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Bridgeport, Conm.
November 10, 19EC

¥r. Fo H. Echluter, President, .
Thernold Rubbuse Co,,
Trenton, Ne J.

My cewur Mr. Schluter:

The writer end Hr. Vendiver Brown, of Johns-Monville,
hud &t confervnce with Lr, Leroy Gardner, of Saranuac, New Yorik, and
Dr. Lunza and Dr. lcComnell, of the Metropolitan Lifwe Insursnce Co.,
with reforcnce to the Asbestosis sgituatlon in the Asbestos Incustry.

A3 you no doubt nosw, Johns-ienville snd oursclves have
been coing considersble work, in conjunction with the Metropolitun
Lif¢ Ingsurence Co., in the way of elinlnating fgbestos Lust In our
fectories, end we Bave made o very satisfactory job of it.

Ve have novw reached the point where ve can climinzte @

large part of the Dusty bubt as yct neve no defindte information ns |
to whut hsbestosis w1ll lead into. They claia it lendas to Tubercu-
losis, but we do not f£ind this to be the casc. Still, we connot go
into court ond stete definltely end specificelly that it will not
G2 2. We do knov that Asbestos Flbres can, and ¢o, get Into the
lunge, &nd nwy sct up a Fibrosils condltion, shich, for vunt of u bet-
tor noge, some doctors have culled Asbestosls. :

Dr. Guréner has a well egulpped Leboratory, snd ¢ nusber
of separste Dust Chambers in his Luboritory at Cerinac, cond ke ond
his sesoclates have been stuGying verlauws types of Dust for o numher
of yeurs, ln conncction with Tubcreulosis, but arseticully nothing
has Leen Gone wlth Asbestos. .

In order to carry on ¢ syrtimuitlc Lust investlgolion, it
teaxes from two to threo yuurs, ond these Investldgotions sre ponural-

ly pnle for Ly Industry, mostly sorsing as & unit.

i\‘

. 7 . . . .
(j~ Dr. Gevenor'y Loborstory chuarge Lls §5,000.00 pet yerr, ond '

b S Lny stdey shoald e bezed on oo tarce yeor nuriod, in ordéer to et re-

ke sults tiat wili stend u)y tnd be accepted by the weclenl fraternity,

-\mr and, I welleve, by the counts.

Ny :

TR I thinc the Compensution Laws in the vorions ctetes wiL)

=

“':‘L
-TZ;'t- pecorie mor. ripgla in tow nost fon years ond, no Goitbt, Asbectour, on
| Yo wceount of thic aavertising it nas had labely, will becone one of Lo
: ky'Cumgunsation casos, wnd Lo should nave sll the informdion vwe cun pos-
C?;- sibly gt to sulnit to the Compensutlon Comrlsslona of the v:rious
./;/')\\Stmtuﬁ viien the guuntlon of Asbettosis cones up.
ty .
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rore on exyerinenting vilth Asbestos ot onct, und has sugsested to us
that the Asbestos industry toke over this Dust Chamber end cmploy him
to curry on the experiments with guinca pilgs end rubblts.

The ideu of idyr, Browvn and myself would be to have four or
five (or even wore if we could get them). Asbestos manufacturers take
over this study by subscribing sn ecual esmount per yeur, for three
years, &nd then we could deteimine from time to time after the find-
ings &re wsde, vhether we wish any publication or not. ify own idea
1s thut it would be & good thing to distribute the informatlion smong
the medlcal fraternity, proviaing 1t i3 of the right type and vould
not njure our compunies.

This would mean, 1f four of us went in to carry on this

viork, 1t would be: tl,“‘o 00 a year for each one of us for an period of
threo yecars.,

If you iure interostnd in this subject, I should 11ke to
havc & meceting in New York, on Tuesday, Nov#mber 17, ‘&t 18830 olclock,
at The Biltmpore, or Aif this 1is nou satisfacto”y, can nmagke 1t any place
you care to have 1t,

I an asking the io‘lowing to attend the moeting,

Mr. Vandiver Bromn, Johng-Hanville, Inc.Y

Mr, T, H. Schluter, Thermoid Hubber Co..”,

Mr. A, 8. Jagden, Keusbey & Mattison Cof

Hr. H. D, Lazifont, Asbestos Manufactusing Co.’ ;
Hre G. M. Williemo, Russell ﬁnnufauturing Co.~
Hr. 8. Sinpeon, ﬁaybc"tos~Mvnhuttan, Inc. s

Iz there sny one else you would sugpest?

Very truly yours,

€3}

L72 B
{
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.

President



‘Saranac Lake, New York.
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Noveamber 20, 1936

LeRoy U. Gardner, . D., Director, ' | |
The Baranac Laboratory, _ Ll

Dear Dr. Gardner:

At 'a nmeetlng yesterday attended by certain brake
14ning wmanufacturers, Ar. 8impson and 1 were able to present
to a fairly lerge group of interested corporations the proposal -
that one of. your dusting chambers be engaged for further experi-

mentation with asbestos dust.

The proposal was very well received and it appears i
thet not less than eight, and serhaps ten oT more, corporations,
will participate in financing these further experiménts'élong

the lines discussed when we met with Dr. Lénza and Dr. idcConnell

a few days 8§O0.

_ Accordingly, you may consider this letter as an
authorization to you to comaence the contemplated experiments
with asbestos dust for the purpose of determining wmore definitely
the causes and effects of asbestosis. It is my understanding
that, among other questions which it 1s gnticipated these experi-

ments will answer, 8re the following?

(1) vnat concentration of dust is necessary ‘o Jrouuce
the fibrosis of the lungs which is designated a8

asbestosis.

(2) Whether exposure to asbestos dust will sroduce 5
asbestosls without the existence of previous
4nfection and ghether the X-ray changes found

in advanced hupan asbestosis can be reproduced

in animals without infection.

(3) wnether the fibrosis produced by asbestos 1s

of the grogressive type, that is, will the ;
fibrosis increase (once it has gtarted) safter
exposure. to the dust has ceased. .

n
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(4) Whether the fiﬁrosis'reéulting from exposure to
_ asbestos dust is occasioned by the silicon con-
- tent of the asbestos or by 1t3 fibrous structure.

~(5) Whether the presence of "asbestos bodies® has any
diagnostic significance. . .

It is also our understanding that these experiments

.will require approximately three years, which will mean that they

will not be concluded until about the end- of the year 1939; and
that they will cost 5,000 annually, or 8 total of §15,000.

: It is our further understanding that the results
obtained will be considered the property of those who are advanc-
ing the required funds, who will determine whether, to what extent
and in what manner they shall be made public. In.the event it is
deemed desirable that the results be made public, the manuscript
of your study will be submitted to us for agproval prior to publica-
tion. . Y ) . :

I shall appreciate your advising me if the foregoing
accurately expresses the proposition you had in mind. Also, let
me know the manner in which you would like to have. the funds ad-
vanced to you. Would you, for exazple, desire to have $1250 pald
quarterly in advance, or Just what arrsngement would sujit you best?
Any method you suggest will be satisfactory. .

Since the experliwments are being undereritten by & rela~
tively large group, it has been suggested thiat, as a matter of con-
venience, any communications regarding the work he addressed to me
and I will, where necessary, comuwunicate the contents thereof to

- Mr. Simpson and the other parties. You will be provided with funds

by either Johns-Manville Corporation or Raybestos—Manhattan, Incor-
porated and we or t1.ey will secure from the other partles their
gru rata contribution. ' ' :

1 will advise you later of the names of the other con-
trivuting parties. ' : : .

. Vi .
' 1 shall sppreciate your {nforming me at the earliest
possible mowent whether the arrangement as outlined herein meets
with your approval.

L ',‘ Sincerely yours,

(e ot ;<7%yWU”VL
' . vandilver brown
VB:T ' ‘ General Attorney
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Mr. Vandiver Brown - ‘ WG Brbds el
Johns-lianville Corporation AED. & 1RERS. OVHIEY

22 East 40th Street |
New York City -

Dear kKr. Brown:

. Your suthorization to proceed with the
proposed asbestosis experiments at the Saranuc Laboratory
is acknowledged with satisfactlon.

We believe that such experiments can be ex~-
pected to furnish asnwers to the questions which you have
outlined. The estimated cost of $5,000ennually for a perilod
of three years, making & total of $15,000, is correct.

. Your suggestion to make advanced quarterly
payments of $1,2560 will be entirely satisfactory to the
Laborutory. If this is not convenlent any other arrangement
that you may care to make will be acceptable.

The Saranac Laboratory agrees that the results
of these studies shull become the property of the contritutors
and that the manuscripts of any reports shall be submitted fa
approval of the contributors before publication.

I would roecormerd that the exreriments be
verformed with pure Canudisn t&sbestos fibre containing re-
latively little seruentine rocx wust.  ‘lhe "Kings Floauts"

. useG in our tirst experiment wus unsatisfactery owing to the
fact that it contained such a high concentration of non-
fibrous rock dust. If this meets with your approval I would
suggest that a sample be submitted to the Laboratory for
chemical end petrographic analysis, '

Having mutually satisfled ourselves as to the
materiesl to be used I would request that the companies agree
to supoly a sufficiant vuantity or asvestos, ground to. the
finest stute of suLdivision possible. 1 am aot awure.whether
any ol the contriouturs huve appuratus capable of reducing
fibres to inhalable dimensions. If this request should not

| 0
R 437G 7
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prove practical some arrangement for its final reduction
will have to be made by the Laboratory. But ot least the
material received by us should be broken to powder.

lt 4s impossible to estimate the asmount of
material necessary for the experiments at the present time
g8 1ts behavior in our dusting apparatus has never been
determined. With the "Kings Floats" tests approximately
1200 pounds & year were renuired. It 1s concelvable thut
a pure {idbrous uust might be dissipated into the atmosphere
more rapidly and hence even a larger quantity would be
necessary.

we are resdy to start the work at any time and
will be pleased to extmine samples of aust as soon as they
.can be procured. coo

Thunking you for your cooporation in arranging
this progrum, I am

With best regards,

o _ A I Sincerely yours,

LUG:cC

s

e e



Mr. Yandiver Brown 2w

Naturally, I shall welcome any oriti
any of the other contributors would cares to offer.

February 24, 1543

olem that yeou ¢=x
8hould any ¢

theo want to disouss details, I.would bo pleased to ceet with the-.

May I take this oplortunity to thank all the sponsorg through ysu ¢

the support that ve have had.

einoarely’youru,

A

Leroy U. Cardner, M. D.

Director
LUQ: 38K
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THE SARANAC LASORATORY |
FOR THE STUDY OF TUBERCULOSIS

¢ Of THE EOWALD L TIUDLAU FOUNDATION f 7 . !

SARANAC LAkt N.Y.
) ; aﬂ.S'
February 24, 1943

%IM/J
¥r. Yandiver Browvn

Johns-Nanville Corporation
22 East 40th Street e Cf?*41,zﬁ&v€7
New York, New York Yo's")

Dear Mr. Brown:

: I have at last succeedeld in englyzing sgst of cur o

vasZht nous experinental data snd assessing the reuul:a] I reait:ze

tES{ this should have been completed before thie, but the eperzenc:

has left e short-handed in the Laboratory and also necessitsted =i

doi & 8 good deal of extra traveling., I hope that the sponsors c¢?
ur atuuy of asbestosts will be charitatle and realize that the wvor:

has fer exceeded its original scope.

We have done over 40 different expericents, Cany of
thea divided into several parts, vhich involved exposure of arizaels
tor 1 to 3 years to various duste. The busciness of preparirg =i:srz-

ic sectiona and ohecically anelyzing the tiseues on =sre then

EOO enicale has been a Job in ftaelf. €y time for studying sec::
and analy:ing data has been 90 linited that we are behind our e:
ule. T have 8%1ll not had tipe to write a _full repert of this wo
wvhich wtll of neceseity be conograghic. Eowever, for the beres:s
the coniributors, 1 ao subnitiing a table of ccntents end an an-

nctated o"°11ne to indicato conolusions and the line of arguuzent thst
will be developed., The latter itself occuples 15 pages, tut I hare
~ they will find it sufficlently interesting to reed. I shall wecri cn
. the final nanuacript as I have opportunizy.
There sre a few experizente etill in caresa which
ehculd be cospleted by the tice ve ere ready fcr thez. 4he work cn

cethsls of dust deter-inatlon. I oonsider izportant enoush te in-
clude in the atudy. The queation of cancer sua*e,tlbil;ty now eeec:
csre-siznificant than 1 had previouely imagsined. I telieve I cen
obtain support for repeating it frca the cancesr reseerch group. AB
1t will taXe two or three years to oozplete such a study, I Selisve
Lt would betler be omitted fron the present reiort. I' 1t gheoull
beco-e poeeitble to make this study, I hope that I 8=y SSunt on scz2
¢ your zezbers to supply me with enoush pure, long f! b*e agtestss ‘
ror the purposse. ;

[

DAL -G 5 PLAINTIFF'S
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OUTLINE OF PROPOSED MCHOGRAPY ok A38237T0318

Saranac Laboratory 3%udy under Grant fron Asbagtos AEQOQQESIQQ

LR & B S
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PART I HUMAN A33£370SI8

Human Patholopy - a study or 25 autopay aaac5 Illustrated

X-ray Patterns in Asbestools, Illustrated -

Ash and ¥ineral Values in Human Asbestosis
Conmplications of Agbeastosis
(a) Susceptidbilizy to infaction
1 Tuberoulous
i1 Non-Tuberculous
111 Cancer of the lung
Dlsablllty. causes snd cooparison with 8llicosis
Diagnosis
(a) Hié;ory of ‘adequate exsoaure
(o) X-ray film pattern

(c) Physical exastination
(¢) Asbestosls bodies in 8puUtud, thelr significanze

g
"
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PART II Experigeptal Asbsntoaly

I Methods '

(a) Inhalation exposurs to plant dusts,
(b) Injeotion into lungs through trachea or pure olneral
(s) Injection of pure Binerals into other organs.

bpecles Susceptibility

Man, gﬁinea pigs, raboitas, cats, white Clce and rasg
dogs. - :

J Pacullar Characteristics of Asbesgtosls

(a) Unusual localizalon of chrysotile fibre in lungsg, .

(b) Rate of resultant tiggue reactlon oore rapid than to
quartz.

(¢) Reaction to chrysotile not progregssive after exzosure

ceases; again the reverge of the sltuation in 8llicoal
(d) Asbestosls Bodies

1 Composition and Bethods of formation.
11 Occurence in different specles.
111 Forzation does not parallel development of fitroa
iv Oradual dlsappearance after expoeure ceases,

4 Cooparative Effects of DifZerent Asbestifora Bineralg, °

(a) Canadian Chrysotile,

(b) Ariiona Chrysotile, low irsn,

(¢) Crootdolite
i Bolivian 8peclicen, stif? ana elaatlic.
11 South African, sort ari flexidle,

(d) Anthophyllite

(e) Aooalte.

(f) Tremolite. .

Effeats of Control Minarals

(a) Orannular Serpgn:lne. 84Ce oheniceal conilosltion as
chrysotile, ,

(v) Olass Wool, a synthetic silicate fitre.

(o) Bruoite, a fibrous ragreolua hydroxide alzost {ree of
sllica

Chenical Composition of Astestifora ainsrals in Relation to
Irritatlon;, '

(a) Nothing in coaposlition correlated with relative trrisas:
capacity. .
(b) Prelininary acid treatzent

1 Hydrochloric aold
11 Carbonic acid
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10

11

13

14

(¢) Effeots of Alusinun _
Fhysloal Properties in Relatlon to Irritation

a) Length of fibre
b) Effeoct of Crushing
o) Heat treatoent
Nature and 3lgnificance of Asbestosis Body

(a) Foraation
Protective efreot preventing further irritation
o) Ul:lmate 80lubility in tissue

Theories of Astion of Asbestiforan Minerals

(a) Cheoical - reasons for considering invalid
(b) Mechanical - experinmental demonstratlion of.

Ccaplicationa

(a) Infection, tuderculosls and other varletles
Cancer o? lung - experizental data suzgestive but not
proven .

Disability
Essentlal Featureg of Hazardous Exposure
(a) Nature of dust - fidbrous component and slze factors

(t) Atasapheric Concentrations - probably lower than 2or
quartz : - :

{ Inadequacy of standard impinger sazpling zethod
which does not oollect tha dancerous fibres
14 Eleotrostatic precipliatarsazpling prefera-ls btus
cethod nust be modifled

(c) Duration of Exposure

Recoonendations for a Mew Standard of Safe Atmoapheric Zon-

centratlions of Asbestos Dugt

(a) The Quasi-offictal étandard-or 4 to S million particlen
Jer cu. ft,
(5) Work upon better method of sampling

(¢c) Necessity for comparison of results with X-ray find:n
in eocployees

1]

Prevention

(a) Chemical means not.prastical

{
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1 Aclidosis neoessary to dlogolve fibrg ia lungs worge
- than Asbestosis .
11 Aluninuz Therapy inapplissable
114 Chlgf,rellance 8t111 unon dust Prevention with
8pedlal eophaglg upon the fibrous Somponents



ASBESTCSIS - AMNNCTED QUTLIUE INDICATING Rrsup~s
B PAT 1 - HUMAN ASBESTOSIS

I Human Patholocy and X-ray Patterns - Desaription

Based upon 23 hupan autopolos
2 Ash ard Minersl Yalues in Hucgn Lungg.

3 Cosplication gof Asbestoals -

(a) Susceptidbility to Infeotion
i Tuberculous- High incidsnce in Englliesh experience rot
Cuplicated in surveys or Anerican Plants, T
Avallable autopsy statiatice deceiving becauge of sel-
ection of zaterial.

11 Non-Tuberoulous< The 8ane reason probably applies .
should be checked. by analysis of ab-
8enteelsn anmong asbestos workers.

