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“Mr. Trnest Mushleck,

residant,
Raashey & Wnttlzon Comnany,
Ambler, Panna,

Dear Yr, Yushleck:

You angd Me, Rohrbach sra thae only
merbers of th- sremnn with whor I heve cormcundcnted
concarning bha irvending revort upon Dr. Gsrdnerts
exnarimsnis, You =ill ha interested to know that
Er, Pohrhach Livewisas Zavors a review of the rveport
by & smoll committee pricr to Lits boing releaced to /
tho sntira group.

———

- m——

I nn in egrecncnt vith vouw and
¥r. knhrbach, but I nm not entirely clesr ks Lo hom
the metter nhionld b handled mechanieally. 8inen 1t
g the ashestos textile menufncturers sho underurots
the axneripantas, porfinag 1% misht ha anarcprinte for
tha nrestdent of the Taxtile Benufacturary Ascoclation
to npnaint a small cormittes.

S{ncersly wours, \

Vandivar Trowm, B

. Becrotary
VR:y ’ )

ce Br.J.P.D.Rohrbach

Raybestos-Manhattan,Inc.
Bridgeport, ;
Connecticut. . |
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capy for ® lUr. Yendlvera Browm, Sacratnyy
Jhnne=isnvilie Corporntion
copy for Kr. O,H, Cilley,
U.S. Asbestos Divigion = Hanheim, Pa.

1) 3 220 Brosduny,
1 2
St Xors Jeousry 19,1645,

Loroy U. Gorgpes, lede Dircolor,
, ho LGerenne Ladoaratory

£or tha SLudy of Tuivrollocis

of the Rluwrd L. Sradect Founldation,

Seronee halle, ew Yorks :

begr Doetor Cardner,

Replying to your lettor of Jonunry 10t asiing o L nopmis
to nche o cupvey of tho Cilme of llanbeln erployeca, vould
aovkoe that Docher Lennn has fhare Tilng An hipg ponsaacion
onl A% would be gaticfoetapy 07 you o eauunine Shos and
syotanntienily recand onty ¢hiunges or other taforabtion

»,

hot you uish to oulolns

Thare ore slpo oooe $£1img pf Uanhiein thai hove been Salien of
procpective orployres vhd have sorted ln other indysiries Uint
20y bove dust hazond ond thoso a1e In poaceanicn of - e “ffics
at Benhelin, Pa. and A0 20w gont o look ab comg of Do,

will pou plance eontacti= :

Vpe Oall, CA1107, Asca-tant CGoneppl (00ALST, ,
Valted S:ntes Acbostan Divigint w
of Aoyonstoc=tianha Son, InGsy T

Nenheln, Penueglvonids Sy

end ho uill be very clad to ghow thso o you.

. R . N 2y S earyen /Y

Of courno 32 i vnferalnad thad oar nroo il nob be, m’il;'i,;n“‘

10 any oy 4o tho oznolbation of &0 ysup Poport gs'i_:c:}ff__‘;mgﬁ'
v da ~, J.I-n:‘:n “,'n, SFNeY

Fop o oatior of yaur poeonds and the Doiean
Compony A% Ao a3richi, DUt I-cean peneral pubiicnsinbe

Yours vory tmily,

3. Tanonen,
Procldont
b i S 2
REG G T AT R,

X%,

DS
RHUI173AF



THe SARANAC LABORATORY

FOR THE STUDY OF TUBERCULOSIS
OF THE EDWARD L. TRUDEAU FOUNDATION
SARANAC LAKE, N.Y.

Jenuory 31, 1944

w1, Summer JSindson, President
Roybeastos-iicnhettan, Inc

Roon 13%3 8
120 Brosadwrey, liew Yor:i: '

Dezr lir. Slupson:

I anpreciate very nuch vour letter
of the 10th wvhich araited ny on my return fron a recent
trins, I an “ratelul Lo rou for your offer to co-
ooerrte in tke natter of reviering filns of your
enzlovees. I eVOect to see Dr. Ldn‘a on Menday and
w311 es“ hin to #ive ny access to those filus in his
possession. '

I Ao not believe that 1t would be
arofitable for us to reviewr the pre~ennloyment films
that are at llanheln as e are partlﬂuLorly concerned
no with the evolution of asbestoslis.

