer of luncg

’Av}:ge’ovl‘a .
No experimente were,designed to elucidate this point but
certaln evidence suggestis that asbestosis say sctuelly
Tavor development of tuscrs in susceptible spscles,

1 In guines pige, rabbits, rats, cats and doge lung tusore
are rare.

2 V¥hen these speoles wers sublected to 2 to 3 yeers in-
halstion of asbestos AQust, the incidence of lung tu=cr
was not inoressed. . .

(26 - GL4{Y) 0 e F

-

B R —

Ernest Muehleck of Keasbey & Mattison to W. W. F. Shepherd of Turner & Newall Enclosing Gardner's Monograp...

ACL Doc 12992 - Page 14 of 18

CRMC-Motley1000-Subj-005302

Published by AsbestosClaims.Law
asbestosclaims.law/library/12992/14


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

-' -5 C

o Soze streins of white mice do fevelop tu-ors without
aprarent causs. s

4 Such & strain of white mics was unintentionally used in

o

thres inhalation experiments with asbestos.

- 5 0f 21 pice inksling lons fitre asbestos for 15 to 24 o
& teveloped malignznt tuzors ln their 2ungs ant 6 o7 ¢

haé tuzors in other organs. The inoidencs rate B1.8% ip
excessive.,

€ Of 22 pioce irhaling ghort Zibre asbestos for not lowbar t:
12 ponths only 3 dcve‘oped lung tuszors. Rpte 13, E2

7 As con‘*z’a, we have only the experionce with cioe in oth

-

gust experiments.

for shors ger*cde, there were 51 mice exposed 10 4 other
N ¥inds of Cugt for 10 to 12 months. Incidence of lung tu=c

1.9%.

For leor periods, there were 142 mice exposed to 4 &iffers
kinde of dust, ‘nalud'ng pure quartz, 23 to 31 months. F¢
8ll thie group of mice the averase incidenco of luns tumsr
was 13.8%: the bighest rate (25%) was in a subgroup expose

to flint dust.

Thus the ‘ncide“ue of lung canoer in the lcns fibre asbestos nioce
voe over 16 ¢ :es the sverage for :1ce -nhalln, cther dusts for

cozporadle pe lcds and over 3 tizass the maxizus for any other grou
Yice exposed to the practiocelly inert Qgrt fibre asbestos showved
fewer lurng tunors although 7 tices more than those in short exposu

to other dusts.

‘hese obeervetions are suggestive but not oconclueive evidences of &
cancer stizulating aotion by asbestos dust. They are open to
severel criticlisns. The stralin of mice was not the sznme in the
aeteet0s experinent as in =any of ths others oited; apperently the
fcroer were unusually susceptible. Kot enough aninals ewvived in
the Cust for lonser than the 15 months apperently necessary to
produce nany 'tuzors. dJhere were no unexposed c«ntrols cf the sane
etrein and efre ard no dinilar controls exposed to other cdusts.

It is hoped that this expericent can be re,ea‘ed undc* properly
controlled concditions to deterains whether asbestos actuslly favors

cencer of the lung.
X1 Diesbility

Carnot be detercined in aniwmals. 3he sccidental desths were
froo the sanme csuees met with in all our dust inhaelation experi-

pents.
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XI1 Essentinl Fpeigrs of "{nzg-doun Exrx)nu-- o

(a) Rature of Duey

i “he kazrds increnees wit\ th: praportion or intact fibres ;N
in the dust. Granular material and crushed fibre sare ”_/';

inert diluents. i

- 14 The long fibres must be thin enoush (1-3 Kicrons) sné ehert o
enough {under 50 ¥icrons?) to be intalec.

111 Very short rlbrea {under 3 Mlicrons) sre prectically inert.

(b) Atoospheric Concentration 8till unier stuly.