111 Cancer or Lung Ditto, but taere are now on record 10
' caoes of. lung cancer in a8bestos workers,
Conpared to the total nuzber of autopsles
on asbtestosls, thig inoildence g excegsive
No such fraquency has been dlacovered in
aillcoole,gr other fcroms of Pneuccsonlo-
ales except thre Schnesberg zines of radic-
actlve ores. The evidence g Bugrestive
but not conclusive that asbegtosals =ay
- precipitate tha developzenst of cancer Ln
susceptiltle individuals,

4 Disability

Clinical experlence sucrests that truly disabling asbestcsia 13
nanifested by less striking X-ray chanses than a oorrespording
degree of eilicoaslis. B8uch dlsudbility in asdestosis 1s due to
disease within the lungs and not to 8econdary heart dlgeace. As
‘'n sllicosls, assoclated pulmonary infection incresses the azcuns
gg geverity of the dust fibrosis with resulcanrs accentuation o2
dlsatility. There 18 urgent need for 4 careful physlological
etudy of pulaoonary function in asbestosls of varying severi:y,
Undoubtedly, there are cany dlagnosable cageg with ro slgnifican=
dleadbility.

S Diecnosts depends upon three factors.
(a) History of adequate exposure, usually 6 t5 6 years, soce-

the concentration and
nes longer, at work where both
::a:actergor the "asbestos” dust are hazardous.

2hac-t kL)
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(o) Evidence of dlgse 98:An a oharacteristic X-rgy patiern, .
3

(¢) A physical xamin on which reveals certain charac eriac)
8iyns and nay reveal evldencea of disability ¢ present,.
(d) Asbestosys bodiean ln the epu‘um are conflraatory when the
Drevious factors are all 3oelt1ve. Howc\-r. the bodles -
nay be absent. particular Y i: the abserge o7 trenchityg

infection. o
Asbeatoaubodles unoupoorted by othor evidence do rot makas

.@ dlagnosisa. ‘Occaslonal oneo heve been found in apcyt 15
. autopsy -specioensg of porsons with no Known éxpoaure and ng
fibroslis, probably of. non-ocoupatlonal origin. .

..OQQ..QQQ.'OQ.Q"'“.IH...QOOOO'QQ.. ",
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(d)

(e)
(r)
(¢)

V. Cortrol ¥ineral .
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:kn:hoohvllite - 8tiff, straight fibres 4.atypical asbestogls )
bodies foras slowly but no locallzation or flbrosis in lungs.

Anogite - Ditto. _ . e
Amphibole - Ditto, , . IS

Tremolite - Ditto but vory fow asbestools bodles - Obaerviticn
being continued, R

.
K
Py v 0, B X
. -
~ -t

(a)

(b)

(c)

Granular Sernentine or'oame chemiocal composition ge .} . éotill
10 lnert causing no fibrogls in lungs or other orgars, L.
attracts iron froo the lunga but of sourse, no “bodxcs'.dovclo;

Qlaes Yool(a synthetio silicate) fibres ars not intalable from
air-borne suspensions, apparently because of thairp 8tiffnesns
(the diaceter 18 not responsibles a8 oome uged were loss thep -
1 olecron thick) On injection into the lunge, they do not 7 .°
locelize in the alr .tubes but are widely scattored. They oause
no fidrools, After 3 or 4 gonths in ocontaot with lung flutaq,.
8 few plass fibres takae uUp iron but remain scooth. They nover
show the ewollen ends and lateral projections of tha true .
asbeatosis bodiss. _ 2 L -

Srucite of interest because 1t 18 a fibrous minerel praoticall
free of alllca (0.9%). Crystallographically the rangemeat of
tte 4z and OH groups in cach unit oell 1s slollar to that in
chrysotile. The sample usoed also oontalnsed about 1l€% iron, pre-
bably froo sonteninating cagnetito. The ridres are stiff apnd
needle lixe. Observdions not yet coopleted btut after 2 monchs
in the lungs, typical asbestoals bodias Cevelop but thero 1s as
yet no fibrosia. 4he fibre are soatlered through the lung inste.
of belng. localized inaids the tercinal alr tudes and tigsus
reaction’gccurs around, instead of within the tubes,

71 Chemicel Compoeition in Relation 2o Irrisatisn

Kothing Ln the following chea'eal coz=zz oens can e cor-

(8) slt!
related with variasions in capacily to rrovoke tlscus reacstizn,
(See Table Next .Page)
.
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ead . "mﬁgakﬁ@ﬁgﬁﬁﬁﬂﬁgkywﬁﬁq:ﬁﬁﬁﬁ
_ ouile” oTieett fpthelesilessits - bare i eeoLisa i Bruattg,
SOz 37,431 34.99% A "'s‘"ijéist‘?s"‘sé?,'?bs "o';'g"c}g"lf:'-ii
Fo2 05 2,356 16,274  o.pid 1,088 3,088 " "3:214" -4 raq 2
Fe 0 0 4,299 Q7 33,85 o QM g gy
A1 0.36% 1,02% __ g.ps% 1,09% ng/ 0,567 .48 T
Ca 0.05% 0,793 Q. 445 2,01% 13;225.""‘ A 458 0,403 "7~
Mq0 38,778 12,25%  29.64% 8,295  23,20% 20,523 53,695 %
Naa 0 0,39 6,92 0,82 0,33 0.;1‘6‘ ' 6,78 .0.21;" i
K10 0,08 0,87 0,18 0.10 0,12 0,09 ‘g5 4
Loss£105° 4,30 .0,02 0,02 088 0,32 0,34  o.53 .
_>105° 14.92 2,38 2,42 181 3,89 ~p.78  pg gg I

(b) Astd treataent of ohryootilo'fibf;néggzﬁ-

. w €

-

< ..
L PIRY XY

concentrated HCL does not Al:ér_u
aftor suoh treatzont !t rapldly &is
on injecting into living tlssues: -

1 One hour in dilute or
pearance of fibre but
80lves and disappears

Treatoent with COp bubbled through watsr or lurg Julce ..
suspenalons of chrysotile fitres causes rartlal golusicn
with liberation of silica and cagnesia. T )

11

Colloidal allumina does not reutralize ths ‘effects of asestc
a8 1t does quartz. On injectins chrysosile suspended In

aluzinum hydrate solution, fitrzeis and astestons Ssdies Gesv-
elop at the usual rate. fc reaains to dezonstrate vretner ¢t
fibres-becoce coated with a layer of alusinu= conohyd-ate as
has been proved in the case of quart:. +f they have, t-e cca
does not afrfeot their capacity to irritate tissua. .

VII Physical Properties in Relation 30
(&) Leneth of Fitre : . R

Short chrysotile fibresunder 3 cisrcns are practicelly inerc.

20 to 350 nioron fibres cause typlical fibrostas,

Tre effects of longer ones could not be teated for technisal
f

reasons.,

(c)

[

Irritation of Lur> Tiague

« ‘te

2
-

Crushing ocompletely destroys the fibrous structure of

(v)
chrysotile, With loas of structure, all capacity to irrisats
dlsappears, o un

o= (LT
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o (c)jgg,ﬂ;'rAg;1€n1zion,;empbraturqcfwator;io1dr1V9ngofribucftbe;HW:f
Lviy fibrewstrustureia proserved. :Fibres besomo exireasly brigtly,:

" 1"The physical ohange alters typical localiration vithin tho Wy

- lunge, no fibros‘s develops, reaction: mited Fp'pbyggooygopiaﬁ'
" No asbestosis bodioa formed. .. ... LtV bif e
. . . ~""\“.:i,‘_:i1 AT "'4'/"?;"{-.'3:';3‘" W 3",-;{;;.
L AP S e VAR
VIII MNature ard 8ienificange’og Aabontonia aﬂﬁlﬂn-’a....? N L
Coe {l.‘-",h%".\' " '“.. . Creh e g0 n-".' . ;_, . :.,

(a) Bodies,probably.rcsult'rrom'déﬁoaltio;§3f'lr0n§§nd organte
Datter on a aslovly dlocolvlng;ribro,oriauboatos.g:Tho.oou:oo.
of the iron is more likoly to 'be tho lung tlsoue than 'the
sinaeral itself aa tho oontlng~ip?]uot'ao-hcavyion-rlbroua
Binerals or lcw,iron-oontont:aa‘gpon.ghooQ'highyin'iron. .

- SR e R e U G e e S > Vgt

(b) . The effect of asbestosls body'formation® i asocumod to be Pro-i.
tectlive although 4t hag not'bcen.ponnibIOéto,leolato a lergs - -
enough quantity of. these utrug;ureufin;unaltorcdirora,ror RN A
purpcoes of test, Thse o:ooth-roundcd~endaiprencntcd;by the "~ -
bodlss would not ‘be qoohanioa;;y,1rr1tat1ng;ﬁwrnfﬁﬁﬁaef e

B ‘i-:- - ‘P'",.Z.'.-.'.. 4:%-“‘:_“: .:.."'.' ..". ::. R ::.'" . :-.I

(¢} If they wers capable of cauolna-lrritatiogaktho~r1brooio in the

.lungs should progress aftfor 9Xposurs ceases which it does not.,
P -‘?!-..,.---- e, f'-"."".. PR _3..7...'.". . B

(d) The grgpg%} dlsappearance of bodles (and-ribres) long efter

_exzosu .bolnta,to ultizate solubility in' tigsue fluids.

! ‘ y Lo

(e) The bodies are prodbably a fortultous concocaitant rather than

& csuse of fibrosis.

IX Theories of Irrisant Action of Aebeatifora Minerals
(a) Chen'enl These experlizents do not confira the theory tha®
asdbestoals g nerely a fora of 8ilicosls Teguliing froz Zree
8l12ca liverated 1n the 8olution of a silicata colocule. I?
this were true asbestos, lixe guyartz, shculd causs fitrosis in
ANy organ of any ‘species for the 8xgerlizents have shown that
injected acbeatos disgolvea in thege locations, However, it
ices nat Cc-use such reacslion in eny location bus the lungs of a
specles, ' : R

(b) Mezhanlcal Irrttation

we e Proposing the theory of Dechanicel irrication which s
oanifested only 4n the lunge because shta oergan is the only cne
whise normal phyalological funationa involve a high degres of
aobility, Zxperizents designed %5 prove ths necessity for zasian
in thls tiseue have falled for tecinical reasonas.
For this theory to be ansplicable,. it ia necosoary trat the
fibres be concenirated in the fi7e termtnal alr tuoes, It has
be;q,%hown that only ohrysotile of tra asbestiforn olnerals thus
£er %ds the proger phyelcal charaoteriatlss.to insure such
localization. 1t is also essential that the fiore shall percie-
long enough before it diseslves in the lunzs of spacles liXe
cice, rats,*doss. 1t &g ureasly dicsolves so rapidly that it
exerts no irritation. IJioilarly rapld eolution nmay explain
in part, the lack of flbrosla in organa qthér than the lungs.
: : o .i,s\' ' .(:. N ;,'
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3 Soce astreins of white mice
apparent cauae.

do develop tucors without
H

4 Such a etraln of white mice wao unintentionally uged ip
three lnhalatisén éxperisents with asbestos,

S Of 1l oioe inhaling long fibre asbecotos for 15 to 24 aonth
8 developed maligrant tugors in thelir lungs and 8 of tkam

had tunoros in other organs.,

§xceseive.
€ Of 22 mioe inhaling ﬂ%gzj

The inoldenoa rate 81.8% i

{ibre aobeatos for not longer tk
13,65 |

12 oontha only 3 dove oped lung tumors. Rpte

7 As controls, we have only the experioncs with nioe in oéhe

dust experinents,

for short periddas, thare were 51 mics 9xposed to 4 otﬁ;r
kinds of <¢uat for 10 to 12 months. Incidence of lunz tums

1.9%.

For lonz periods, thers were 143 mice exposed to 4 differs:
kinds of duot, inoluding pure quartz, 23 to 31 months. Fe;

all this group of mice the

was 13.8%: the highest rats (25%

to flint dust.

avera%e incidenco of lung tusor
was in a subgroup exposec

Thus the inoldence of lung cancer in the long fibre asbestos mice
w08 over 16 tizes the average for oloce inhaling other dusts for
coaporable perlods and over 3 tizas the maxiouna for any other'grou;
lilce exposed to the practically inert ahort fibre asbestos ehoved

fewer lung tumors although 7 tices
to other duots.

more than those in short expogur

“rege observatlons are suggestive dbut not conclusive evidencs of a
cancer etlaulating actlion by asbestos duat. They are open to

several oriticlens. The straln of

Cice was not the saze in the

asteetos experizent, as in 2any of thoe others oited; apparently the

foraer were unugually sugceptible.

Not enough animals survived in

the dust for lonser than the 15 months apperently neceasary to

procuce pany -tucors. <‘here were no

unexposed controls of the gaze

8traln and age ard no diallar controls exposed to other dusts,
It {8 hoped that this experioent can be repeated under properly
controlled conditions to deteraine whether aebestos ectually favers

cencer of the lung,

XI Disability

Cannot be detercined in anlzals.
froo the sacnie causes met with in
cents. t

Axe -k (§).

Yre accidental deatha were
ail our dust inhalation experi-
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L %he hairds increases with the proportion of. intact fibres ;<8
in the dust. dJranular material and orushed fibre are 2
inert diluents. ARSI

11 The lon? fibres must be thin enough (1-3 Microns) and shert .

enough (under 50 lMicrons?) to be inhaled. :

111 Very short ribréi (under 3 Mlérons) are practically irnert.

(b) Atmogpheric Concantration 8till-under study.

Apparently thls factor is lower than in the case of duats
cooposed of granular minerals but methods of estioation are
nisleading. : oo S

] , . .\..‘. .

1 The average standard Public Haglth Service iapinger count
in the long fibre asbestos dust room'was 40 million particles
per cu. ft., of alr, Tbia'conoentrauon:caused fibrosis
visible to the naked eye in 20 to 24 minths. For comparison
the averasge lopinger oounts in an experiment with pure
quart: wvas 120 oilllion particles psr cu. ft.'and fibrosis
developed at about the sace rate. :-;;;{ﬁ. :

11 Hovever, iopinger ocounts are deceptive because by this
method of sampling very faw fibres, vhich are the significant
elecents in the dust are colleoted.. ! - "

111 Sacpling with an electrostatic precipitator is a cuch ccre
efficlient means of colleotinz fitres froo alr-borne sus-
pensions. Samples from our long fitre asbestos rzoa
chowved that the dust in the alr contained 32.5% of fitres
few of which had been colleoted or counted in the izginger
seople. The latter sanpled largely the inert granular parsi-
cles, ' . Lo

"1v As ordinarily eoployed precipltator sacples are welghed and
the resvlts expregesed in mg. per cudlc foot of air. There
18 no means of converting euch values into nucmhers of
.perticles particularly when thess vary in size, shape and

"Bpecific gravity. T

v Slnoultaneous saopling with precipitator and standard ic-

pinger ylalded the reespective values of 0.65 og and 60 oil-
lion particles per ocuble foot of alr.

vi rhooretioallg the best 1ndéx of hazerd would be either the
nunber or welght of fibrous elements in the dust.
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.. (e) Duration or Sxpocura o : s
-+ 1 Fivrosis vielble to tHe naked eye gfter 12 conths exsbsug;
L increases in sxtent in 8udsequent 138 ;monthg, T
. " i1 The snan of life of our mogt gusceptible lavoratory anipal
X ST the guinea Pig_hae prevented Continuing x,y05.re longer tr,
NI threc years, In thles period only the comparntlvely early
AR 8tager of 'agbentosis have been produced, - With the know.
FAl ledgce that we have galned, 1% 15 probable that nore extena:
N L AR disease could heve been produced with 8 burer long filbre
il e g Chrysotile, The long lived speciss,.like cets, dozs are y
e L . fortunately not susceptible,. : 0"
- 111 For thege F'8asons X-ray changes have been cinipgl and we
"RVR W' were not abple to fulfill one of the obJectives of this pro-
ﬁ; ."».'%" . ': ! Eram' A . o0 . o .
My .. e AR

ﬁ¢r1111. Arcozzendation for a ﬂ7w Standard.gg gare'At:onnherlo Concentrn::o

.\.v NI . - . * e :" .
St (a) While there 1s no official standard, tte ‘tentative one o+ -
Wi o 4 op 8 Bllllon particles per cublc foot of air is frequently
T Quoted, ‘. ’ IR DO
{:.?:-','. - SRR TP ' "' ;':’-.. 4 Lo
[ (b)) This 1g Frobabdly unraliable because it -1s baged ugon sazpling
e Wit a standard iaplager vhigh we Leverohown does not collect
)}%‘ . - Bosfof the fibres thet are the source of hpzard, :
fo" (¢) YWe now think that a 8tandard should ke Eaced upon gazsleg
AN collested with ap electrostatio pPreclivitator 1f 13 14 Teagltle
i “0 cdeternine reedlly the relative FTsportion of.fitres i gusn
i . urterlal. g S
‘., . ',‘. e ‘f:'? ) * . .
; (<) Work ig 8t11l in progrens uzon-the lattor potpt,

‘ R T :""‘". . ";"3"-"?-.:'.(?.;--'.“‘ . .

: (e) To te of value ‘the' new 8tandarg would.hoye t07be correlated ..
With the'X-rpy rindinga'upoq‘gnplcyeea-ppraed;co.di:rerenc
concentrations of Quat.,;g.sﬁz"‘;w}m;vﬁuﬂ.ﬁlu - .
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XIV EFreverticn Of Asbesicalg: ;%-Q;ﬂf BRSO S T ! o _—

The erxgericentg h:valralled.tofdbvolop.eny?ﬁraczicél chezical + 777
tieyns of nedtralizing the action'or ribroqajaqbés:os,; S
: St Lﬁﬂ“f*'““'c'”'@ixhﬁ-“iF‘*.'y L
(a) To alter the hu:an’lung'so that ¢ wouldtuiacolve?asbes:oe N
. . PR \ -

fibres repidlv like a rat would necescitute . (S ) :
creatirge an aclidalg whioh wquld.begwo:sgﬁp:an the erreszg ol .
t}:e rlbroslgo . s, o, ' * Tt N LR ST v . *
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PLAINTIFF'S
EXHIBIT
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PLAINTIFF'S
EXHIBIT

ML~ /905

Hovember 20, 1736

LeRoy U. Gardner, ¥. D., Director,
The 8aranac Laboratory,
Saranac Lake, New York.