I shzll, of course, refrain fron
nentioning the nanes of any particuler enployer in
publication but sinnly acVnovleu re uy indebtedness to
a groun of companies who hrve nade such a study joseible,

“Iith best wisghes,

Sincerely youres,

Leroy U. Grrirer, I, D.
Director

Tl
Ve St

(\ It

| /¢
'\‘7
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THE SaRaNaC LABURATORY
Of THE LDVARD u. TRUDEAU FOUNDLTION
SARANAC LikE, . Y.

Leroy U. Gardner, . D.
Director

July 26, 1946

Mr. Ernest Muelileck, President
Keasbey and Mattison Compuny
Ambler, Penna.

Deur Mr. Muehleck:

. Your letter of July 2R3 is at hend to disturb an already
guilty couscience. I by no means have forgotten uwy obligation
to prepare the report of our studies for your industry. Ever;
time I see a case of asbestosis or lhwve occasion to examine
tissue from a few of the animuis thut are still being sacri-
ficed after injection with asbestos dust, I realize thut I have
not fulfilled wy part of the bargain. My intentions zre tne
very best, but it has not yet been possible for we to do any
writing on the subject. :

I am besieged by an influx of Buropean visitors who are
arriving here to [ind out whai lLas been done during the war.
Officicl delegations are coming fromeverywhere to consuit us
on aluninum therapy in silicosis and vuarious other industrial
disease problems.

It looks now as 1f I will not be able to tuke any vacation,
as I had hoped to do as soon as the war was over. ” Therefore, I
see little chance of my ievoting the necessary two months to the
preparation of your report until the winter.p,

I trust you will forgive me and realize that 1 very much
want to do this, but simply have not yet been &ble to fulfill
my intentions.

Sincerely yours,
LUG

LUS LB
CC: Mr. Vandiver Brown

{ L



JOHNS -MANVILLE CORPORATION

TWENTY :TWO EAST FORTIETII STREET

NEW YORK 16, N.Y,

EXEGUTI;YE OFFIGES April 19’ 1948

Mr. J. F. D. Rohrbach, A
President, hrﬁ:, A
Raybestos-Manhattan,Ine., p?“

Bridgeport, Conn.
Dear Mr. Rohrbach:

) By an interesting coilncidence I received your
letter of April 15th on the same day that I received advice
from Saranac Laboratory that a report on Dr. Gardnert's
asbestos dust experiments would be submitted within
approximately one month.

You and Mr. Simpson will recall that our con-
tract with Saranac provided that the results of Dr. Gard-
ner's experiments would not be published unless approved
in advance by the asbestos textile group which financed
the experiments. I shall be iInterested in yours and
Mr. Simpson's ideas as to how we should proceed after
the report has heen received. Should we convene a
meeting with representatives of the eatire group or

. should a small committee be appointed to review and make
recommendations? The latter would probably be preferable
as 1t is my recollection they were approximately ten
contributing companies.

As you are probably aware, Dr. Lanza became a
Trustee of the Trudeau Foundation following Dr. Gardner's
death and he was instrumental in securing the services
of Dr. Kenneth Lynch, of Charleston, South Carolina, for the
purpose of reviewing Dr. Gardner's experimental data and notes
and preparing the forthcoming report thereon,

Please convey my regards to Mr. Simpson.
Sincerely yours,

2351~e4442» s Porimi_
Vandiver Brown,
Secretary.
VB:y



THE SARANAC LABORATORY

FOR THE STUDY OF TUBERCULOSIS
OF THE EDWARD L. TRUDEAU FOUNDATION
SARANAC LAKE, N.Y.

January 12, 1544

Yr. Sunner Sinmnson 1
Rebestos-lianhattan Company
Eridgeport, Connecticut

Dear Ir. Sinpson:

I an gettling naterisl togeth
our nonorraph on asvestesis. Anlons other thil
vould lilte to include a section fealing with
apreereances in humen subjecte., !oone hes esve
norted & corivrehensive survey of serigl films
over a period of years on the ssne individual

I ngve vritten Vendiver Brow
ask pernlssion to review the films of his enp
at Nenville and I an vondering whether you wo
pernit ne to review thoee of your group at Me
I would hose to be able to get at such a stud
latter part of Fevrusry. I won't be ablzs to
before beceuse I an scheduled to leave for th
toriorrov.