Apparently thris factor is lower than iu the case of dusts

cocponed of grnnular mlnerala but nathodc of estipatlicn are

risleading. . . L

4 The averegs standard Pudblio Baplth Bervioe izpinger coun
in the long fidre aabEstoa dust rooz='vas 40 olllion par
per cu. fI. of alr. nis conceniration-caused ribrosis
vigible to the naked eys in 20 to 24 minths. For cozparison
the average iopinger counts in an experiZent with pure
guart: vas 120 million particles per cu. tt. ant fitroeis
developed at abcut tke sane rate. :.;

" r'

lee

11 However, icpinper counts arc decap fe—becauae by this
pethod of sezpling very few ribres, vhi:h are the gignificent
elezents in the dust are oollocted IEACRRE

144 Sa=pling with an electrcutatio pr oipizato* ie & cuch ccre
efficient Degna of colleotinz fitres froc air-berne sue-
) peneions. B8ac=ples fron our long fibre anbeatos roon
showed that the Aust in the air contained 32.5% of fitres
few of which had been collected or ccunted in the icpincer
secple. The latter aanpled largely the inert granular parti-

alee. . .

"4V As ordinarily ehployed prccip tator sanples are weiphed and
the reevlts expreesed in mp. per cubis foot of air. There
18 no ceans of converting such values into nusbers of
.particles particularly when theae vary in size, shepe and
'ape ific gravity. .‘ ) e e
v Sizultaneous aauplzng uith precipi ator and stanlard io-
pinger yielded the respective values of 0.65 ng and &0 nil-
lion partioles per ocublo foot of alr.

vi Kheoretloally the best index of harard would be either the
nusber or welght of fibrous elements in the dust.

- b (%)
A -
! ; .
I o _— o : .
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UL aIN
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o

{¢) ZDuration nf Excorure ) : :

-

1

. 4 Fibrssis vitlble to the naked eye alter 12 rmonthe E7VCE'J.,""Q
irncresses in extent in sudsequent 18 ,=3onths. ,

.l .
.

- - oA Ggf:zzggzggzéazgzgfreuﬂyno&irauaccg:iﬁﬂ&fﬁﬂnﬁ%ﬁ%ﬁv‘,niaus
i ) . R putnes Dig. DAE. prevenued. wnmﬁmamhm,

- ol In this period only the comparntively early
SN slafer of asoee»osis hnve been-procduced.” With the Xnowv-

) ledre that we have gained, 1% ip probnble that more extens:

disease could hive been producsé with a purer lons fibre

hryeotile. ng’mﬁm

S e R ST T d

.., v

111 For these reasons X-ray ehanges rove been cinimal ant we
were not sble to fulfill one or the objectives of thig pro-

: gren. . R
= ; DL T S e
Reccooendetion for's N@h Starda'd 21 Safe-Atpospheric Concentratic
07 Asceslon iuel. el LA B ..
- 'J ©omd -

'.".j(a) ¥hile there ¢ no official stanéar ‘tketentative one o7
- 4 or £ pillion particlea per cubic Ioot or a‘r is .rec.xer.tl}
quoted.

. e
v .

{r} Trie 15 probebly unreliable Sécauae it '.1‘3 baeed upon sanpling
vith 2 atanda*d iopinger vhich we Leveirshown does not col 1ect
nosf of the rib'ea thet are tne scurce of )*;.-arr’..

S {c) %e ncw think that 8 standas ra should be tased upon sesples

: collected with an elecirsstatic precipitstor LT it 48 feasible
to dete—ﬁlne Teedily the relative pr.par:ion of fidbres irn such
nrier

. '.g. : :
{2) ¥YorZz 3s 8till in ProfTess uzon-the lat er poim. 3
- o Sy fp At :
- (e} To te of wvalue the' new a:an..arc woulc bsve..o ‘be corre"ated
with the"X-ray r*nd.nga upon e:: .cyeen‘expnsed to . cl.’.‘ rent ‘,
concentrations o, dust. :.‘~ .

XIV Frevert:® ien of Asbea.csg

The expericents have failed .to' ceulop enyibracticAl ‘eheztcal v o

nesns of neutralizing the actlow’ of fibrous’ azbe..os.._ . -
e LN """"'-*-"---'-5""’- -n. -

{s) To slter the hu_..an?l ung 0 that it would.dlgsclve mstestos

fitres repldly like & rat would neceseit ate (—-Peef:e-:—
creeting an acldoels whkioh would be .»orae ,t..an the e’feztls of -
. 7

.
fo
o8
.

tne rlbrOsie. ot A R S
Ae & o '.
’ .o | SR =)
EXI 4 .'. !. - N
o~ te N v
A .- ’ "
N A, .
- PR R
) s N
& AR
o " 4
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