Dear.lr. 'Gardnaer:

At & peeting yesterday attended by certain braxe
lining manufacturers, ¥r. 3impson and I were able to present
to a fairly large group of interssted corporations the ,roposal
that cne of your dusting coambers be engaged for further exjeri-
sentation with asbestos dusg.

The proposal was very well received and {t ay,ears”
that not less than eight, and serhups tan or more, corporations
will participate in financing these further experizents slong
the lines diascussed wnen we met witlk Dr. Lansa and Dr. icConmaell
a fevw days ago.’ ' S

Accordingly, you may consider this letter as an
autlarization to you to comzence the contemplated experiments
vith asbestos dust for the jur;ose of deterxining mare definitely
the causes and effects of asbestosis. It i3 my understanding
tEat, acong other questions which it s anticijated these exjeri-
3ents will answer, are the following!

(i) w“hat concentration of dust 1s necessary to _rocucs
the fibrosis of the lungs which 13 designated as
asbestosis.

[

(2) Whether exposure to asbestos dust will >roduce
asbestosis witbout the existence gfijrevious
infection and whether the X-ray chinges found
in advanced buman asbestosis can bde.reproduced
in anioals without infecslom. . Y]

1 - N
LB

(3) thtnnr the fibrosis producod'by'| be

stos 1is
of the progressive type, that i3, will the
fitrosis increase (once Lt Las started) after
exposure to the dust has ceased.

04037063 o
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(4) ¥hether the fibrosis resulting {roa exposurs to
asbestos dust 13 occasioned by the silicon con-
tent of the asbestos or by its fibrous structure.

. (5) Wnether tie presence of "asbestos bodies® has any
diagnostic significance.

It i3 also our understanding that these experizents
vill require approximately three years, which will aean that txey
vill not be concluded until about the end of the year 1939; and
that they will cost §5,000 annually, or a total of $15,000.

fﬂ_-_——'ii is our further understanding that the resgults
obtained will be caonsidered the property of those who are advanc-
ing tbe required funds, who wvill determine whesther, to what extant
aud in wbhat manner they shall be =ade public. In the event it s
. deemed desirable that the results be made public, .the canuscript
'.2iﬁyour;3tudy:vill.be,:ubuittedrio.najfor a;provaliprior .to publica-
on'

I snzll ajpreciate your adrising ze {f the foregoing
accurately expresses the proposition you had ia aind. 4ilso, let
me Xnow the manner in which you would like to have the funds ad-
vanced to you. Would you, for exa=ple, desire to have $1250 paid
quarterly in advance, or just vhat arrangesent would suit you best?
Aoy oethod you suggest will be satisfactory. .

Since the experizents are being underwritten by a rela-
tirely large group, it has been suggested that, as & zatter of con-
venienca, arny coazunications regarding the worx be addrrssed ta e
and I will, where necessary, comuunicate the contents thereof to
Mr. Simpson and the other parties. You will be provided with funcs
by either Jokns-Manville Corporation or Raybestos-Xachattan, Incor-
porated and we or tisy will secure [roa the other parties thelr

Jru rata contributian.

I will advise you later of the names of the other con-
tributing parties. /

. I shall 3jpprec!ate your inforaming ze at the earliest
possible mowent whether the arrangement as outlined herein meets

with your approval. t

Sinzerely yoqsly

7 7("
Yandiver brown
GCenersl Attorney
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Doar r. Brown:

Your authorizantisn to procecd vwiith ths
Xrerizienta at the Sarcsuac Lakbgratcrr
with satiafnction.

Ve bolieve that such experimonts can bo ex-
Tecti2d to furnish 83nworas to ths quosations which you havo
outlined. Tno ‘esticnted cost or-$5,0C£bnnuclly for o poriod

of threo yeers, making o total of 315,000, 1s corrser.

; Your suzgzestion o wmake acdvancod
parzenta of £1,250 will bo entiroly
Laborutory. If this is not co
thot you may cere to zaice

Juarterly
satisfactory to the
avonient any other arrangcsent
%11l be acceptadle. '

boons b

To Sarannc Leboratory agrues thut
of thoue studies chull bocome the

tho reaulits -
and thut tla

property of tho conirillitors

soniacripts of wny roports shull be subzittod fo
approvul of the contributors beforo publicution.d”ig-f’{f T
I would -cezomard thaos the exrorimonts on
‘fzrformed with ourz Canudian LhZe3roa Libry contataing ro-
is::vcly 1ittlo serumntire puel wss.’ fine "Kings Floota'
Used in our 'irst experimeht wua unaatisfactcry oninz to tho
fne that it contained such o high concentrution.of nen-
filtrcua rock cast, _If thlz =nete with your appreval I weuld
2ugzost thut a semplo to stbmttied to the Laterntory fer
chomical and petrographic anulysts. -
- . ] -
] Ra7ing =tuelly “satisflod curselwss as to the
matorisl to be used I #0uld reaucst thas the ccmpanina agroo
to 3unol7 n surfirinne wunntaizy or f3ceatou, grouncd tro tho
finoat srato‘of anbdivision posaidle. 1 o0z aot Uwure &l zhor
Bry o!l'.the contirioutors huve Sppurutua cupoble of rodic o= '
fibrea to‘innaluble dimonslons. If this requoss should rot 1%
- .. -—
‘ K
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prcve mractlical
will tave

S0m9 arrangemsnt for
to be mada by tho Laborator
materinl rvceived by us should bo bro

ita fira2 Tecucticn
Te But ot lousz: the
“en to powder.

/Lt L3 impossible to esti-atg tho ezount of

matorial neocosaary
83 1ta behavricr
dotor:zinod. With tha
12C0 pounds a yenr worn
& pure Citrous wust richt
moTo rapldly and horn

necossery,

for the

“o aro rendy
will bo pluasec to erxamine
can to procurod.

_ ~Thunkizs you
ﬂ”thia"program,.l.am :

in our cdustin

Alngs

reauirad,

exporicents at the proseont tizp
5 Bpperetus has never buon
Floata" tegts approximatoly

It L3 conceivable thus

bo diasigsted into tho atmiosphere
nCc even 3 lorger quantit- '

ity would bo

-

to star:t tho work at any

surplea of cust as soon o

O cr
IS
)
i gie]

for your cooporaticn in zroon

+ Hith bos: régnid:,

b .

' Sincero 7 TFours,
LU NG F At

Leroy U., Garcifer, M.D.

erogtor e
- . il'..-
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Gwing Bv, Jenss's adesnse.

Bv, Senss said he vendd Roop 15 Sounsh Wit J=it abent this, end ales abcs vhat Dv, lyneh
ssncledes ho ean 6o with the material. Ho stated dat Sheve was quite o 100 of nsterial
snd a8 10ast $he %0ete Jast—that dsaling vith the affest of asdest

*3
g
s
|

Selage—somet S0 Vo fairly canplete and Do dalisved 1% weuld mske
vt

red
Iamrense Go,, Dol condnsted a8 the Nines seme $ime age, and saggested that Bv, Syned
alght save use of 1he iafermation eMained frem theee Vests, ta osensetiesn with Who wesk
vhich bo 15 adout %0 mbertake. v, Sense agreed that Shis night de deme. :

Mg, 7isher venasted that She compemy das o Gofiaite Job Ve 4o in Ganada Vo offeet the
of ™ iag thet has Veon &ens fa relsticn o the haraful affests

) g
, wmmu.mun-mumumm.'- )

%o Bu. lgneh's statensnt %o Dr, lLanse that hs venld ooe if the material samt
As esuld bo gut 1ate "padlicdablle’ form, Nz, V. Brova onlled attention b0 a stipulation
12 sur arrengenmt vith (%o Sazanss laderatery vhish previdad $2atd there would b0 B
padlication of the somite of esperinents vithout eur esnssnt, Es said, £ 1% does tarn
out 40 50 20 sort of repert ve veuld %o glad ¢ have pudlished, b haped Pz, lyash weuld
aet 1nelude any ebjceticnadle msterial frem our poist of view, as, for sxample, any rele-
$10a Detveen aadestes fust and ccneer, vash 4o the referenss vhled Dr, Sardaar hed sals
%o this 13 hie nenograph. 5o addsd, 12t oven thengh 120 zepert osutained semo material
that waea's tee faversdle, fres our peint of view, wo sttll veuld predabtly %o villiag So
have it pudliched Dosanse of the banefit %o Yo gaiand fren $he Salanee of V2o repers.

De, Laass ssvared Uiz, Dreva that the fatent of V0o statenent ia guestion wae that muy
report propared %; B0, lgush wuld fired o suinitted %0 Jodno=laaville defere Yelng
pabliched eloovhere.

Ny, Ticher comented Shat ho voulda's vent o 000 any reperd e asdestes "ens theusand
poreeat perfest®. Bs naatiocnst the oight duet esses vhioh had Yeea f1led agaiaet V2e
ocempany &% Asdestoen 2g \ho Jast Wve or $2ree years, all of vhieh hed Veen cummarily
throva out, and semmanted upen $he fash that e @ick astion vith respeet to all oight
of the cases Dad Nad a2 adverse effest Vhere commmaily eplaien

astion dad Yoen nene to0 goods . .

Mr. Yoolard renarked that 20 8inth eaed, Devever, bad turnsd eut quite differeatly,
- sinee 14 Loveloped ShAS Shs Individual favelved was reperted V0 dave had lung cdanges
asd pathelogienl adanges, vhiek had Bet Secn fouad iz the other oig,
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tag of smisals, b
lenm ansverel that
It quarts 4s

¥, 1948 with 100

mt the iaforue-

it

s Gardner realised \hat %he

{ ]
and
tavertigations would need o V0 nere axtensive S0ua originally oentemplated,

of with a view ¢

‘s dendwriting

of B, h-m. vhen speaking adeut the dust
After vieitiag Leupes,

ting with asbestes, or vith 4diatemnsesus carth, v,

Dr, lanss oopied Shie material

the 0037, as follews)
7. forans fres ollies vith invarsies %0 erystedalite.

preseny, 1here 10 faversien Vo Vrpiinite aad eryetedalite.

1“

reforred %

insnte vith the ealeined earth started ou ¥

. tonasesvs eaztid; theee incluiad expevinents with erude or yev eartd,
 ecaleined carth, and flnzed ealeine, Keatisg dlatemesesns cartd %e 170

wvore 11 4iiferent series of experinents eu sxperinental animals usiag dia-

*0s leskiag threugh the netes and veserds of Dv, Gardaey, I fiad that there
gulsss pige with 8D sere prejoet
Vi eu raw ¢arth.

In eennostion vith b experisemts ot Sarenss with
" "Raper

. o seant distensssons sarth,
had found the netes in Dr, Gardaer

Johas-taarille,

iy, Droma
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Belief vae axproessed,
offest 1a changing ¢
Both
L]
w

sade at Sarense.

affesting

dosistion a8 %

S oompenyis desire
oep this Ia

Bo cald ho wonld &

3o, Jenme offered Mis servises ia any eapesity ille

darisg She nent four neaths, Eo was iaforned of
uisd end 108 A, Riooadest knov 1S 2o 0enos 067900 a 0pPlieant when be oeuld rocem-

nead,

o sugage & sempetent Yeatilation Magineer ot Lempoe,

Before leaving %he nooting,
" the Vost Geaed
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Presaat vere: de Jo laana
R. 'o L“
: Ao B¢ Tinsher
A, 8, nluh‘t
Y Zrem
0. Y, Xi%e
To No Arustrong
S H, !0 Jasksea
5. . Je R Exnilsen
- Je Py Yoodard ...

T X, Yosdasd served 23 chairmaa of ths nesting,

Tha neeting vas ealled to order shortly after 2 PN, iz A2, Pigher's offise. Yo agenia
" had bPeen preparsd, ihs moeting prinarily having bYeex called for ths purpose of haasing
& report Wy Pr, ds Ju Laasa, af 3he Xelrepolitan Life Insuranze Ooapazy, sumearisisg the
PTesant statas of the axperimezts vitd Uatonssoons earth at thy Sarenss Laderrtory,

e eh:.er:ﬁ dlrpeased vith a reviey 9L the induatrisl Xypieas Prodlems at loxpos whiah
dad Yoer covered La p Provicus meeting, asd ixrited Dr, Laazg $o glve a repert of
ixformatioa vhisk hs had gathered oa his reeent $rip to t2e Saranas LaYoratery. '

fevert vr Dr, Lo - 700011996
Dr. Lansa revorted that doring bis recext visit at Sarazas hs bad had access to all ths
zenoranda and notes left by the late Dr, Gardner, and he had talked with practically
overybody there vho wvas conserned vitd the verkx, Yortunately, Dr, Gardasr hai had a

very cavable secretary, Yut, wafortunately, shs had worked for him oaly approxizately ons
Jear befors he died. V¥hile her own novledge ef ths experimsats did 2ot go back Ddeyond
that year, she did bhave at her Tinger tips everything that had happened during ths year
and she vas also adle to Provids frem/ths files sudstaatisl infermation ia comnection vith
. sarlier sxperizeats vith asdestes. - .

Fridently, Dr. Gardasr bad plamned te issus & cowprebensirs artiele ox Asbestes: 1ts
effect on animals, its effeot on Lrman Yoings; as well as related research prodlexs,
prednction predlems, the centrol of &ust ia different Xinds of industris] plants, ete.

He had prastically finished the Part of his roport dsaling vith the effect of asdestos
édust oa lmman beings, and had aanotated the rest of 4%, making Tough notss and cmun._

Fo Lanra wrots $» Dr, Kenneth Lymah at ths Hedioal School i Charleston, 3.0., wvho had
een azsociated with the late Dr., Cardner and hizself ox & lot of the early vork ox
2sdestos cases,” informed him of the situat{on as he had found it at Saranac, and, as far
as deing adls to provide "emsoth oopies’ vas concarned, $old him {t Rad Yeen arranged te

have ths 1ate Dr. Cardner'a senrotare saba 4ha - .y »uen G&% 4% S48 GRS
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Dr, I-u.nhahioru-dbr.fquhihit ihl-tchlﬂllktomuhhuunu 4
{s ix shape so that Xe vill aet have 4o A7 to loeiphar tha late Rr, Gardasr!s basdwr(t{ag-
nihlum.tn(.mlyh the «ffoet that, After Dr, Iq’uhhnhluoypomnty te
exzning the Eaterial, he vill dsterxing vhethay {3 {, Poeesidle to put {4 tepstisr 12
POO1ishadle form, - - SR RPN

DPr. Lansa plans to lssrs S 2 #rip 3o the Yos$ Casst adoud $he fizes of Yodruary sad )e,
;171:0:‘?& Lraeh that o vill AITERLS 4L peseidls te have the xatarial soad te Rim de-
sTe tims, 3, shenld it net 3y ready then, 1t vil]l Mo \raasaitted 2orerihels,
éxrixg Dr, Laaxa's Adsaznse, : : : ’

S = - = ®

t¢ vhieh Dr, lanes replisd s d1{d 2ot ey, singe Dr, Lyach vould 2ot dsoaids shext {3
til after he rad receirsd t28 netes — Wt hs wvas doping 1bas all of it cmld e put

1xt0 ssme sort o2 thays,

Xr. Xrevx refarred te the tosts with asdestos vhish Xr, Tekzal, of the Xstropelftam Lifs
Insurazce Gs,, had oendusted 4% the Xines some $ime age, and sugrested $iay Dr, Iyash
Right make wse of $hs 12fermation eMained from thase tests, ix s+x200tion wifh the work
vhisk ke is about ¥9 wadertaxs. Dr. Lanza agreed $had thig RigkS do dome. -

¥r, Iim:.m"z-d 1hat ths cempxzy hag a dofinite Jod %0 (o (3 Cazada Vo «ffsed t2e
eIfe3%s of a lot of Propacasdising that has Yoex dons {a Telatiea ¥o the harmryl loets
of asdeston-dust, and 2 exprossed the opinion thay a IepTs, UL preparsd ¥y Dr, Lrash

—

(qu tha Lh&ttluﬁ: verld de of material Raly ts t2e compaxy,

Raferrizg $o Dr, Lyash's statemaznd to D7, Laxra that 2 vorld ses {f §hs asterial sems
Aix conld e put {xts 'Padlishadle® form, Xr, Yo 3reva callsd attantion 1o a stipwlatien
i our arrangeaant vith thy 8aranas Ladoratery whish provided $hat there voxld ds 29
pudlication of ths results of experinexts vitheut eur consens, Xo said, {f 1t does tura
out to be the sert of repert ve vould be glad ta have Padlished, ks heped Dz, Lyaeh vould
Dot includs axy edjectioxadle material frem eur Poixs of view, as, for sIaxple, say rela-
tion betvsen atdestos dust and caxoeT, such as $hs reference whish Dr, Gardaer had mads
to this in his momsgraph. Hs added, t2at evex though the TOpars coxtained some material
that vaen't toe favorable, from our point of view, we st1ll would Prodadly e villisg to
bave it pudlished becsuss of ths denefit te Mo &aiasd fTrom the Balancs of ths repers,

Dr. Lanra assured Kr, Breva that ths {nieat of the statemant iz quest Lox vas that xay
roport prepared ¥y Dr, Lyaoh would first be subaitted $0 Johns-Manville Yefers doing
pudlished slgsvhere, . Ee : .

Xr, Fisber coxmeanted that hs wealdn't vaat t0 see any report om ssdastes Tone thousaad
Perceal pesfect®. Hs mentionsd ths ¢ight dust cases vhich had boen £1led against the
company at Asdestos durirg the past twvo or thres Tears,"all of which had beea suxsarily
throwa out, and commeated upox the fact that this quick astiox vith Terpect to all oight
32 the cases had had an aldverse effect where coxmunity opimion vag concernsd, as the re-

action had bsen nense tos good. o ' : 00011997

Hr. Yoodard reaarksd thst ths ainth case, hoverer, had turmed out quite difZerenily,
since it daveloped that $tXs individusel 1nrolved vas revortod ta heve Lo .. .