- It is, of course, cur purpos
degcrive the evolution of the X-ray cshedow pa
no reference to individuels wonld be msde. W
neve peen seeing films with Dr. Lanza and Dr.
I have nzde no stteopt to eystenaticelly rece
suczcessive changes for the purpose of descrip

I hope that it may be possib
to grant ug this favor,

With very best wishes,

Cordially vours,

Leroy Y. ~G&rTTET,
Director

117 RY



Bridgepert, Conn,
April 15, 1948

Hr, Vandiver Bmsn, 'Sﬂcretary
Johng-kanville Corporation

' 22 East LOth Street

Hew York 16, Hew York

Ky dear ¥r. Browa: = .

© Mre. Bimpson emd I have discussed the
work Dr. Cerdner did at the Scranac Leboratory:
end heve resched the conclusion thet the in- -
duatry coujd not possibly get a report on the
vork that was done under Dr. Gardner's direc- ’
tion for a long term of years..

Do you congider this ma.ttar c_osad
or do you think there is any chance of getting .- .
gome report through other staflf mer'berq cf‘ the
Baranac Ldlxrator ? :

Very truly yours, , L
JFDR:G t I )

e President R

N M r;"J‘/!aAPL



Bricgeport, Conn.
Sept. 27, 1937

ur. Vamgiver brown, Gencral Attorncy
Johns-idsnville Corporation

22 Past 4Jth 5L,

New York City

My dear Mr. Brown:

I am c¢pclosing copy of & letter re-
ceived from Dr. Chas. E. Hyde, who 1s the
physician for the DuPont's Falrfiecld factory.
I cn clso sondlng & copy of the letter to Lr.
Guraner. .

I saw Dr. Gordner thils swamer at
Lake Placid, cnd he stated he was very much
interested in the resuits he had obtalned, Lut,
of course, 1t va¥ too eurly to tell onything
delinite, but he does think the outlook is
somewhat promising.

He mude one remark when I asked hin
to obtain wore information and advise you, end
thzt was that the Harverd Lollege bLuborctory
haé sent him an asbestos sanmple vhich upon in-
Juctlon cuused imacclate death of the snimale.
This was & little bit strange. He ¢id not xnow
exuctly where this sanple came from, usnd 4 ssk-
ed him to endeavor to find out. I expect in a
few wocits, wo muy have some Information as to
this sample, und us soon as recceived, I will ad-
vise you promptly.

Very truly jyours,
566G

knclosure President

/{2 ;k7é?7él?é%%}



JOHNS -MANVILLE GORPORATION
TWENTY-TWO EAST FORTIETII STRLEET
NEW YORK, N.Y.

EX£2cuTIVE OrFIcES

September 29, 1937.

gD
L
- Mr. S. Simpson,
President,
~—’

Raybestos-Manhattan, Inc.,
Bridgeport, Connecticut.

Dear Mr. Simpson:

e

I wish to acknowledge receipt of your interesting
letter of Septewber 27th.

I have heard nothing from Dr. Gardner concerning
his experlence with the asbestos sample sent him by the
Harvard College Lzboratory which, upon injection, caused
immediate death of the experimental animals. I agree with
you that this sounds strange. The sample in gquestion must
have come from Russia, which I awm sure you will agree ex-
ports polson in a variety of forms. Anyhow, I trust it
wasn't from Canada.

In regard to the copy of your letter from
Dr. Hyde, referring to the work being done by certain people
with aluminum dust as a counter-agent to free silica, I be-
lleve you will be interested in knowing that these experiments
were conducted by two Canadian doctors and a metallurgical
engineer. A preliminary report on the subject was presented
before the Academy of iedicine at Toronto on June 15, 1937
and printed in the Canadian Medical Association Journal. If
you'or anyone in your company is interested, you can obtain
a reprint of this report from Alr Hygiene Foundation. 1In
fact, I am surprised you have not already received one, since
obviously news of this character must be welcome to the eminent
industrial sponsors of Mellon Institute.

P With kindest personal regards, I an
v Sincerely yours,

AN
v Lt
JARN e 4outsse

& Vandiver Brovm,
~ ~ \ VBiy General Attorney.