= @ 0 . % =



Exhibit

"Oxs persistext trvudle iz cexmsction vitd the dust

oaloined dissemsseons exrth vas that {3

wrxal suscepiidility t4 prexmeaia xd 3¢ Ciines pigs UUd In
rere

e —— - ‘
7
ixg

t3s first
i), sd ¥ te Lnpust, uu.nnuu;muuurmm;m.
Dere vere A1 sarriving 11 vitk 14 meatds <D
eXpoexrs | 1uuuhktﬁu1muyrmtumrcstwdm
1xem offects, .

fifter 10 moxiks expeswss the marimm «ffoets of ths caleinsd sartk vere
s dafinite fi¥rasis in the lumgs, Mt a2 wmxsmal fereign Yedy reastin
vith chronic ixflawmatioz sand wxliks that edtaiaed from the raw, s
shanges aated 12 ths lywphetics wggertod 12t a £i%resis of the gill-
oetid ty3o verxld later xppear. -

Iz J’&u.ry. 1#6, the &ust cersemtrations were lasreeased vithent axy
Retadle ohaxge, This was dexs for {% vas $hougxt that the dxager of
‘pastmonia was ever, mmumrmmmmpmmm

Isfection exporimexts {zts saimals, that 1s, ixtrzressss, ixtrsrasomlisr,
intratrachsmal, and {nte ths hears, vers all cexpleted some coasidsrzdle
Yizs age. Ix geraral, they mvmn»muuumuunxmm .
Br, Gardrer called a Flus 4 Zadisg o2 Ais scals whick coes 1o adect § - . -
peinte (tryitaite), Alss completod vers the {adalstiom exparinents witk .

~ rxx Calite, wring cwizes pigy infectod ales with a il type «f tuderele.”
Xo markad ehanges vers ahswa frem this experinext aad 2 teadercy to
esuise cpreed of discase, S L .

"Bov wdorway ars operisents using calsined sardlx vitd ixiratracheal
i2jectiox ia Pigs wsing Erfls, 3y i3 2-ray refractism neibed,
$xis shsws 249 eryrtedalite, This vas i34 sart) ealoinsd vith seda -
ash, Inkalstiox expsriments were sarrisd sx witd Crinsa pigs previsus
$o axpasurs te txderele ixfestion, aleag vitd twderels {xfestien, md .
ATHIT experirs 10 $xbarcle ixfection, Mase cperinsats vill osatixxs
Tor at least o2 mere yaar; alse {akalatiex axperixsats vitd Kl
vithout any added (afection, ) ) .

iThe indications are se far that Eyfle stimmlates taderale (nfectien.®

It wes felt that ths conclusion reached at ths ead, $e $ha affest that the indications
are that Eyflo stimulates tubercle imfeotion, was rashar dleturding and vas ths pars
of the Teport that might give ws some cencera. Dv, Lansta was asced for 2is oylnian
as to hov much tizs vould be required defers a definite ssaslusion could 3¢ reachsd
about this, and hs stated thet 1% predadly vewld taks wxtil the ead oL ths Jear; he
thought ths techmician who has charge ef ths dnsting of animals would Rarvs o carry
oR his experiments for ths rest of ths year, sad, Xy the $ime ke gets hreugh, the
patholegist will have Yeem adle te catch wp vith his interpretasions ef the slides.
HEe added, that vhez hs gets dDack from his trip teo tde Yest Coast, adeus ths first of .
June, he would liXe %o go dack te Barsnias, as soon as Possidle after tdad, to find
out just wvhat pregross has deex nads, : : o

et I TRe G e TN LT

Yo ax inquiry from Wr, Ilsexbast as to vhather 'the {ndicatioas are that ‘Wrfls
stimulates tubercls infeotion' was the late Dr, Cardner's epinicn, Dr, ‘Langy ;.
*eplied that (% vas mot, Dut that it vas Mr, Deledax's ixpression, and that bs is -
considered a very experisnced mamn., NXr, Xlseadast inquired furthsr vhethsr thare
vag any evidanso ihat Dr, Gardner had reached any susch comolusion himself; sad

Dr. Lanta azsvered in ths negative, _ -



- -5~ .
Xr. Xlaeabest alse refarred to o Previous request hs bad mads, thay Dr, Laasza enser,
if pessidla, at Liranas ea the taeting axperimexts vith o axple of Lstemaseens
eartk whiak Xad some frem ths Corhart Rafractories, vhich vag found 10 comtaia
SAr7etedilite, and whigh hed Produced ts resvlits tdat had {2flvensed Dy, Gardner!'s
hinking, Zewpes hag shipped natarsl powvders s Corhary, ¥xt has aever skipped
fluxsd aslsined materisl 1o Vhem, sid {naswesh as ve had ASTIT semx 12s partiowlar
saxple of material {3 yhiah Dr. Garduer fUrst dstecied chrresedilite, Mr, Tlsenbast
Tol% 1t vas of {aterest %o dateraine t13 seuzoe amd erigin of thas sxwple. Mg

Proeapted his {agmity as e vhather Dr, lLaxsa had fomad Xy reforence to {t {1 ths

Dr, Lnnmtdthutvm-hhdutMamtonhachukntuuu:ph.

ho thousht 4% vewld net do dUffieult for Axyone to oVtain the desired Lferation

¥y wvritisg to Sarzaag, ag they provally sould provids i3 from 138 recerd they ey
t1here of mmders 0eTaring the different samples wsed {3 xperinexts, .

Kr. Xrowk axpressed douirt that Dr. Gardasr had carrisd ¢2 axy dusting experizext with
the sxmple in questisn, Tae "Corbart’ sxxple Aad €irez hin the elune emd, {a fTollowing
¥p that elus, he had 222l7ted seme Lowpos fluxed caloined matarial amd foxnd o sa)-
stantial percentaze of ahrrstedilite (x 1¢, Xs Eev, vhma xs foxnd material with tai;
Percentage of chrrstodilite, $hat he had & "Sad aster?, "

and origis of the Cerrary sxxple,

$e far u»Iam matarial vas cemcarasd, Xr, X seadast theught 13 ghould » ertad-
1iabed vhethar o7 nat thy PErsielegical offect {s ecaxsed Xr txs particls sise of
ths dast fadaled, or Yy the chamics] make-ap of $hs zaterial,

Dr, Lansca odserved that $hg 2s2estes produst preduoes ths effsot Rochanicslly,

¥ith xaterials that are shemically sstive, hovevar, % said the finsr they ars, the
»ore astive they are., Hig ixpressiss was that ths teckaiolsz at Zarszss takes ths
Erfls povdar fust as hs receives it frea Lowpoo (vhick is the regular sommercial
grads), and that 1t hag Baxy particls sizss in 4%, KHs Premised, hoverer, e write to
S8aranss and {nquirs vhether % vas wsed fust A% it vas received, or vhethrer axy
offort had been mads to separats it aad use differoxt partiels sises (x ths dzgting
experinents. Hs added, that ke Yellered ihs tochaiciax veuld reutinely dasterminge
viat ths average particle sizss vers, :

3ellef was expressed, Bovever, that tha deternimation of swed fasts vould have xa
sffect in changing the iadngtrial hrgisae predlem ad Loapoc or 4he experinexts deing
made at Saransc. Both fins and cearse materials are ixvolrved {a the prodlen
affecting Loapoe, sad it was fel$ that ne furthar tims need de lost in coming to a
decisior aa to vhat wust de done to contrsl’ the duat situation at $has Plaxt,

Clesing .
Bafore leaving tﬁn Reeting, Dr, Lanza offered his sexrvices in axy capacity vhils ea
ths Yest Coast during the naxt four »ontha, Es wvas iafermed of the ccxpaay's desirs

$o engaze a competaat VTeatilation Brginesr at Lowpec. Es eaid he would Xerp this (x
nind and let Xr, Xlgendast Xzow 4if »s S0X98 20T08g ax applicant vhem he conld recom~

nexd, 2 PLAINTIFF'S
: EXHIBIT

O004ion0nn

LD Beyenae, WL



Yaez aemtion vas nads of the taxt deok vhiok vill deal witd *Filieeeis’, aad ex whicd
X, Jokasom, of Los Lageles, is prosemily engaged 13 vritiag, Pr. Lancs stated that Me
kney Dr, Jokzsea vell mad douVlsss would discuss vith Rin, 2% Les dxgules, s reeex:
Toqrast 1At ve provids for the beek sxy material sa dixtenssoens saril xiish ve knew

te ds somad. )
‘¢

Xr, Jrown sxgzestod to Ir, Laara that, shewld be Rare sceasiax ¢ talk vith Pr., Smart
in Lot sxgeles, he wight vazd te discnss vith hia a ressat repert be had nrds of a
e2se vhars 2o delisrod diatemsceoms earth had had the effect of retardizg, or sealing
off, the pregress of txverculasis {a a sertain (adividusl vis, if Xs had Yo ma
oriinary omse, veuld have disd a3 & muck sarlisr date $haa he 414,

Xr, Lee saild hs heped Dr. Lanza wvexld visit Leapec turing Xis visit to ths Yout Coast.
Pr. Laxza asexred hinm tha$ he cxpestied $0; and Kr, Tichar sxgrestod Yhat, vhea 2o
visits the plaxt, ks sit dowvm axd alk evor Snénsirial Xycisas matiers

vitk Hr, Yestmon$, rathsr $:an vith a croup of five ar 9ix peeple. Xz, Yestaont, De
said, kad o mers {atinate nnd thereegh Maevisdge aad xadsrsiead {ag of the vhels
Prodles vhich hs cewld detter {wpart iz & cexrersaiisa alons vith Dr, laxss txaa

hs oould if 2 larger growp were callsd {a.

Rr, laara asxsd Xr, Xlgsadaet to {xform Kr. Westmoat that ds ITedadly verld Tisis
Lexpec soaetine durizg the latter part o«f Todruary, e

Xr. Yoodari assured Dr, Leasa that all these presext falt quite relisved srer t2o
2étes ha had deex adle o odtaix from Dr, Gardner's files, as well as the repert he
Rad made oz ths experimeats in progress at Saramas, for it asv seemed grarext that
the coxpaxy vould got praciically all that {3 vowld have got had Br, Gardnsr xst
died, sxcept, of courss, hls evz expert (xterpretation of tks sxperizents.

e b Inxiltamn
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.~ THE SARANAC LABORATORY
OF THE EDWARD L. TRUDEAU FOUNDATION
SARANAC LAKE, N.Y.

-

LEROY U. GARDNER, M.D, .
pieTe. February 27, 1947

Kenneth . Lymca, i.D., Dean S
liedlcal College of State of South Carolina.
Charleston, South Carolina '

Dear Dr. Lynch:

Dr. Lanza has asisd me to get together and send to 7ou all
pertinent material in connection with the report Dr. Gardner
Wwas preparing for Johns-Manville, and this I have attempted to
do.

In one folder you will find progress reports tihat have
been made from May 5, 1937, throuch February, 1943, when
Dr. Gardner submitted to Johna-Menville an outline of a
proposed monograph on AS3ESTOSIS. Attached to the monograpnh
are various data identified with Lt. T have copied from
Ir. Gardner's notes his comments on papers on the subject
oy Dr. Gloyne and Dr. Merewether, also two outlines wilch may
be of interest to you. There is also enclosed a draft of a
paper by Dr. Gardner and ir. Donald E, Cumzings; apparently
this was to follow the 1931 preliminary report referred to
wonlch was published in The Journal of Industrial aysiene,
Vol. XIII, No. 2, February, 1931 (reprint enclocsed).

I have included considerable data on the susceptibility
of animals to lung tumor, since this has a bearing on tae
ASBESTOSIS groolem. Dr. Gardner intended to carry on further
investization in this connection, and undouotedly his successor
will wish to do so.

In a second folder are a number of reprints, and in a
third folder, the iilustrations Dr. Lanza used in als vook
"Silicosis and Asbestosis."

All of tihls material. of course, we would eventually
like to have returned to us.

There are many ga%s, I kno#, and if you will call on me
from time to time as the need arises, I will try to provide
any additional data which you may require.

Sincerely yours,

(Mrs.) Lillian R. 3linn
Secretary to the late Dr. Gardner

C: A. J. Lanza, ii.D.

?.5. The above is veing sent to you by Railway E.press. Please
acknowlsdge receipt. :



_"-\-

Progress neports - May S5, 1937
April 13, 1333
Decsmber 3, 1333
Deceziver 14, 1339
Rovember 30, 1940
Decamber 4, 1340

Proposed Monograph - Pebrucry, 1943 (accompanyin,, data)

Dr. Gardner's comzents on Japers by Dr. Gloyne and Dr. Marewether

Two outlines
Draft of a peper by Dr. Gardner and ir. Donald i. Cumulngs.

Experimental data

February 26, 1947
- Bnclosurss to Dr. Lynch
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Public Health Bulletin Ho. 241 - A STUDY OF AS3ESTOSIS IN ™I
ASZESTOS TEXTILE INDUSTRY

Special Bulletin Ho. 37, Comaonwealth of Pennsylvania, Depart-
ment of Labor and Industry, Harrisburg, Pecns., October 1,
1934 = ASBESTUSIS - Part I

Speclal Bullstin No. 42,Commonwealth of Psnnsylvania, Depart-
“ment of Labor and Industry, Barrisburg, Penna., Septamber 20,
1935 = A3BESTOSIS - Part II and Part IIX :

Beprint No. 1665 from tha Public Health Reports, Vol. S0, No. 1,

Jamuary 4, 1935, pp. 1 to 12 - EPFECTS OF TW: INHALATTON OF
ASBESTOS DUST OF TUE LUNGS OF ASBESTOS WOFXERS L

Réprint - THS PORRATIOR OF THE ASBESTJOSIS BODY IN T LUNG by _
' 3. Roochouse Gloyns, K.D. (reprinted frum Tubercle, Juns, 1931)

Reprint - THE MORBID ANATOMY AZD HISTILOGY OF ASBESTISIS by
S. Roodhouse Gloyne, X.D. (reprinted from Tubercls, July,
August and Septexber, 1033)

Reprint - A MEHORANDUM ON ASBESTOSIS by E. R. A. Herewether, M.D.

(xl';pri),nted {romn Tubsrcle, Hovermber-Decsaber, 1933, Jamuary,
34 ' .

Bocklet - TEE PRODUCTION AND GRANDING OP ASZI:TOS by Johnson's
Company, Thstford Ndinea, Quebec, Canada

Reprint -~ JAARTIIEZ JPERATIONS EMPEASIZL INDUSTRIAL HEYSI=RD PROEZS‘;
OF AS3E3703 INDUSTRY (reprinted from The Illin:is Labor
Bulletin, Pebruary 238, 1943 lssud) :

Paper - AIR SAMPLING OF ASBESTOS DUST, COMPARISON OF IHPINGER AND
ELECTROSTATIC PRECIPITATOR METIODS by J. Wm. Fehnel (given
- befors ths Twenty-fourth Annual Meetinyg of the Amsrican
Asacciation of Industrial Physicians and Surgeons with
American Confersnce on Occupational Diseasss and Industrial
Byglene, Cleveland, Ohlo, June 5-8, 1339)

Iliustrations used in book 'SL'u.aoau-.md Asbestosis” by A. J.
Lanza, M.D. '

February 28, 1947 |
Enclosures to Dr. Lynch L 2l

%
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March 10, 1947,

Pr. A, J. Lanza, '

o/o Metrovolitan Life Insurance Commany,
600 Stockton Street, N
San Frenecisco 20, Calif.

Dear Doctor Lanza:

. I have received the material from Saranac
but have not yet had time to even review it. I

- shall do. that as soon as rossible, in relation to

the present very pressing season, and shall then
let you know my thoughts on the whole nronosition.

With best versonal regards, I am

Sincerély yours,

Kenneth M. Lynch, ¥. D.,

Dean,
KML: kbp,

CC: Mrs. Lillian R, Blinn
Saranac Laboratory,
Saranac, N. Y,



THE SARANAC LABORATORY
OF THE EDWARD L. TRUDEAU FOUNDATION
SARANAC LAKE, N.Y.

Leroy U. GARONER, M.D.
DIRECTOR

‘March 18, 1947

Kenneth M. Iynch, M. D., Dean
Medical College of the State of South Carolina
Charleston 16, South Carolina

Dear Dr. Lynch:
. Enclosed are copies of an exchange of letters with
Mr, Vandiver Bromn of the Johns-Manville Corporation, which
I believe you will find entirely self-explanatory.

Tou have no idea how grateful we are to you for ac-
ceding to Dr. Lanza's request that you undertake to bring
Dr. Gardner's notes on asbestosis into transmittible shape.

Sincerely yours,

QL ;':“.@mn;—r{%

MB:AD Manfred Bowditch



THE SARANAC LABORATORY
OF THE EDWARD L. TRUDEAU FOUNDATION
SARANAC LAKE, N:Y.

LEROY U. GARONER, M.D.
OiRECTOR

%r. Vandiver Brown, Secretary
Jolmo=llanville Corporaticn

22 East [ Oth Street

Hew York 15, B. L.

Dear Xr. Brow:

Thank you for jour letisr of Mirch 124 I e v glad .to come
Py wdth your sucpestion and am <oing so by sendi-p 2w _Lynch copies
of your lstter and enclosure, and of this

The distinction which Dr. Ca ze vas
mainly that between fibrous und particd tos dust, whereas Dr.Zing

Re3T VG5 hat they mean by
. and I find that we do not
e for an extended stay and
-on which he ard Tr, Cardner
: @ly submitted for publicition be=
fore Eing left Pngland. I am taldng S sscure a copy of the paper.’

- transcrided and gent to

thogse designatiocns is not clear
have the original parer. g w
I am surs that this was one of

e

i3 _smong workers
our American plants.