S Ty 7.0 A )4
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Cherles0in, S.C. Moy 6, 149

!l‘tl.‘o ‘JLlZ"‘: :-‘iitcr‘uf:_.l
Caari..ton, &

Leor iy, ¥itenulls

It very giod indeco to have the oupoclunity of excmining
. Guronur's L(DJPL on reeent investiso tions of the LflL'L 2f fine
asLesbor CUOL @s compuree witn longer dlber cust. As he s:ye, 1f the
hypothesin canatructcd wnothe poels of thils rxggrinentgzisn SLroves
tenablic, our | roviols icow thw; the finer the daust the aore hiéraful
will have to Le roevapped.

It 21l gous to show thed the only thing that cin yet te

pasitivcly slated la thul in the humen gufiicient exposurc L9 nsLos—
tos dust vill cuuse asbestouls, but what consuliiater sufficicnt ex- =
posurc st;Li runcios subject to locxk of complete movleege. o

It might be well s o forward-looxing progrum fur the
cebestog Laclory to bepin to thiax more asbout precrutionary nesr ies
in unphr e n»d whnere the «ust is coarser, “Lthoubh eVEN &sparently
lecs In amount.

As Dr, Gardner swys, thurce sre things ubaout asbestosis
which have not btewn gtlofe LuOPt;y bhﬁlainen as yet, One thot ru-
neins vwith me wna ny local metorciedl ig, vwhy the vevinced old coseg
show sou auceh wvicence ol gure silicosis. I heve not Leun uble to
Zel oy eviaence that ony of the aubeslos ucid hoeso may hove had

freo cilican in it, but, unlesy sibustosls uncer Zome LQUC Lionsg stious
the feoture of silicosis, it raust heve had.

I thing that this cucstion, that is whegther locddl cosas nove
not Leen caparet Lo froo gilics in rcdcdtion to silicoter, s very inm-
poriuunt for the loco. i)uu< try to clour.

I ¢0 nut tning thet Lr. Gardner's cxperlaents cave any
proctical wewring on whethor there is cuch a thing os aszbustscls.
Mra dJefloras suggestew t) e thot conclusion, out of the exntruct Iro
Doy A0 J. Irclond 1in tie Suuc Africin Mining wne Enginccrlng Jotrnel
of Jun. 1Y, ludd. ALl I cin conciude {roa thie oxtrget is thut an—
pur.ntly uncer the conditiunﬁ cxigt¢n5 thire, t?a CXsosure L insuf-
ficient. Hhntoever those condltions mwy be Lt ndght be vell to aseer-
tuin, if poscible

Helthor o I foczon fuily the cugsenlion in Yo, Vendiver Brynts
letter or April o8, L8, that Gurenerte capesisonte wou'c nepat ive t‘A

Clala thit the fibrocis 1o of o progrecelve chiructer. I the Mtt«x’\i
is long uncuring the £ibrosis aight <eep up cven {qsugh the infLuencl~1
only rniechuniceal. e

I get stluuletion from toe South Africin pojort to apnin re-

. S gune surt of
excaination of voreers is wone hure.

I shall be gloc to telk these motters over vith you ot any con-

venient tinc.
- nry e ’ \" ) A
Sincurely yours 20 ’Iﬁ'qifkl,



THe Saranac LABORATORY FOR THE STUDY OF TUBERCULOSIS
OF
THE EDWARD L. TRUDEAU FOUNDATION

POST OFFICE BOX 551
T CHURCH STREET

Saranac Lakz, N.Y.

May 19, 1938

Hr. S. Simpson
Raytestos-lianhattan, Inc. ,&a
Bridgeport, Conn. . 62‘?) %E&
i

Dear Mr. Simpson:

Thank you for allowing me to see the
copy of Dr. Lynch's comments on my report.

I have also been curious about his
cases of asbestosis. He has sent me sections from some
of them which I have felt indicated a silicotic rather
than an asbestotic type of fibrosis. I have always been
suspiclous that the men whom he has autopsied may have
had some previous or coincident exposure to free silica,
producing a nodular rather than a diffuse typec of fibrosis.