The above quotaticma from Dr. Gardner's notss are glven merely for the
parposes of this correspomxience and should not be regardsd as anything mors.
To what extant they may be modified, in the lizht of other findings, in the finma’
report remaing to be seen. :
Sincerely yours,

TBiAD .
Manfred Bowiitch KL I
Fleld Director .



"METROPOLITAN LIFE INSURANCE COMPANY

ONE MADISON AVENUE, NEWYGRK 10, N.Y.

AntrRONY J.LANZA,M.D.
ASSOCIATE Mepicar DIrzcTOoR J-une 25’ 1947

BEEALTHE AND WELFARE

Dr. Kenneth M., Lynch

Dean, Medical College of the -
State of South Carolina

Charleston 16, S. C.

Dear Dr. Lynchs

' I bave finally returned from my stay on
the West Coast.

I am planning to go up to Saranac on .
July 8th for a couple of days as I am anxiocus to
confer with Dr. Vorwald., Before I go up, I would
appreciate it if you would let me know what the going
is with respect to the Gardner material. Is it work-
- able and if so, when do you think a report will be
available?

With best regards.

Sincerely yours,

‘Al J. Langa, M.D.
. Associate Medical Director



June 30, 1947 .

Dr. A, J, Lanza, ‘

Assoclate Medlcal Dirsctor, , -
Metropolitan Life Insurance Co.,

1 Madison Avenue,

New York 1C, Mew York,

Dear Mr, Lanza:

Followingour previous correspondence I received Cardner's
material and as well as I could, during the extreme pressure of
working on a large legislative progranm here, I examined it in re-
lation to the expressed desire that some publication should be nmade
of 1t, possibly even a monograph.

I came to the tentative conclusion that the more ambitious
type of publication as a real monograph is quegtlionable, but that
the partially completed manuscript whigh Gardner left could properly
be publighed as a final report upon the experimental program which

80 far as the immediate problem was goncerned, had been complsted,

‘Then I got involved in finishing up the year's effort and de-
cided to delay my deoision until I could review the question,
Your letter came Just as I was turning the matter over in mind again,

It appears to me that to use Cardner's material in a monograrh
in which the writer would have to set forth his own views and add
material of his own would be nelther fish nor flesh and might be foul,
to use a bad paraphrase. Although Gardner's material would be used,
the view point would not be his and the writer might not be able to
accurately represent him, try as he might, Alsc the additionsl material
necessary would not be Gardner's, In other words, to collaborate with
anyone, poathumously, without that one having even contemplated it,
perhapa would not be proper,

On the other hand to submit his manusoript for publication
practically as he has it written, with an explanation, would be to
properly represent him., He undoubtedly meant to add to the manuseript,
but it is worthy as it stands.



Dr. A. J, Lanza June 30, 1947

My present ldea is that it should be sent to the same

publication as Gardner'!s first report on this study and entitled
as a final report.

Please discuss this with the people in Saranac and let
me know what you think and 1f any decision is reached.

8lincerely yours,

Kenneth M, Lynch, ¥. D.,
Dean,

DML:r).
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A. J. Laxza, M. D.
ONE MADISON AVENUE
Nzw Yorx

July 2, 1947 , -~ 7.

. he §
Dr. Kenneth k. Lynch - S
Dean, Medical College . ' TS
State of South Carolina | PONAS
Charleston 16, South Carolina RN

Dear Dr. Lynchs

) I am very much obliged to you for your thoughtful letier of
Juwe 30th and quits in agreement with what you say.

I am going up to Saranac on July 8th and will spend a couple of
days there during which I will have the opportunity of discussing this subject
with Dr. Packard and Dr. Vorwald who has taken over as Dr. Gardner's successor.
I then hope your suggestion that Dr. Cardmerts manuscript be published can be
accomplished within the next few months.

There i3 a situation here which has given me and others who are
interested in the successful continuance of the Saranac Laboratory, considerszble
concern. It is almost ten years since various industries began making anmual
eppropriations to the Saranac Laboatory for research in the effects of asbestos
upon human beings who inhaled it. In that time, those of us who have been follow-
ing what was done at Saranac and who have had the opportunity of first-hend clinical
information, kave learned quite a bit, but there has been no authoritative pro-
nouncement embodying the results of the Saranac reseerch. This state of affairs
is nobody's fault, but it is quite unfortunate. During the war period, as you
know, Dr. Gardner lost, through death, three of hiz chief assistants and could find
no replacements for them. His efforts to carry on with all the added responsibilities
due to these deaths, I think, were largely responsible for his own death. In the
meantime, there has been quite a stirring up of activity on the part of State
Industrial Commissions and similar bodies in the United States and Canads, with
the result that there has been threatened legislative actions or procecdures based
upon assumptions as to ‘the effects of asbestos which may or may not be correct.

All concerned are looking to Saranac for a reply to their questions
and it would be an immense help to both industry and comstituted authorities if
they could believe that some af the fruits of Dr. Gardmer's activities will soon
be available.

I will write you again as soon as I return from Saranac which will
be about July 1llth. :

With best regards, I am,
Sincerely yours, ' LLfﬁQ’

A. J. Lanza, M. D.



METROPOLITAN LIFE INSURANCE COMPANY
ONE MADISON AveNUE, New YORK 10, N.Y.

ANTRONY J.LANZA M.D.
ASSOCIATE MEDICAL DmECTOR

HEALTE AND WELFARE

July 14, 1947 7
- Y v S “

> vl

: O
Dr. Kenneth M. Lynch - e
Dean, Medical College , : '. r 2
State of South Carolina N
Charleston, 16, South Carolina v

C Dear Dr. Lynch:

. With further reference to my letter of last
veek, I have just returned from a trip to Saranac where I .
discussed your letter of June 30th with Dr. Vorwald.

I think we are all agreed that it is desirable
that as much of Dr. Gardner's material as is workable be
presented at an early date. It would be best if you could
give.us such excerpts.of material as can be presented in one
article dealing with asbestos. Please let me know if this idea
meets with your approval.

With best regards, I am

Sincerely yours,

Ac Jo La.nza, Mo Do :
Associate Medical Director

- 7/7//

A
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July 23, 1947,

Dr. AQ Jo Lanza, B
Asgoclate Medical Director, ‘
Metropolitan Life Insurance Company,
Rew York, 10, N. Y.

Dear Doctor Lanza:

I am sending herewith Gardner's manu-
gsoripts as I have arranged, Joined and titled them
in a proposed single publication.

The: experimental report is left as it was,

exgept for the heading. Please pass judgment on the
title and footnote. .

" Hls monograph outline of human asbestogis
contalins little 1if any eignificant material. No one
elgse can write what he intended without it becoming
the writer'!s instead of Gardner's.

. On: the other hand, the outline on experimental
ashestosls 1s more than that. It is really a summary of
Gardner!s observations and is valuable and publishable as
it stands. I have put a heading on that part, deleted
seation 1, on "Methods", and renumbered the other sections.

The whole makes somewhat of a bunlky publica-
tion, but I bellieve that you can induce the Journal of
Industrial Hygiene to take it in this form. If not,
let's split it into two. .

‘ I am sending the detached Part I of the Out=
line alSe, in order that you may see what I mean.

Please aonsult with such others a$ Saranac
as you should and with the Absestos people, if that is
in order. Feel free to reject any idea of mine which -~
does not seem best and oriticize freely.

¥ith best personal regards, I am

Sinoegely yours,

Kenneth M, Lynoh, M, D.



hea B )

Dr. Lanza, July 23, 1947.
Page 2 - N

P. 8. T am retalning for the present the other mat-
erial sent me. Can someone at Saranac reddily supply
the references in the manuseript? I am a bit short
on time. Should Cummings be in this?

ML,
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(From Dr. Leroy U. Gardner's OUTLINE SUMMARY OF ASBESTOSIS)

9. Complications
A. Susceptibllity to Infection.

i.

i1,

111,

Tuberculous. Asbestos behaves like most

other minersls in this respect
not like quartz, which specifically increases
native susceptibility to the tubercle bacillus.
This infection may spread for a time, but then
heals. The resultant fibrosis accentuates
that caused by the mineral fiber.

Non-tuberculous. Of no greater frequency

than animals inhaling dusts
of other kinds. Occasional epidemics of pneu-
monla occur in our dust rooms, but these are
due to methods of housing rather than to dust;
they also occur in unexposed animals.

Cancer of Lungs. No experiments were parti-

cularly designed to elucidate
this point, but certain evidence suggests that
asbegtosis may actually favor development of
tumors in susceptible species.

a. In gulinea pigs, rabbits, rats, cats
and dogs, lung tumors are rare.

b. When these speclies were subjected %o
. 2 to 3 years inhalation of asbestos
dust, the incidence of lung tumor
was not increased.

c. Some strains of white mice to develop
tumors without apparent cause.

d. Such a strain of white mice was unin-
tentionally used in three inhals-
tion experiments with asbestos.

, @ Or 11 mice inhaling long fibre asbeg-
. tos for 15 to 24 months, 8 developed
malignant tumors in their lungs, and
6 of them had tumors in other organs.

T?g incidence rate, 81,8% 1s execes-
sive.



(2)

£. 0f 22 mice inhaling short fiber asbestos
‘ for not longer than 12 months, only
3 developed lung tumors, Rate 13.6%.

g. As controls, we have only the exper- :
ience with mice in other dust experi-
ments, For short periods, there wer:
51 mice exposed to 4 other kinds of

- dust for 10 to 12 months. Incldence
of lung tumor 1.9%. :
For long veriods, there were 143 mice
exposed to 4 different kinds of duss,
including pure quartz, 23 to 31 month:
For all this troup of mice the aver-
age incidence of lung tumor was 18,8%
the highest rate (25%) was in a sub-
group exposed to flint dust.

Thus the incidence of lung cancer in the long fiber asbestos
mice was over 16 times the average for mice inhaling other dusts
for comparable periods, and over 3 times the maximum for any
other group. Mice exposed to the practically lmerf short fiber
ashestos showed fewer lung tumors, dIthough 7 times more than
Those in short exposures to other dusts.

These observations are suggestive but not conclusive evid-
ence of a eancer stimulating action by asbestos dust., They are
open to several criticisms. The strain of mice was not the
same in the asbestos experiment as in many of the others cited;
apparently the former were unusually susceptible, @ Not enough
animals survived in the dust for longer than the 15 months ap-
parently necessary to produce many tumors. There were no un-
exposed controls of the same strain and age and no similar con-
trols exposed to other dusts. It is hoped that this experiment
can be repeated under properly controlled conditions to deter-
mine whether asbestos actually favors cancer.of the lung.

5



THE SARANAC LABORATORY
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August I, 19473 ¥ 7 :'“/_1

Kemeth I\I L Lynch, IVI OD oy Dean ~ . @\‘{ % -~ ’:/'~ ’

Medical College of State of South Carolina g S

Charleston, South Carolina B o

Dear Doctor Lynchrs

As you perhaps know, I have been released to lnactive duty
after five years and six months with the Navy. During the past
two years of that duty I served as Director of the Medical
Sciences Division of the 0ffice of Naval Research. In that
gapacity my office enjoyed some correspondence with you.

Now, I have returned to Saranac Lake as Director of Research
of the Trudeau Foundation and Director of The Saranac Laboratory
in an attempt to discharge many of Dr. Gardner's obligations and
commitments and to accomplish much of what he planned and en-
visioned. That task is indeed a tremendous one, yet my prewar
years of assoclation with him afford at least some background for

the solution of the problems and issues confronting the Laboratery
at this time.

One of the problems relates to the collation of clinical and
experimental studies of astestosis accomplished by The Saranac
Laboratory. In reviewing these studies and related correspondence,
I learn of your kind efforts in editing Dr. Gariner's manuscripts
and recorded writings for purposes of a report and publication.
This matter hes been discussed with our mutual friend Dr. Lanza,
who has kept the Laboratory informed by corles of corresrondence
pertinent to such publication. In consequence, 2 cory of your

letter of June 30 to Dr. Lanza and his reply thereto have been
forwarded to me. '

I recognize your concern and appreciate the difficulty in
presenting adequately the interpretations and views which
Dr. Gardner recorded before his death. The manuscript which he
was preparing constitutes a significant contribution. Its publi-
cation alarms me, however, lest other evidence accumulated in
the past several months might have caused Dr. Gardner to revise
some of the statements which he recorded at that time. In his
interests and also because of the Laboratory, which must continue
as a lasting memory in his honor, I know you will agree with my
alarm. I am surethat Dr. Lanza would concur. Therefore, Dr. Lynch,
I would appreciate your comments and views so that our action con-
cerning the host of studies, reports and publications which we
contemplate might be prepared accordingly. C\

AR



Page 2

Kenneth M. Lynch, M.D. " August 1, 1947

We at the Laboratory would welcome you at any time
should you find the opportunity to visit us.

Sihcerely yours,

o | :

Arthur J. Vorwald, M.D.
Director of Research
™e Edward L. Trudeau Foundation

AJV:LB

CC: Dr. Anthony J. Lanza
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METROPOLITAN LIFE INSURANCE COMPANY
FREDERICK H. ECKER; Chairman of the Board
LEROY A.LINCOLN, President

ONE MADISON AVENUE, NEW YORK _Lq;'N.Yi T

ANTHONY J.LAaNZa,M.D. o .
ASSOCIATE MEDICAL DIRECTOR Do ’
EEALTH AND WELFARE . THNX August 4, 1947
w6l 9 ony
RAGERY

Dr. Kemneth M. Lynch
Dean, Medical College of the -~ 7
State of South Carolina

Charleston 16, South Carolina

Dear Dr. Lynci:

T am in receipt today of a copy of the letter
Dr. Vorwald wrote you on August lst. I am not too clear about the -
concern that Dr. Vorwald expressed. However, I note that at the end
of his letter, he hopes thut you might be able to pey him a visit.

I am going up to Saranac myself on August 16th. Would
Jou consider making a trip to Saranac at any time soon, possibly we could
meet there on the 15th. You canm fly from New York to Saranac in about
an hour and a half, which certainly takes the curse off that part of the
trip. If you could find it possible to come, we would be glad to tuke care
of all your expenses and maks reservations for you. ‘ .

Please do not think that I am trying to urge you to do
anything for waich you have no inclination and if you feel that you do
not bave the time to meke such a trip, or that it is umnecessary, do not
hesitate to say so. :

I have to go to Washington on Thursday so will telspaocne
your office Wednesday afternoon to get your reaction to this lsttar.

With best regards, I am,

Sincerely yours,

t Vil

A. J. Lanza, M. D.
Assoclate Eedi,cal Director
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Charleston, S. C.,
Aug. 7, 1947,

TELEGRAM - stralght message.

Dr. A. J. Lanza,
Metropoelitan Life Ins. Co.,
New York 10, N. Y. :

(1 Madison Avenue)

ACCOUNT SCEEDULE IMPORTANT MATTERS HERE
ggABL%sTO LEAVE AT TIME REQUESTED. LETTER
LLOWS.

(signed) K. M. Lynch,

Ky \O



DI". A. Jo Lanza’

Agsociate Medical Director,
Hetropolitan Life Ins. Company,
New York 10, N. Y.

Dear Doctor Lanza:

Following your telephone call Wednes-

. day morning, I received your letter »f August 1 and
I gsgume that you also received a letter from me
which was then mailed.

Because of very pressing business here .
during that time, I do not feel that I can make the i
trip to Saranac on or about August 15. If there '
should remain a reason for a conference there, it
is possible that I might make 1t sometime in September,
or I might at least get to New York City for a confer-
ence there, 1f that may be desirable.

Like you, I am not clear as to the reasons
for the concern expreaged by Dr. Vorwald. However,
from the copy of .my letter to him which I gent to you,
- you may see that I think that the course to be followed
should be decided by those on the ground. YWithout any
knowledge of what 1s in Dr. Vorwald's mind, I etill
belleve Gardner’s material is publishable as it stands
and that nerhaps revision by anyone else might not truly
represent him. On the other hand, if Dr. Vorwald is to carry
on the work, it should be decided whether Dr. Gardner's
efforts may be merged, with full credit to him.

_ I offer these suggestions out of a coopera-
tive interest, and I feel that the decisions should be -
made by you and him and your colleagues without regard
to any other cnnsideration of my participation than that.

Incidentally, I wish to offer my congratula-
tions and beat wishes on your new connections which I
have seen announced. :

Sincerely yours,

wed

Kanneth M. Lovnckh M. D
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\\t\‘:’ ~ THE SARANAC LABORATORY
' OF THE EDWARD L. TRUDEAU FOUNDATION
SARANAC LAKE, N.Y.

LERON alls SARDMERS Me B
DIRRCTOR

August 8, 1947

Kenneth. Mo LNCh’ M.D.',- De&n
Medical College of the
State of South Carolina
Charleston 16, S.C.

Dear Doctor Lynch:

I appreciate the expression of your opinion as recorded
in your letter of August 4 apropos the work accomplished by
Dr. Gardner during his many years of research in the interest
of asbestosis.

All of us recognize the high degree of relative urgency
regarding the correlation of our experimental and clinical
studies for the purpose of a report for the sponsoring in-
dustries and for publication. Every effort will be made toward
an early accomplishment in that regard. I will appreciate
your continued counsel and advice concerning it, so that in
final analysis the contribution will be a creditable and lasting
record in the memory of Dr. Gardner.

Tour letter of July 30 and the manuscript which you en-
closed have been forwarded to me by Dr. Lanza. He will be in
Saranac Lake on Saturday, August 16, and I will discuss the
matter with him at that time. Please know, Dr. Lynch, that
the Laboratory would be honored should you collaborate in the
final publication. This point will certainly be considered
at the time of discussion with Dr. Lanza,

With sincere good wishes,

Cordially yours,

Vousd
Arthur J. Vorwald, M.D.

' : Director of Research

The Edward L. Trudeau Foundation
AJV:1B
CC: Anthony J. Lanza, M.D.

Ty
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73

2. ~Introcuction .o : ‘ - AT
Lisrestosis is 2 fowmn of pnewmocondcsis résultir.-a from prolonged ithala-—
tion of asbestes dust. Ths name asbestos, literally "mburnsble; " 1s nov
thet of & perticvlar mineral but is 2 term applied to a munber of diffzrent
minerals wnose craracteristic feature is a structure composed of long, par—

allel, flexible fibers. This structure is unique bacause the fibers are

P. 10

et t o

capable of repsated longitudinasi qubdivision to urmits of molacular propovticnc.

In length the Tibers vary from a few microns to six or more inckes. Soms
varieties are stiffer then others but many are sufficien tlr flexible t3 be

sptn  into yarn and woven con modified textila machinery.

3. Asbestos Hinerals

The asbestos minerals are silicates of variable composition and belong to

the serpentine and the amphibole groups. Listed beglow are the pore common
varieties.

Amphibole Gz'cgg

."mt‘,hopwmte (¥g, .Fe) silicate

Appaite (Mc, Fe, A} silicate

Ampnibole (Ca, ¥gy Fe, Al, Ha, X) silicete
Tremolite g (Ca, Xg) silicste

actinolite (ca, ¥g, 'Fe) silicate
Crocidolite (Na, Fe) silicste + Fo silicevie

Serperting Group

Chivuotile ¥g silicate {(hydrocus;
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Tne bulk of thy &55&IuCE A7 cOUmUITS L5 Crysolile, 31282022820,

hich is mined in whe uford region of the Frovince of Qaeoec. Crocide-

y

1ite and awosite are sisc useé commarcially but in rmch spaller amduatz.
Crrysotile occurs &3 veing in serpsntire. & wineral simila: in chemicai com-
position to cku:’fsoti?-_._e bt vhich exicits in mzesite form and is made-lo s
microscopic fibers witrout the parallel orientation cb ".raoé;er:i..st.ic of chrysc-—

tile. The massive blue black serpeatine, which is smooth and soapy to the

touch, is traversed by veins of Iibrous chrysotile yarying in width from &

barely pe-ceptible line to siy or moire inches. The fibers run across the vein

and not lengthwise with the formation.

Attention is directed to vhe mineral brucite, ¥gO.A20, which, is often
found in the same formations with serpentine and chrysctils and may be fibrous
in structure. It has no copmercial value &t present because its fibers ere nob
gufficiently flexible to be used in textiles but they are capable of repeated
longitudinal subdivisicn. Unlike other asbestiform minerals, brucite is not a
silicate and for this resson it has been a valusbls 4ool in an experimental
evaluation of the action of fibrous ninerals upon lung tisaue.

| 9‘/ 43
TV. EXPERIMENTAL ASBESTQOSIS -

For many years studies have veen carried on :by the Saranac laboratory in an
{rvestigation of the cause, nature and development of asbestosis. The present re-
port is devoted to Bxperimental Asbestosis. In it are described the animal ex—
periments with variocus Kinds of asbestos dust. bnother report, to be prapared
and issued later, will ©e coné:érncé with domer: AcDasLosSiy and wiii covos Wb DEcku:
agpects of workers wno have besn exposed to asbestos dust in an industrial

enviromment .

Y
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glinough esbastosie in’2an ig 2 chromic Cigasze walch reozires rears to
develop, it is possible to raprodﬁca in one Or mATe SDRCILS ¢ £ animal charaztel-
igtic tissue changes which are similar. to the lesicns of humen aa-bestosis. Siace
the life-span of the é:cperi_mental znimal is rela‘bﬁ.ve;.y‘ avwery, 1t is not possible
to-develop the characteristic lesions in apimels vrder She usisl -SiGwsirkak-ceas
ditions. Consequently, O obtain & complsté =vaivetion ol Tt tissue respoasc
to inhaled particuiate and fitrous materizl, it is necessery o accelerate the
reaction by employing hizher concentrations of dazt than soulsé crdinarily be en-
courttered in industry. Yhile conditions of exposwrs ere thus al.fferent, the
information yielded by experiments yith animals is invaluzole in furnishing a

better undorstanding of the reaction of the humsn crganism e irha2led ashestos

dust.

5, Txperimental Methods

For imvestigating tke biological raaction of the experirental animal to the
various asbestos minsrals, two types of techriquse have bgen employed, namely, the
inhalation method and the injection method. In inhalation ezperiments, groups
of snimals ~ up to 100 or more guinea pigs and somstines smaller numbers of
rabbits, cats, dogs, rats or mice — ara kept for eight hows a day in a cubical
dust room, eight feet in dimension, in wnich & cloud of zabestos dust is meintained.
At imtervals during the experiment, & few znimals are sacrificed and the tissue
exemined to determine the nsture and extent of tha dust reaction. Soms animsls
are exposed ior periods up to threa y=2arz. The injection sxperivents. in which
the dust, either dry or suspénded in fluid. is introduced into the enimal by the
intravenous, intraperitoneal or {ntratracheal procedure, are used to determine
shether or not a particular dust has a potential capacity to producae tissue

reaction.
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. Long~term innaiation ei:peri:r.gn’ts Murnish inZormabion upon shiici: graat rel-.
ance 1s placed when cgtimating the degree to waich a dust might be hazardous io
industrial workers. Fhether cr not atmospheric cdust, even though potentially
dargerous, can be inhaled, pass the natural defense bvarriers and reach tine imul-
monary‘ tlssue in qx..antj ties sui‘hcien‘h to cause danzge ca.n be degc-;:-—u.qned_ -c;x;:s;hby-
inhalation procedures. Injection experiments are useful because in them contact
between the dust particles and tissues is assured and the potentisl cepacity of
the Gust to produce reaction can dbe estimated éccur&tely Yihen deﬂ.i:ﬁr-‘ with fi-

brous mirerals like esbestos, the intratracheal methed is valua:ble since it per-

mits observing the effect of the fibers onm pulmonary tissue.

6. Species Susceptibility

Unliks free silica, asbestos does not exeri its spacific effect in all organs

. of all species of animal (Tzble 1). Injection of fime qusrtz into various organs
of the gulnea pig, rabbit, rafz:\:::n::' dog, chicken and even tadpole will produca
gllicotic nodules. However, similar injections of long or short fiber asbestcs
have resulted ina flbrous reaction in the lung and, to a lesser extent, in the

paribcnemnbntmbinotharorgans «t(u mln‘q,mut at...&u&clt- .
AnX . o 2oy axad I wimvas @ asapoud —&.—oou.-h‘wu. D

7. Peculiar Characteristics of Asbestos > ‘f-" G e accounisd Fv. _

Experience has damonstrated that most of the particulate matter imhaled into
the lungs of man and snimal is 10 microns or less in maximom dismeter. Larger
particles apparently are excluded by the protective mecha.nism of the uppar recpir-
atory tract. In the case of [fibrous materials, however, this restriction does net

apply a.nd fibers 100 and even 200 microps in length have been found in the termin-
al air spaces of human lungs. In small laboratory sndmals exposed 1o asbestos
‘ dust the maximum length of fiver fowd in the lumg rarely exceeds S0 microns.

Not evervy kind of fibrous material is {nhaled with equal readiness; for example,
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the synthetic fikers ol CiaLg Ol whpArentlir ave e ipfieribie to vass easily
treough the nose, pharyns, iracrez it vronchi and seldem reach the terminal

bronchioles and alvesli.

Inhaled particuin.t-e :matter comey 1o resit tt-m:;,hcut the berminal xir spaces
(alveolar duct, atTia,-alveoli) in a1l paris »f the lungy inhalef-esdgetes—fibers
ara first retained in tha respirstery bronchicies. These ':'c;ry gnall tubes are
41mpedistely distal to bronchioles lined by ciiiated epithetium. Their own @ssen—
tial lining 1s a low cuboidal urpe of apithelium Lub, sg thelr name implies, they
actually function in respiration through 1atgral alreol: given off as pouches
along their walls. Either these pouches, or ths sbript change in the character
of the ]j.n:l.ng epithelium, or the decrcase in ¢iameter n.f the tuby, or perhaps the
combination of all three tactors is responsible for loccl retention of the inhaled
f<ber. Only after asbestosis is well establishec are appre‘cieblc nembers of fi-

bers carried into the more peripheral sir spaces.

8. Rate of Tissue Reaction to isbestos Fibers

The rate of tissue reactién to a.‘;v'bestos 15 much more rapicd thsn to an active
dust like quartz. Evidences of tissue response appear as soon as fibers have
localized in sufficient concentration in spescific ereas. In rats receiving asbes-—
tos fibers by intratracheal :'mjectioﬁ this ovidence is visible o5 early as two
woeks after injection; for quartz dust the 1stent period might be two meniae or
mOTe. '

The behavior of the tissue reaction to inhaled Gust after the termination of
exposure is not the same in pilicosig as in ssbestosis. .m silicosiz, the young
nodules become larger; in asbestosis, young ScCar tissue,bhat may have formed,con-
tracts snd becomes more dense but the area of involvement cecreases in size. If

exposure to pabestos dust i3 terminated eftex & brief period, the recently=inhaled
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’ fivers in the lung may cause the fibrous tissus response 1o continue jor &

short time, vabil the fibers have been coated. This progression is of oniy a

slight degree and of little significanca.

- . oA ATy e e i

9. QAsbes‘t,osis Bodies
The peruliar structure known as the agbestosis body or curicus body is a
specific concomitant of asbastosis. The typical body ie a golden-yellow, beaded
or hanstrated rod vhich may be seithar straight or curved. Often one or both ends
sze bulbous like & dumb-bell. The bodles vary considerably in length, and di-
mensions up to 250 microns have been recorded.
It is believed that asbestosis bodies are Gue to a deposit of protein and
iron pigment upon the surface of inhaled fibers. In guinea pigs they form after
about 60 days of contact with the tissue. They are abundamnt in man and the guinea
. plg (see Table 1) but are much larger in the former, probably because the larger-
gized gir tubes admit fibers of greater dimension. In cats, rabbits and mice there
is an atypical coating of a few of thae fibers after much longer residencs in the
lungs. In rats asnd dogs no bodies couvld be discovered. Although the ovidence 1is

incomplete, it appears that the formation of the asbestosls body Frevents damage

to the tissus by the fiber. L . ,.\ C.!’&\"ié‘(;; 3 1:2:4.,45‘ \7
WLV AN .-uLsawﬁ/ ;04(/ :
- - spoet

X. TMEALATION EXPERTMINTS

L

//h Four comprehensive inhalation experinents have been conducted at the Saranac
" Laboratory with various forms of asbestos dnst. In each of thess lmvestigations
pore than 160 snimals were used and the experiments were carried on for periods
ranging from 2 to more than 5 years. The four kinds of asbsstos dust employed

are identified as Kiog's Lloals, Bh.ort fiber, 100 par cent ball-milled, aod

long-fiber ssbestos dust.
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.abastos Dust

% Inh_kzl;z_%' ion E‘xpgruw:mﬁt Tith "_Iféi,: g Flog -s‘f
The {irst irhalzation experinent cenducted at the Saranac Laboratory vith
asbeatos dust was begun in 1928. Animals :nhaled the dust for periods up to
nearly three years and some guinea pigs lived for about four years after their
first exposure to dust. & preli-nina'ry report giving obser;';tipr.;.;i:'f;; 2"9“.“*-‘
months of exposure appeered in the Fevruary, 1931 issus of THE JOURFAL OF INDU-
STRIAT, HIGIENE.# At that time observations covered a pericd of only 2-1/4 years
and the conclusions as to the vitimate effects of inhaled agbestos dust were
provisional. Results of the completed study show that most of the conclusions
drewn in the prelimdinary report were gubstantiated. & complete review of this

exporiment follows.

12. The dusting material was a commercial variety of asbestos dust knowm

as King's floats and was compoged of short fibers and particles of

variable size. It was obtained Irom the Thetford, Quebec plant of the Asbeatos

—

13. The dust composition (Table 2) reveals that the smount of fidbrous chryso~

Carporation of America.
TN

tijle was only 1l per cent, a rather low valua. However, there was suf-

ficient fibrous material to produce a characteristic fibrosis.

1h. The dust concentration at first wes quite low and for impinger samples

taken soon after the experimeni was etarted, the average light field
count: by the standard technique was only 6.0 million particles per cubic foot of

air. An apprecisble number of large particles (or fibers) also were present, as

*STUDIES Oﬁ EXPERIMENTAL FPNEUNOCONIOSIS. V1. Iphalation of Asbestos Dust., Gardnar,
L.U., and Cummrings, D.E. J. Ind. Hyg., 13: 6581, 97-11k, 1931.



FEB-13-95 MON 17:23 J F HUMPHREYS ATTY  FAK NO. 3043434185 - P17

ghomn by an average coumb of G.3 miilise for nerticles gyester tran 20 wicrons.
After the inhalation experiment had been under way for alcut two rears, the spsed
of the rotating paddle in the dusting machine vas ificressed and for the remain~
ing 9 or 10 months of‘ tha experiment considerably zore cust was dispersed into
the-atmpsphere. Average-dust counts for impinger samples “éollected Fter tHIs ™
change were S53.7 million for the ususl lig'ht-field mcthed, and 1.¢ million for

particles larger than 10 microns.

15, Reaction in Animels to Inhaled "King's Floats™ fisbestos Dust. Results

of the investigation, briefly sumerized in Table 3, ‘etow that inhala-
tion of King's floats asbestos dust produced a typical peribronchiolar fibrosis

in guinea pigs but pot in rabbits or rats.

15. Guinea Pigs. Seven groups of guinea pigs were used. In three groups

. the effect of a continuous and of an interrupted dust
exposure was studieds in two other groups the r2lavionship between infection and

dust exposure was investigated. The remaining two groups were infection coutrols.

17. Rate and Type of Reaction. Quinea pigs inhaling this dust for perlods

up to 33 months duveloped a characteristic

fibrosis occurring in conical patches about the respiratory bronchioles. During //1 .

this exposure the peripheral alveoli were not involved. The particulate elements(™v h-z
in the dust wers transported to the lymphatic system where thay caused no signi- ,'
ficant reaction; the fibrous elements remained fizxed a2t the site of original
localization and were geldom datected in the lymphoid tissue. Fleurisy and i~
brosis in the septa were observed only when infection complicated the process.

After exposure of approximately & yeur, a srall awount of celluiar reaction
had been produced about many respiratory bronchiocles. As more dust was inhaled,

it continued to accirmlate in the same locatdon asnd isver siagss of the cisease
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consisted of ectensions of ths originai lesions. Naw oreas were not involved.
Apparently, the inhaled fibérs were caught in tha pocket-like alweoli that
are given off irom the lztersl walls of the respiratory wronchiolas. There they
were vhagocytized and mary of them were carried iunto tine Wil by migratory cellis.
Sgomuciear leucocyies attracted to the area caused an aabrmlabigz%“}hc?bﬁfng ot
the brenchial wall. After 16 months & de]i;:ate fShrosis pade its SPTELrance .
The process evolived 6o gradually that mitotic division of fitroblasts could
rarely be discoveredj nevertheless, the number of fine intercgllvlar collagenous
fibers (fibrosis) steadily increased. 4s thia fibrosis contracted, it partially
closed the alveoli, and with this atelectasis the lining epithelium assumed its
embryonic cuboidsel form. The result was the adenoma-like appeerance that ¥illis
described in guinea pigs inhaling silicon carbide. The longer exposures resulted
only in wore thickening of the walls of tha zir spaces, largely cdue to sn in-

crease in the amount of fibrosis. The fibrous tisspe aiways remaived cellular

and never showed the hyelinization characteristic of silicosis.

18. Progression. The reaction produced in exposed guinea pigs did aot pro-
gress sigmificantly during a stbsequent period of 37
months when the animals lived 1.n a normal atmosphere. Between 8 and 1l months
after exposure ceased, the cellular reaction had been completely replaced by
thin strands of fibrous tissue. Observed atill longer, the scer tissue decreased
in smount but in the last animal sacrificed, 37 months after discontipuing dust

‘exposure, some fibrosis was still visible..
.

19. Infection coincident with pust -Inhalstion. Of the group of LO guinea

pigs infected with atten—

ustod tubercle bacills (Rg strain) 31 died or were gacrificed before two yeare

af dust exposure and wars reported in the paper oy Gardner and Cummings mentioned
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above. Seventesn of thsss dizd from intercurrent pneumoniz. Briefly, the re-
sult# rere as follows: 10 revealed scme evidence of spread of the tuberculous
process; in 6 of these it was confined to tha lungs and in the o-ther Lk the
asbdominal viscera also were izmvolved. Usuzlly = s&.ight locsl extension of %he
tuberculous infecition-had occurred but subssquent hezling hed-resvived-in-fi=
brosis of both thz pulmonary lesions and the secondary lesions in other organs.
The healed pulmonary lesions showed more fibrosis than is characteristic of
either “ubsrcuwlosis or asbestosis alone.

The S animals which were still alive after two years of dust exposure vere
sacrificed at intervals during the following year. In L of them the primary foci
of infection had healed with fibrosis and even calcification and there was no

evidence of progression. In the other 5 ihe tuberculous foci showed evidence of

having previously spread locally: im L of them it had healed, by the time of

autopsy, with excessive fibrosis; in the other animal there was a generalized
chronic tuberculous pneumonia in one lobe ard isolated primary tubsrcles, which
ware still active tut had not spread, in the other lcbes.

Pvidence of extension of the infection was first seen after 7 months of dust
inhalstion; during the next 20 months more thep half of the animals showed an
actively spreading tuberculosia and in 3 of them small cavities had developed.

Dwring the last 8 months no amimals exhibited auy evidence of active infection

-althongh in half of them the healed fibrous scars of previous extensions were ob-

vious. Sixty per cent of the guinea pigs with spreading pulmonary tuberculosis

shomed tuberculosis of the spleen and liver.
.