I am of course sorry that he feels that
our experiments have no practical bearing on whether there
is such a thing as asbestosis. 7This is a matter of
opinion and I trust that others may find the information
which we shall furnish to be of more use.

Dr. Lynch comments on the findings as
to the lack of progression. He falls to bear in mind
that after a fibre becomes coated to produce an asbestosis
body, the mechanical irritation is minimized. This might
very well explain the failure of continued irritation.

i/ o ‘/ .
I am well acquaiﬂ%ggfgﬁ;t Dr. Lynch has

some very positive ideas but feel that I am justified in
differing from him from time to time.

Sincerely yours,

L
Leroy U, (Gapdger,) M.D.
Director

/



Bridgegort, Conn. T
¥ay 17, 2008 :

Lr. Lecvoy U. Gurener, Dircctlor SRR
The Scranue Laborutory for the Study s

of Tubcerculosis i
7 Church Htreet o
Saranac bike, N. Y.

Yy deur Dr. Garaner:

Enclosed find copy of u letter .
fron De. Kenneth M. Lynch, w»ho 1s the Coctor NV
in charge of our spimiing jlant at North D
Churlcezon, 8. C.

I think o3 o uatter of inforne-
ticn I ahould puss thic n to you.

Ir thCPu are any guestions you
would lice to 2sg Dr. Lynch, wouid S“V"Lht
that you correspond with him direct.

Very truly yours,

£5:G

nclosure President

Q»L.ﬂ, Vot (S



Bridgeport, Conn.
May 17, 19:8

lr. Juiian Mitchell
Mitchell & Horlbeck
Charleston, sS. C.
My ceur Juliiwn:

I have yours of Muy l4, and am
scending u copy of Dr. Lynchts letter to Dr.
Gurcner, and also & copy to Vanciver Bioun,
of Jolns-iinvilie, 30 they will have a com-
plete file of the asbestos dust question.

Very truly yours,

[ 45)
5]
.
[#2]



JouNS -MANVILLE CORPORATION
TWENTY-TWO LEAST FORTIETH STREET

NEW YORK,N.Y.

ExrcuTive Orrices

May 18, 1938.

Mr. Sumner Simpson,
President,
Raybestos-Manhattan, Inc.,
Bridgeport, Commnecticut.

Dear #r. Simpson:

Thank you for yours of the l7th.and for the
attached copy of a letter from your Charleston doctor
commenting upon Dr, Gardner's second progress report.

It seems to me Dr. Lynch has made a very
thoughtful analysis of Dr. Gardner's report. However,
it all comes down to this: We cannot draw any con-
clusions upon the basis of the experiments to date other
than that any conclusions would be premature and, in
spite of Dr. Gardner's references to the apparent trend
of the results thus far developed, it is quite evident
he feels the same way.

Very truly yours,

General Attorney.
VB:y

R~y 2/ 05
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Dr. Leroy U. Gerdner, Director
The Sarcnac Luboratory for the Study of

Tuberculosis
7 Church Strect
Sarsnac kake, N. Y.
My dear Dr. Gavdners CONFILENTIAL

Very glad to get your letter of
¥ay 19, 1n rerercnce to Dr. Lynch.

I want to suy I o plnning wny
fulth to you, zng am guite vositive it wiil
not be wery long beiore you convince Dr.
Lyncn thet your fincings, whatever lhey nay
be, @re correct, ’

I don't thing Dr. Lynch had any
purticulear expericnce,other than general
mealcedl pructice,with aust problens antil he
becime connected with our North Charleston
plint, &nd he seaaed Lo be wbout the only one
in that vicinity that ves willing to lewrn
sonething about our c¢ust groblems. While he
hus some positive ideas, L believe thut he
wi.l be subject to your proof, for I under-
stena he avs a grect geul of conficence in
Dr. Lunza and yourselfl.

Very truly yours,



i —

December 18, 1939.

Dr. Leroy U. Gardner,
The Saranac Laboratory,

~Saranac Lake, New Yorx«.

Dear Dr. Gardner:

I have received yours of December 1ljth and
the very interesting "Interim Report on &xperimental
Asbestosis®" which was enclosed therewith.

A3 usual, I plan to distribute copies of
your report to the various members of the group which
has been sponsoring these experiments - ten in number.
For this purpose I will require four (4) additional
sets of the illustrations and I will appreciate your
furnishing them at your earliiest convenience.