20. Infection Superimposed .Upon an Establishod Aabestosis. Twelve guinea

pigs, after in-
haling asbestos dust for nearly 26 months, wers infected with tubercle bacilli and

then removed to normal air. The subpleural tubarcles in the dusted animals were

~11-
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‘ no more numerous than in non-dusted coatrols. but a consideradble nuTser were
found in the depths of the lung sbout foci ol uasbestosis. The reaciion to infec-
| -
!

tion showed only slight local extension about the origiral sites in the 1lungs

and tracheobronchial 1;mph nodes. The abdomincl viscers wore inwolved in only

ofic animal. Caseatioi was founa in “ubercles 1-1/2 months old’ Vot by 6172

-

mopths it had complatels dimospeared, Doavivs alr genr Risovs e Trtiter el

persisted in the last animal, which was killed il wonths atter infection.

' 21. Asbestosis Bodies. Moderate rumbere cf asbestosis hodies occurred in

the lunge of thae guinza pigs, beccming more numerous

and more distinctly segmented in later months -

22. Rabbits. Rabbits exposed to the asbestos dust for parinds up vo 19
monthg developed a low-grade foreigr-~body tyoe cof reaction but
‘ no fibrosis. Although their lungs comtained particylate ciements of the dust,

: fibers were pot present, indicating that the upper respiratory mechaaism of the

rabbit is adequate to exclude fibrous foreign bodies. Two rabbits, alter inhaling
dust for & and 18 months, lived in normsl air for more than two years. At autopsy
meither animal showed any evidence of cellular reactvion or fibrosis in the term-

insl bronchioles nor were there any ascestosis bodies.

23. Rats. All the white rats had acquired an infecticn, resulting in the

; _ formation of pulmonary abscesszs, befors thev came to autopsy.
Apparently, so much heavy mucus obstructed their bronchi that very few fibers
could have emtered their lings. 1in a few of the rats, an occasional asbestosis

" body was discovered but there was no {ibrosis.

0 ~12-
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. 2. Summary sné Interpretsiion of Inhasation Experiment with ¥ing's rloats Dust.
The findings in the evmeriment with King's floats dust can be summar-

ized under three headings.

A. Effect of the inhaled dust on normal animals. The King's flcats

L . .
~ - - PRI e S i

cust causq@ a charac—
terisiic pez"ibronchiolar fibrosis in gwinea pigs but not in rabbits or rsts. The
fivrosis did not progress after the dust expesure was discontinued a.ﬁd the guinez
pigs transferred to normal air.

B. Effect of the inhasled dust on tuberculosis in guinea pigs. In guinea

pigs in-
fected with attemvated tubercle vecilli and then placed in the dust room, the
results were moz-a\vari.able than is uwsual in an experiment of this type. A few
~animals aﬁéwed no sign of 'Pro'greas'inn; in mwost of them there was evidence of tem-
' porary progression with subsequent healing; in one animal there was contirmous
progression to death. In contrast, wanen guinea pigs, after being infected, are
exposed to quartz instead of agbestos dust, the infectious process comtinues to
progress and eventuzlly causes the death of the animals. On the other hand, ex-
posure of infected animals to a harmless dust lilke calcite or gypsum does not
Jead to any progression of the infection. GCuinea p;‘,g"; infécted with attenuated
tubercle bacilli following the termination of sbout two years' exposure to asbestos
dust did not develop progressive disease. " The only modification of the infection
was in its localization, & few bacilli. being retained in the fivrous terminal
bronchioles and forming tuberc,les there in sddition to tha usual foci beneath the
pleura. -
In view of this variabili‘y., the urusual naturs of the response and the high
proportion of deathe from intercurrent pnewmonia it is felt vhat defimite conclu-
. gions 238 to the influence of t?;.':jz:‘c on the course of tuberculous infection are

not justified. - ‘\

\
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25. Mlation
X
Since hazardous dusts 1ike quartz are most effective in preducing fibrosis
wnen the partlcles are 3 microns zad less in size,' an iphalation expefiment. was
carried on to determine whether this condition is true also for zsbestos dust. 1t
wag thought that by using a ghort-{iber asbestoa dust consisting almost entirely
of fibers and particles smaller than 3 anicrons an accelerated tissue response might
be initiated and an advanced reaction obtained in a short time. The previous
4rhaletion experiment with King's floats asbestos, which contained fibers i‘rom 1
' . mm. to 1 micron or less in length s well as a grest deal of particulate matter
and which produced a typiczl peritronchiolar fibrosis in exposed guinea pigs,

served as a basis of compariscn.

26. The dusting material for this experimenl wos forwarded from the Manville

plant of the Jonns-Yanville Corporation. Tt was the remains of fibers
collected in dust bins after a carding operation and screened to pass 200 mesh.
Since the materisli as received coptained maxy” long fibers, it was ground in &

steel ball mill to reduce practically 21l the particles to 3 microns. or less in

gize. When used alone in a standard dusting machine, this finely-ground asbestos
tended to pack in the hopper and it became mecessary to mix ope volume of the un=
ground material with three volumes of the ground to generate & satisfactary dusl
cloud. The addition of the emell quantity of unground esbestos ¥as wnfortunate
bocause 1t confused the interprevation of resmlts. FProbably the mimor emownt of

reaction that developed vasg due to t+he long fibere in the mixture although ihs
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‘ data of this experiment do not prove the polmnt.

27. The composition of the short—fiber ssvtestos ss received is disclosed by
the chemical sod petrographic analyses given in Tabls L. Semples takem
before and after grinding yielded sbout the sace valuas .qn andlysxss,, Iudicabing

that there was no contemination from the mill or 1033 of weter content.

28. The dust concentration varied somawhat Swadng the experiment and light

ficld comts for atmospheric samples collected inside the animal cages
with the impinger apparatus ranged from 83 million to 162 million. The average of
counts was 130 million for the first ycar of the experimemt, 13Lh million for the

second year and 110 million for the third year.

29. Size—freguency measurements of air-{loated dust from inside the cages

. at a magnification of 1300K revealed a great preponderance of fine par-
ticles (Table 5). Yearly 90 per cent of the particles seen were smaller than 3

nicrons.

30. Reaction in Animals to Inhaled Short--Fiber Asbsstos Dust. Four apecies

of animals - guinea pigs, white rats. cats and rabblits - were used in
this experiment. The results of the dust expasure, which are sumarized in
Table 6, will be considered more in detail below.

31. Guinea Pigs. EBighty guinea pigs were originally placed in the dust room
\ but 21 of them were later eliminated from the experiment
a0d killed becanse of enlarged lymph modes. Of the other S9 aminals, L6 remained
in the dust room until they were sacrificed or died from patural cswSes and 13,

after being exposed to dust for 20 months, were transferred to & normal atmosphere.

32. HRate and Type of Reaction. The type of tisswe reaction to the inhaled
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‘ sneri—fiber asbestos &z @ssshiiallr ths same as that alrezdy observed in the
experizent with King's floztc azbesios. The ‘ratz- of reaction ala_o WAS approxi-
matelj the sames but the extent of involvement wiih the shart—~fiber dust was

very much less and sfier 15 %o Zi. months of c:.q.-osur; only a very few mmall foci
of reactitn, which generally rsquired microscopic examination for~cétaction,; wers
produéed in the guinea rigs.

Until exposures haé continued for approrimately one year, there was little
tendency for dust-containing phigocyies 4o coiiect into clumps. By 14 months
phagocytes nad btegun to collect aboub the wulls of a few of the respiretory bron-
chloles with a little proiiferation cr infiliration of monomuclear cells in these
walls. There were also some multinuclested cells but they were alwayz of the
inert foreign—vody type. &t 20 to 2l months the cellular clumps were éometims
quite marked and sometimes changes in the epithelium resulted in the adenoma-like
' or "adenocmatoid" appearance previcusly described in Section 17. In most of the
subsequent members of the series, the reaction remained cellnlar in type. In a
few, however, {ibrous elements dominated the picture. In the latter case. the
collagen was yalz in color and ‘tenuous with no heavy swollen hyalinization. As
in the rats described below, the ziveolar walls might be made up of a band of
collagen supporting a lgyer of epithelium, but with no contained czpiliaries. In
the tracheobronchial lymph nodes the rsaction %es rore pronounced in this experi-~
ment than in the previous opme with King's {loats asbastos, probably because of
the transportation of an excess of fine particles to the nodes in enimals inhaling
short—-fiber asbestos. The reaction was essentiallyv an increase in reticulum, rather
than 8 fibrosis, with presen'a’t;ion of the origiuzl cells betwseen the. thickened

reticular fibers. Diffuse chronic plewrisy without evidence of pulmonary infection

was present in a few anicals.

~16—
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33. Progressicn. In the 13-3/4 months folloring the ces;w’}:’.on of 20 mertns?
exvosure to dust, progression of dissasc was rob delinitaly
demonstrated but neither could it be absohrtely disE.roved, owing to the varia-
bility of the response in difrerent snimals. At the end of the dust exposwre of
20 months two pigs were resd a&s + and one as 2+, Among the 13 reroved from Guet
the findings were variable: in 2 the roaction was 3 in k4 it waz <43 in 3 it was
3¢; in 3 it was L+; and in one animal it was 5*. It is quite possible that those
with the most mariked changes hzd already developrsd more rsaction than the remain-
der by the time exposure cessed. Since tho more severe reactions cccurred spora-—
dically and bore no relationship to the length of time after cessation of expo-
sure the differences were attributed to variation in individual susceptibility.
This view received support from the chemical analyses (Tabla 7), vhich often re-
vealed coaparable smounts of ash and silica in lungs with widely different amounts
of tissue change. For example, the ash and silica values were quite similar for

three animgls in dust 20 months and then in normal air 13-3/l months, yet the tis-

. sue reaction for one animal was L+; for another, +; and for the third, only *.

3k. Asbestoels Bodies. The formation of asbestosis bodies was at first ex-

tremely limited. After 5 months! exposure only a
vary rare short bedy could be found, usurlly inside of cells. Around the finest
intracellular particles there were yellow deposits having the same color &8 the
zsbestosis body. FExposure of one year had permitted an accummlation of many longer
fbers about which the asbestosis-body coating developed. Most of these were
still short encugh to be partislly or entirely within phagocytic cells. By the
20th month and thereafter, they were comparatively oumerous although still rare

in comparison with the findings in the King's floals expaeriment.

e
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35. Thite Rats. Seventy-itatee white rots ware exposed to atmogpheric shori~
£icer ashestoz dust for pericds up to 32 wonths. Sacri-
ficings during the first 10 moaths vere owde bimomtaly and for the remainder of

the experinent at less {rzquend interesis. Ty e i

36. Rate and Type of Reaciion. The dust celis until § months ware widely

scatiered aug exdisted In foci only sporadi-

cally. Beaction wac limited %o occcsicnal slight thickemings of the septa sbout

mmall accwmilabions of dust cells. In a few rats at 10 monthe, there was a sug- / O

estion of early fibrosis but the charge was so slight thst it would probably be C

/) overlosked without the clump of dust cells to stiract attention to the area.

Only 10 animals were expoged from 12 to 32 months. In each of them the lungs

showed mipute paiches of well-defined fibrosis distribuied like that of asbestosis
. but without asbestosis bodies. Tha lesiong, visible only at & magnification of
150 diameters or more, consizted of petches slong alveolar ducts in which the walls
of tha &ir spaces were very thick, due to swollan coilagen framework. Comnective
tissue and Foot-Bielachowski silver preparations revealed complete loss of capil-
lary bed locally. Outside the collagen was a thin layer of epithelis]l cells.
This did not resembls ths “adenamatoid" change characteristic of guineas pig ase
bestosis. b pleurisy was present. MNear the lesions the alr spaces wers filled
with phagocytes containing grey to yellow particulate dust and a rare long naked
asbestos flber. Careful search failed to revesl even a suggestion of an asbesto-
gis body. The tracbeobron_chia} nocdes showed compact focal collections of mono-
cytic cells at 12 months and, at 20 months, some diffuse thickeming of the
Teticulum,. In 8 few rats there was definite fibrosis glong tha margins of the
node and artording into thae mediastinal sreslar tigsne. Compared with the recponsa
o active dusta 1ile quartz and chert the reaction Lo short-fibar asbestos was

negligible.
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. Resulis of chemdeal ansiyTes e ono e wPiba rato are piven in Table ¢ and

the average velued nave bsen tabuiaisd in Taple ¢ for cormzriscn with sizmilar

values for rate inhaling other dusts. The concentration of ziroapheric particles

to which tkz enimals were e sed was ap-rorimately iha sape for agbestos snd
od of
quastis for the gypsvamquartz mixtuic, it was obout Lwies B¢ high Znd Tor ehery

five times &3 high. It =ill be noteod that 1".';1;2 cerceniesas (Or aBhestos sre lower
than thoge for quartz or chert but are similar o those Lor theo gyraumt-quaris
mixture, in which atmospheric agglutination tandisd Lo reduce tne amownt of dust
jmhaled. It might be inferred that tue total guantity af asbesios duét inhaled
was low or that it had been eliminatad from or diseolved within the lurngs. In

the preseat state of ocur knowledrge evaluation of thesa hypobheses is not possivle.

37. Cats. Twemty cats wers used in thig inhalatioun experiment with the
. short—fiber asbestos. Eighieen were kept in the dust room until
death, the exposure period ranging frcm cne month to nearly L-1/2 years, and two,
after a dust exposure of 3i-1/2 months, were renoved o normel air. One of these

vas sacrificed S months, and the other 2L months, later.

38. SRate and Type of Reaction. The reaction was essentially that to sn lnert

dvst, even after more than L years of expo-
sure. The tissue response in this species was confined ts microscopic focl of'
fibrosis in the walls of groups of subpleural slveold, rather tham in the pari-
tronchiolar aress. In one animal the change was extensive enouga to be visualized

on gross inspection of the section.
f

39. X-Ray Changes. Only in the amimel with the longest exposure did the
X-ray reveal definitely abnormal shadovs. After 29~3/L
. months the picture =as negatlve; aftsr LS months a faint mottling could be detocted

thronghout btotit lurngs. 4t autopsy: 3 months later, tharz was oniy zicroscopic
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1o. Acbestocis Eodics. On txolonged s3arch o for yeillcw gtypical ashestogis

- ' - bodizs, amootin end withoub nevetretliong,  Ture, fownd

:n 4vo animele erpcosed for male than a years

7’

ji. Rsbbits. Eight rabbits were axposed to dust for periods cxtexiing Irom

one to kora tham five year3. The last anilanl ™as reToved

from the dust room and loft in pormal air 6 months belore being sacrificed.

fa)

12. Rete and Type of Reaction. Thare vas pever enough fibrosis to bde de-

. tecked grossly snd there wze 1o ghronic

adhesive plewrisy. M croscopic evidence of slveolar vail thickening was first

' dotecbed after zbout 3 years of exposuvre snd was seen in 211 five amimals exemined
thereafter. In one animal that died of paralysis after nearly fowr years of ex-
posure the reaction was extensive gnovgh to be visible on gross inspection of
tissus sectiouns. The possidility of pulmopary infection in this animal could nov
be excluded. ‘{cwm, 1n another animal dying two years 1ster tie focal fibrosis
wag not nearly as obv:Lous or as advanced. Iu:eas of involvement, whlch were

largely visualized becauss of phagocytic reaction within the &ir spaces, terded

icroscoplcally to become more fibrous with the passage of time but there was

never much encroachment upon the lumen of air e&paces and the architeciure of ibe

lung was preser ved. .

43. MAsbestosis Bodies. Agbestos bodies were not datocted in rabbits that

died esrly in ths expsrimaut but were seen in all

. animals ¢het bad been exposed to the dust for more than three yzars.




FEB-13-95 MON 17:29 J F HUMPHREYS HTTY  FAX NO. 3043434186 - P.29

b e Svnnnyy apd labexprebaid.on,

Tha oxicingl. twpssa of the expariment wes to evaluate the chemical
heory of the pethogenecic oi aswestosis. Tt was felt thet if the tissue raesco-
tion to ac'becba., we-~e chemicel im criein an acceleralsd or avcenbuated response
1.onld result from (""DOL.;T—I.'L o ‘.4313_;;%{31‘/3.0.35 agbestog, &3 1-3 the cs.s,‘:q d;- c-:,_.u;:us.
This exporiment, in which the resciicn was slcwer and less exbeonpive than ¥Ein
¥ing's flozta, indicates that the reaction %005(?9 is not pripmecrily cheaical in V
oature.

Of the four spocies axpoded in this experiment only the guinea pig and
rat Toacted with characteristic peribronchiolar fibrosis. The cat rescted with
atypical sub-pleural fibrosis and in the rabbit the fibrosis which ccaumrred could
not be pogitively alt ributed 4o the dust becauze of a strong possibility
' of pulmonary infection. ' / NG <t
@ XUV AndAuAToN - Ko e
% »%tion ;&cgrtmt m.;;h 1@ Pg Cen% %ﬁ ég)_{esi:og Dus%.

In the inhelation expariment with short-fiber asbestos dust a small quantity

[

of unground asbestos was mized vwith ground material in order to produca a suitable
dust cloud. Thon evidence of & dust reaction appeared in the guinea pigs during
the experiment, it was nob cleé.r "ehether this #was a tissue response L0 thes suell
mmber of long fidbers in the unground asbestos or wes a delaysd effect of the more
abundant fine dust. Consequently, another inhslation axperiment wzs _étart.ed- in

which no unground material was uaed.