The matter of financial support for another
year of experimentation will have to be considered by
the group and for that reason I cannot, of course, give
you any definite advice at this time.

With very best regards, I am
Sincerely yours,

VB:y Veandiver Brown,
General Attorney.
Cc Mr. Sumner Simpson, ' \
Raybestos-Yanhattan Inc., :
Bridgeport,Conn.

"



JOBENS-MANVILLE GORPORATION
TWENTY-TWO EAST FORTILETH STREET

NEW YORK, N. Y, Is

ExEcuTIvE OFFIGES

Decewber 26, 1939,

)
Mr. Sumner Simpson
President, ’ Aj%%§9 “ﬁr/J/
Raybestos-Manhattan,Inc.,
Bridgeport, Comnecticut. {

Re: Asbestos Dust Experiments -
Dr. Leroy U. Gardner

Dear Mr. Siwupson:

Enclosed 1s a photostatic copy of an "Interim
Report" submitted by Dr. Leroy U. Gardner in connection
with the asbestos dust experiments he has been conducting
during the past three years with the assistance of your
company.

You will note Dr. Gardner'!s stateuwent at the
conclusion of tne report that the experiwents are not yet
complete and that an additional sum of $5,000 will be
required to finish them. Dr. Gardner, in. his letter
transuitting the report, says "I sincerely trust that
the companies who have sponsored this worx may feel dis-
posed to help us to finish it.!

May I have, as soon as possible,an expression “
of your company's position as regards the continuance of 2 )
these experiments and its willingness to share in the S

expense thereof for an additional year? G

|4

K
.7_."
Sincerely, o e 2

% 2l al
andivef” Brown,

. General Attorney.

~

RSN
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Interim Report on Experimental Asbestosis

at the Saranac Laboratory //%ka—ﬁ_\
A .

The original purpose of these experiments was to
reproduce in animals an advanced stage of asbestosis whose
progress could be followed anatomically and in x-ray films.
There were two major objectives - one, to establish a better
correlation between the various shadows seen in x-rays and the
pathologlcal changes in the lungs, and the other to determine
in how far associated infectlon was responsible for the severer
manifestations of the diseasse.

Upon the basis of previous experience with pure free
silica, 1t was thought that the reaction to inhaled asbestos
vould develop most rapidly if the inhaled fibres were exceedinge
ly fine. Accordingly Canadian chrysotile was ground in a stesel
ball mill until practically all of the material was reduced to
2 microns or less in maximum dlameter.

This ground fibre was placed in a hopper and churned
to liberate dust in the atmosrhere of an 8x8x8 foot animal room.
It has not becn previously reported to the sponsors of the
experinents and in fact the writer was until recently unaware
that one volume of unground fibre was being added to every three
volumes of the very fine asbestos to facilitate agitation of the
material in the hopper. Thus there has been a linited amount of
long fibre asbestos liberated in the atmospherg hoviever the
quantity is comparatively small as the paddle, moving freely in
the hoprer, does not fracture much of the coarse fibre. The
average concentration of fine asbestos dust inside the animal
cagies ranged about the wall of this room has been 145 million
particles yer cublec foot of air. (It shculd be noted that this
figure is 29 times that set by the U,.S.Fublic llealth Service as

the maxinal permissable concentration of asbestos dust in
industry) .

Exposed to this concentration for 8 hours a day, 6
days a week,were 80 pulnea picrs, 8 rabbits, 20 white rats and
17 cats. CZeginning with the £ifth month of the exposure, samnle
suinea plrs were sacrificed at intervals. The last croup was
Ikilled on Sept. 25,1930, thirty months after starting the cx-
rosure. As shown In figure 1, there ls barely enough change in
a thin microccopic sectlon to be visible on marnification of 2
or 3 diameters. Sti1ll hisher magnifications (not reproduced hcre)
reveal that the reaction 1s not.fibrous in character, but more

the nature of a chronic inflammation.
. 2/
4;7‘177%
/7

sir L2/, - //1’«/7



Figures 2A and 3A show the less advanced changes after
exposures of 12 and 20 months respectively. Figure 2B demonstrates
for comparison the very much greater reaction obtained after a
12 months asbestos exposure in a previously reported experiment.

In that instance the average atriosrheric dust concentration was
only about one-third that in the rresent experizent, but the
fibre wasg longer in that case.

Thls experience seemed to demonstrate that, contrary to
the behavior of quartz, asbestos dust would not become more
irrlitating as the size of the rarticles decreased.

This conclusion could not be maintained, however, until
1t was proved that the particular lot of asbestos was carable of
producing fibrosis in the lungs of guinea pigs. The only way to
be certain of this point was to try another inhalation experiment
as previous experience had shown that injection tests are not
arplicable to asbestos dust as they are with quartz.

Accordingly, in the fall of 1238 another dust room was
talken over for an experiment with unground asbestos of the same
lot. After some experimentation a suitable dust, containing a
high proportion of fairly long fibres was secured by affixing
both to the sides of the dust hopper and to the rotating paddles
a series of steel wire brushes. The sheering action of the
oprposing sets of wires brole the asbestos into lengths that
could be inhaled. 1Inside the cages the averare atmosyheric
concentration of fibres that could be expected to be inhaled
into the lungs was 37.5 million narticles ver cubic foot of air.

On the same 8 hour daily schedule 100 puinca pigs, 20
viilte mice and 6 cats wvere exgosed in this room.,

The guinea pirs have been sacrificed at intervals, the
last group being killed on llovember 3, 1939, one year after
starting the exposurcs. As siiovm in figure 3B there is much
more rcaction to the long fibres than to the finely cround
riaterial from the same 1ot, even thouzh the concentration in
the air was only about one-fourth as ~reat. Hirher magnlifications
show that the lenger fibres are beginnin~ to cause fibrosis
rather than the chronic inflarmetion produced by the fine
material.

To lecarn morc than could be inferred from mere in-
syection of microscopic scctions about the gquantitics of cdust
inhaled into the luncs, represcntative proportions have been
subjected to chemicnl analysis. T[For the finec matcrial these
tests were not started untlil the 1Zth ronth of exposure,vhen
1t came to be a:preclated that the anticipated fibrosis was net
developing. In the long fibre experiment they were made earlier
but only a few of them will be rerorted herc as they have no
basis oI comparison. In the following fipures it will be noted



Jthat in neither series is the weizht of inhaled material
sufficient to affect the rer cent of ash very much.

llagnesium silicate cannot, of course, be determined
as such and the amount of available tissue in each lung
precluded determination of both magnesivm and silica. There-
fore only the latter was done. It is to be understood that in
the table the SiO2 values are rierely an index of the relative
amounts of asbestos vresent in the different lungs. The values
shovm by the figures for 1 month's exrosure to long fibre as-
bestos becin to arproxirate those for a normal guinea pig. It
will be noted that 3 or in some cases 2 animals' lungs were
analysed after cach interval of exposure. The results for each
is given to indicate the degree of individual variation.

Table



Long Flbre Asbestos

Short Filbre Aasbestos

Period =
Exposed Dry Lung Tissue Ash Dry Iung Tissue Agh
% Ash % 8109 % siog % Ash % 8109 % Si692
1 mo. 4.35 0.04 1.10
4.33 0.09 2.11
4,37 0.04 0.93
8 mo. 4,72 0.10 2.21
4.92 0.09 1.90
4.34 0.07 1.58
12 mo. 4.87 0.25 5.20 5.02 0.51 10.25-
5.02 0.20 4.09 4,58 0.46 10.08
3 5.16 0.31 5 .99 5.16 0.54 10,54
15 mo. 5.00 0.49 9.96
4.76 0.43 9,00
4.95 0.53 10,60
20 mo. 5 .86 0.85 14 .46
6 .34 0.90 14.07
24 moa 5.42 0.78 14.48
‘ 5.50 0.78 14,20
30 mo. 5.35 0.96 17.89
6.55 1.27 19 .46
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The above figures prove that with both long and short
fibre dusts significant quantities are entering the lungs. The
comparisons at the 12 monthinterval indicate that more short
fibre enters the lunpg than long. This of course would be exe
pected in view of the more ready penetration of the fine dust
and the fact that lts average concentration in the air was four
times as great.

The proof now seems conclusive that grinding asbestos
to this degree of fineness destroys 1ts capaclity to lrritate the
lungs.

1. It has been shown that long flbre asbestos will produce
significant changes in guinea pigs lungs within a period
of one year.

2« It has been shovm that on grinding some of the same lot o
asbestos 1t is no leonger carable of causinp the same
effect in 30 months.

S« It has been proved by chemical analysis that the failure
to react 1s not due to failure of the fine material to
pene trate into the lungs.

4, It has been showvm that about one-fourth the atmosgheric
concentration of long asbestos fibres has much greater
effect upon the lungs than a concentration 145 million
per cubic foot of exceedingly fineparticlcs.

This evidence strongly suggests that the irritation
from asbestos 1s not chemlcal but mechanical in nature. Attempts to
prove this hypothesis have taken various directions.

It has Leen showm In a series of injection experiments
that no fibrosls results vhen asbestos is injected into other
organs of the body than the lungs. Chemically active quartz,
hoviever, causcg fibrosis wherever it cories in contact with
connective ticsue cells.

It has been showvm trhat, 1n animals, asbestosis docs not
rrogcress after cessation of exposure. The reverse is true in the
case of chemically actlve quartz. The smooth covering deposited
uron the surface of an asbestos fibre that forms the asbestoois
body after two months contact with the tissues would tend to
minimize mechanlcal injury.

It seened probable that the lunrs rat'er than the other
organs should be mechanically injured by asbestos because the
lungs move rapidly and constantly. To test this theory the lungs
of four dogs werc injected with a hoavy suspension of long fibre
ashestos. 2y means of a tube In the wind pipe, material was care=-
fully introduced in both lungs. Then one lung was collapsed by
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céuterizip; the inside of its stem bronchus with silver nitrate
s& that™+5 no longer moved in respiration. Thus we had vwhat
was thought to be effective doses of asbestos in elther lung

but only one would move to produce the mechanical injury and
resultant fibrosis.

The animals survived their treatment with no apparent
111 effect. A month ago two of the dogs were killed on the
first anniversary of thelr injection. In each case one lung
was well collapsed and thers were asbestos fibres on each side.
Hovever, there was neither fibrosis nor asbestosis bodies in
either lung of both animals. Apparently we were misled by a
report in the literature that dogs were susceptible to the action
of asbestos. The result was disappointing but the method of
attack seems reasonable 1f it can be applied in guinea pirs.

Ve are now trying to overcome the technical difficulties in-
volved in working with such a small animal.

The matter of specles susceptibility is a puzzling
feature which need not be discussed here. None of the rats,
rabblts or cats exposed to the short fibre asbestos have re-
acted. The 6 cats, now exposed to long fibre dust for 13
months, are being kept in the dust room until their exposure
recaches two years before comparative x-ray and anatomic studles

are begun. The ruinca plgf continues to be a reliable animal
with vhich to experiment.

While the experiments have demonstrated that it is
not possible to accelerate the rate of reaction in the body,
and the anticipated results have not been realized, it is felt
that the effort has been extremely profitable. As pointed out
in a previous report to the sponsors, they have shown the
innocuousness of finely ground asbestos, which is of rcal 4
practical sicniflcance. They probably explain the lack of
asbestosls in the mlills at Thetford. They may help to define
the hazard in other plants vhere very finely ground material oA
rather than fibres constitute the major element in the dust. <
They serve as a guide to engineers who must control the hazard ,ﬁ,,
in plants,indicating that their efforts must be directed parti- 4£L//
cularly toward the fibrous material in the air. ™

/3
In view of the probability of fulfilling the original 3
purpose of these experliments, 1t is hoped that the sponsors
may agree to renew their appropriation for another year. Tor
the rast 12 months the Laboratory has assumed the obliration of
operating a second dust room for the asbedosls work. The ex-
pense 1s sorewhat over $5000. In addition it has carried on
various collateral injection experlments, such as those upon
the dors and others not mentioned in thls report. It has
secured an arpropriastion for an Inhalation experiment upon the



the effect of glass weol, which may prove a useful control
to the mechanical theory of the action of asbestos. It is
hoped that you may find these accomplishments sufflciently

valuable to be willing to continue the work.

Respectfully submitted,

fegy et

Leroy U. Gardner, l.D.