E
k6. The ¢usting material vas the ground short-fiber asbestos used in the

pravious inhalation experiment but no ungrouvnd material was mized with
it. To obtain a sufficient amount of atmospheric dust, the design of the dusting

. apparetus was changed to sn open type of hoppsr and fresh dust was added daily.
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’ Cwing %o ine cvendsney of Ilig materw: L %o foum ¢radll spherules hich rravented
mich of tihe {ibrouvs portion ITrom fleaibing out oi the noprer, ihz -disporsali of
the cust wac mot enticely savisfacteory and efver 7 menths of operction, the dusi-

4

ing machine was rzcopvertszé 4o its crizinal

Q.

esitn. To v*e\'en" "p:.]lincr“ or Lhn
farmation of sph e'ulc 1‘ epuestog, cimel wiras truchas vere attached to the in-
side surface of the hopper and to the roteting paddles. Thie aangement cave

satisfactory results and waz used for the remaining 23 wonths of the erperirent.

is7. The compositicn of the Taw meberial {short-fiber asbestos) and of ataos-
. pheric dugst liberated froc vie Ball-uilied product in the dvsting ma-
chine is given in Table 10. The3de vaiues are based upon petrograpnic study and
X-ray diffraction anglysis. The staccpheric samle vas coilected wit‘h an elec-
trostatic precipitator after wire brushes had been installed in the dusting
' machine. Jfrevicus to this. the cirysotile content of the air-suspendsc matsrial
was undoubtedly less than the 15 per cent value given in Table 10. In an inter-—
im report, it was stated that the air-borns dust contained about S ter cent of
chrysotile tefore the wire brmishes were vsed end up te & per cent afterwards, but
these values were provably low. GCuantitative estimates on ball-milled asbestos

dust may be gomewhat inaccurate because it is difficult to determine how much

of a dust semple is fibroys chrysotile znd how much is non-fibrous gerpentine.

LB. The dust concentration for the first 7 momths of the experiment was

about 100 million varticles per cubic foot of air. ter the wire
brushes had been installed, the dust coupts wera a 1ittle highor and the overall
average for the first year was 106 nillion. The average of counts for the second

year vas 163 nillion and for the third jear LS million.



'FEB-13-95 MON 17:30 | J F HUMPHREYS ATTY |  FAX NO. 3043434188 P. 31

9. The size—-froquency of %hie cumnenenis of awrasphacic cust collected

insgide thz snimal ceges wiih the glecirostatic avcparatus is reported
in Table 11. Two sawmples were taken; one tefore the wirs brashes wers inetalled
and one after. It will be noted that aiter the wire brughes were in uze 2

greiter proportion ¢f ¥&ry fine particles 2nd alse of lonzar {ibers was relsased

into the air.

50. Reaction in Animals to Inhalsd 100 Per Cent Ball-filled Asbestos Dust.

Guinea pigs, rats end nmice were uced in the inhalstiorn sxperiment with
the 100 per cent bail-milled asbestos dust. The resulis are summarized in

Table 12.

S51. Guinsa Piga. The experiment was started with 100 guinea pigs. As the
| dust exposure procesded, there were 39 accidental deaths,
32 of pneumonia in an epidemic. After 28 months of dusting the 16 surviving
guinea pigs were transferred to normal air. . —
—

(%4

S2. Rate and Type of Reaction. Foxt the first year of exposure practically u?

_ the only reaction to the dust was the pre—
gsence of scattered phagocytes and an occasional minute asbestosis body. At 16
and 20 months no gross response was visible on the tissue section but microscopically
peribronchiclar foci of inflammatory cells could be seen. At 2k twnths there was
8t41]1 no change large enocugh to be seen with a hand lens although microscopic
examination revealed cellnlarl,accumulations about terminal bronchioles sud many
more asbestosis bodies, chiefly within cells,

Chemical analyses of the lungs (Tsble 13) reveal that in spite of the

limited tissue reaction considerable dust had been retained in the lung.
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53. Trogression. The lungs of znimaic expeses for the full dusting period
(2€ months) :J_nd'tﬁan ldoring i normsl air for 2 months
revealed the chsnges descrided above and also very slight peribronchiolar fibro-
sis. After 8 months in normal air the findings were sirilar but at 12 wonths 3
I pevemee S S e

of i animals showedugz;;);sly-visible characteristic peribronchiolar fibrogis with

adenomatoid change.

Sh. Lyumph Hode Involvement., Ths tracheobronchial nodes were essentizlly

noegative until estposure had been continued
for more than a year and a half. Animels sacrificed at 12 wonths and 16 months
revealed a fow minute collsctions of phagocytss containing particles but prac-
tically no fibers large enough to be recognized as such. After 20 n:;nths of
exposure many monocytes filled with yellow granules were present. At 20 months
there had been a slight increase in reticulum but no Tfibrosis. No further changes

occourred in the nodes. A4sbestoslis todles were not seen in the nodes of any of

the guinea pigs.

‘85, Apbestosis Bodies. Minute asbestosis bodias were obsarved as early as

3 ponths after exposure began, but they d1d not be-
come mumerous until 16 months had elapsed. The bodies were short and practically
all were inﬂracellu]ﬂr, although at 20 months some were long enough to project
beyond the cell borders.

It is important.to note that in the later months of exposure thers was a dis-
tinet increase in the pumber of long fibers {¢p to 70 microns in lengthiin the lungs

and that after exposure ceased charscteristic long asbestogis bodies were seen.

S6. White Rats and Mice. In this experiment 40 rats were exposed for periods

up to 20 months &nd 2L mice for periods up to 12
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‘ months. T-!eit'r:ér species Geveloped even a suggestion of zsbestosis and reaction
was iimited to vhagocytosis of inhaled particles by wridely—acattered dust cells
yhich remained free in air spaces or were transported to the tracheohronchial
lymph nodes. No asbestosis bodies were found in the rats but in the mice there
- ’ - P e dTTE iy cemmtamamine

were a very few smsll nop~haustrated forms within puagocytes. -

In 2) mouse lungs sectlcned there were 3 instances of pulmonary adenoma (1kg).

57. Sumpmary mand Interprotztion.

The Lissue reactions coservad in this experiment were much less extensive
and slower in development than in the previous investigation with short-fiber
asbestos. Since presumably there were fawer fibers longer than 3 microms in the
material used in this experiment, the results tend to confirm the interpretation

made in Section ll of the short-fiber experiment that the reaction pesWEBly ig not -—

' primarily chemical in pature.

The finding of long asbestosis bodies in animls inhaling the ball-milled
material is an example of the difficully of completely eliminating long fibers from
an asbestos preparation.

Tn regard to progression of reaction after removal from dust, which was ob—
served in this experiment but not in the others, the following interpretation is
offered: Then the resction is rell-developed at the termination of exposure,the
contraction of the fibrous tissue would obscure .any possidble progression. In this
experiment, however, since only the earliest stage of reaction was present at the
time of removal from dust, its subseguent progress was a2pparent. It should be
noted that the degree of progi’lession wag so slight that it can have little, if

any, practical significance.
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After aniogis inheling shert—~Tiber asbestos dust for more than a vesr had

failad to develop significant reaction, the hypothesis that asbestosis is pro-

duced by the mechanical irritation of long Iilvers was glven adda¢ support.

S:'&ce the King's fi;aa;«*;; asbastos ulsed in the first ir\hai:i;.ion s:;;r-;n'en; h-a:ih

a rather low content of fibrous chrysotile and contained consicerable serpentine

and other impurities, it was decided to conduct a new inhalation experiment with

a purer form of chrysotile wirick would bte richer in long fibers.

$9. The dusting material employed in this invastigation was obtained from

the Manville plant of the Johns-Menville Corporation. Samples of se-
veral varieties of asbesios dust were first submitted to the Saranac Laboratory
for examination and one kind, identified as Lot D, which was low in magnetite
] and chromite and had a fibrous content estimsted to be about TS per cent, was

selocted as most suitable. Steel vire brushes were fastened to the inside sur-

face of the hopper and to the rotating paddle in order to open up the bundles

of agbestos and liberaie wore fibers into the atmosphere.

60. The composition of the long-fiber asbestos used in this experiment is .
ipdicated by the chemical and petrographic analyses given in Table 1h.

It appears that this material was a much puref form of asbestos than the short-

Ifiber dust ugsed 1n other experiments. This is borme ocut by comparing the apprax-

imate analyses of the long-—fiber and short-fiber idust in Table 15.
,
61. The dust concemtration as revealed by impinger samples taken inside the

animal cages was much lower than the concentration for the experimants
rith short—fiber or ball-milled dust. FPor the first year of the experiment with

. long~fiber asbestos the average of the 1light Tisld counts was 32 million; for

~7
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. the seccnd year, LB million; fcr the third year, 39 milli-mni e fer The fourth
year, L3 million. Exasination of the iwpinger samples WILD dexk field i Ane-

stion disclosed that many fine particles less ths.'a one ricroa in size acoompanied

the Iarger part,:tcles and dark field counts were, oa tie aversags, 2bout S cr £

tines larger than the Iight f{ield counts. o AR e
62. The sine-frequency of atmospheric sagpmies of the leng~liber asbesics

were collected with the elecirostatic pracipitator. It il ba noted thal there

vag far more fibrous material in the lopg~Liber cusi.

63. Reaction in Animals to Inhaled long-Fiber isbestos Tust. Guinea pigs,

cats, rats end mice were amploysd in the inhsl.ation experifne:;t with
long—fiber asbestos. HResulls of the experiment, summarized in Table 17, are

‘ described in greater detail below.

! 6. Guinea Pigs. The experiment was started with 100 guinea pigs. After

exposure had been carried on for a year, & severe epldemic
of pneumonia arcse in the dust room and about one-third of the animals died or
were killed. To replace them, 38 more guinea pigs were added te the surviwving

group in the dust room.

65. Rate and Type of Reaction. Histological examination revealed grossly

visible lesions in the lungs after 8 months
of exposure to dust, consisting of cellﬁ]ar infiltration sbout the terminal
bronchioles. At 12 months: there were adenomatoid changes in the air apaces and
’ by the 16th month a definite fibrosis was present in these areas in half the

anirmls. The fibrous lesion could ba seen macroscopically at 2C months. From

th1s t:une on the react.lon increased in-extent and in the amowt of collagen and

Py
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par Jhth month, 1 had feansd oul Into tne parancliTE.

{
\

rather charply localized and the extensicns from different bronchiclss showed
no tendeucy to fuse; even in snimals exposed for the meairum pericd (3 rears).
Although the ir:h?a.--gu}_}nqlmrj reaction somatimes reached 'Ei}_e plc:.p;;a:,; gxe;jf:-_ ®&3 ne
involvement of that membrane. No emphysema wes visible at any point. Some
thickening of the larger bronchi with a chronic inflawmatory infiltratien wé.s re—
realed, ut it probably was no mors than would be produced brr 2 zimjia> exposure
to any dust. Por tie firgt € months the phagocytes consisted of monocytes cr
very small giant cells; later, giant cell formation was more prominent. After

16 months the giant cells were large, filled with ysilowish-btroen pigment and
sometimes vacuclated. An occasional animal showed an ~dmixturs of polymorpho-
nuclear leukKocytes and, in guinea pigs exposed for a conviderable period,
eosincphiles. The reaction was at first entirely cellular but by 16 months fi-

. wrous tissue fcoreation was definite. However, it never atts ' ned a staze of

hyalinization suggestive of silicosis.

A moderate individual variation occurred among the exposed aimals, both in
the rate of developing lesions and in the stage of development attained at tThe
end of exposura,

Anslyses of the lungs (Table 18) disclosed thet although the tissul responge
was much greater in these guinea pigs than in those exposed to eitber shori-fiber

or ball-milled 2sbestos, the amount of wireral matter in the lung ash was l.ss.

65, Frogression. In gﬁinea pigs exposed to the dust for 20 months and tisn

removed to normal air, thers was & marked tendency for
cellular infiammatory reaction to clesr. This effect, accompanisd by contraction

. of the fibrous tissue, resulted in a diminishing size of the focal lesions. Hous
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. of these enimals, killed at variovs veriads «m LG 1l aonbiag sfler eXPoOSUre,
revealed lesions as large as thoss in the growp cacrificed at the enc of the
20-month exposure peried or those in animals vhich reuained in the dust room

for more than 20 menths- Fourteen nopths after cust exposure cesssd. the foci

.o DIy e e

4n four of the six rema*-_nlr.g guinea-pigs were 380 small that they were visible
only with a hand lens.

Heaction in the group exposed for 27 months ar:d “hen transferred toa nermal
abmosphere was quite slmilic to the response in the z0-month exposure animals
mentioned above. FHowever, small foci were always visible on gross inspection of
sections of all guinea pigs of uvhe 27-month saries but in no instance was there

ovidence of extension of the reaction.

67. lymph Node Involvement. Reaction in the tracheobronchial lymph nodes

. was first visible at the third month of ex-
posure. &t the Bth mouth patches of cellular copnective tissue begen to appear
$n the medulla and by the llth month most of the node had been replaced by
cellular cornective tissue. ‘This picture, which resemdled that in early silicosis,
pearsisted to the end of the experiment. Some animals, 83 a variant, showed heavy
sheets of diffuse monocytes and large active glant cells but there was never sny
necrosis or byaline formation.- The spi.ﬁdla—shaped new cells were yellowish in
color from fine pigment granules that stained for jron. No fibers -or asbestosis

bodies were seen. o1

- ¥

68. Asbestosis Bodies, Although asbestosis bodies were seea as.early as one

momth after exposure begsn, they were rare and hard
to find. &t S months wmore were visible, chiefly coiled inside glant cells, and at
8 months many bodies ware Iree in connective tissue. They becane fairly sbundant

ConnXin
as exposure progreseed altbough in some 1later enimals the asbestosis bodies were

only moderately nunmGrous.
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52, Cabe. Four cats inbaled the iong-fibsr sabestos dust for pericas of

-

1k, 25, 32 and L2 months, respectively, and were irmmediately
szcrificed. Two other cate, after being exposed to dust for 16 months, lived in

2 pormal atrosphere for an additional 2h months.

LS ot e —— ovha o

70. Rate and Type of Reaction. Exposwre for 1L months was sufficient to

rroduce cellular accumulations of phagocytes
around Serminil Sronchioles and peripheral arteriocles together vith coapact col-
lections of similsr cells in the tracheobronchial lywph nodes. At thzt time there
ware no typical asbostosis bodies, but smooth pointed yellow fibers were seen very
rarely. With continued exposure, up to L2 months, reaction in the locations noted
progressed to the formation of cellular connective tissue which made well~defined
sheaths sbout the respiratory bronchiolea and arterioles, marked lymphoid hyper-
plasia and lymphoid infiltration of bronchiolar valls. The bronchiolar epith-
elium vas low and flattensd, giving the tubes a smooth contour. Typical asbesto-
gis bodies were not formed although there wes an occasional yellow, smooth,
pointed fiber. Ho pleurisy was present. The reaction was similar in location to
that in the guinea pigs, but fibrosis was much slower in development and had not

reached the same degree of maturity. .

(L. L-Kaythanges. Roentgenograms of three cats were made after eiposure

periods of 25, 33 and L2 months, but tissue changes were
not dense enouzh to be sezn on an X—T&Y film.
,
72. Rate. Although 20 rats were placed in the dust room, many died from pneu-
qonda and were not suitable for study. Five animals, of which one
was exposed for 19 months and four for 25 months, ware Ifree from pulwonary infec~

tion and offer 2 basis for conclugions.
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73. rebe end Tyn3 of Reection. ALY four animzls secrificed at 2% months

snewed a well-narked peribronchioslar fibrosis.
In the 19-month animal, reaction was inst begirming. Asbestosis_bodies were
practically absent at both 19 and 25 menths althoagh two small smooth bodies were
fGand in the 19-month-animzl after = 1onz sesveh. Thus, thesz antmals gxhibited

£ibrosis without asbestosis bodies.

74. ice. Out of 20 white mice u3sd in this experiment, 11 lived a year or
more in cust and disd or were killed without showing an appre-~

ciable Gegrea of pulmonary infection.

75. Rate and Type of Reaction. Heaction was limited to phagocytosis by

mononuclear cells. Usually these were wide-
1y scattered through the sir spaces; a limited number were grouped about the ter-

minal bronchioles producing aomé thickening of their walls. There was no sug-

gestion of fibrosis. "ﬂm’ tr:aa of the expers

osed fo a year Or more

Numerous asbestosis bodies wore observed in animals killed late in the experi-

memt. Thus, these animals exhibited asbestosis bodies without fibrosis.

76. Summary and Interpretation.

The purpose of this experiment was to evaluste the importance of long
fibers in the tiasue respogse to inhaled asbestos. The resialts indicate strongly
that long fibers are chiefly responsible for “he reaction. Thus, in guinea pigs
reactit;n developed earlier and became more exteasivae than in previous experiments.
in gpite of 3 smaller concentration of atmospheric dust and a lower r.ineral con~

tent in the lumgs. Furthermore, 2 typical peribronchiclar fibrosis was produced

g
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(3 in cats‘ although in a previous experiment._;with short—fiber dust it did not
develop in this species. | |

! The cause of the cellvlar fibrosis,in the lymph noces of the -g'tﬂnea pigs

is not clear. It did. not occur in othéer inhalation experiments with asbestos.

- 4Eﬁfiiw |
EOWII. Iggfig_ﬂ‘qlgﬂ mggﬂié'ﬁ

In order to determine to what extent the various fibrous minerals possess

i ety e e el

’ pmm— o
—

“the capacity to produce tissue damage, pmmerous injection experiments were per-
formed. In these experiments guinea pigs and rabbits wers used and the mineral
dust was injected by the intratracheal, intraperitoneal and intravenous tech-
niques. For the purpose of simplification the findings in each series of tests

‘ nave been condensed and reported in tables. to which reference will be made

later.

78. Experiments Using Intratr;cheal Techmique.

Since the asbestos mmerals do not cause a typical advanced fibrosis in
extra~pulmonary tissue, the intratracheal technique is the perferred way of in-
troduéing fibrous dust int-o the . experimental lanimal. In this method thé dust
suspension is injected by means of a special needle or catheter deep into the

trachea, from which 1t foms into the lungs.

79. Compsrison of Fibrous and Non—Fibrous Dusts. To demonstrate that the

¢ ability of asbesios to
produce fibrosis resides in its fibrous character, the series of injection experi-
' ments reported in Table 19 were porformed. The tests were made with unheated

. long-fiber chrysotile and with chrysotile that had been ignitcd to Qestroy its

~32~
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lpss. £t the same tine corirel teshs were made with sarpentine. whilch las the

sane chemical composition es carysotils but is non-Ilibrous. & Toview Sl the

findings revsals thalt anly trhe wnheated long-{iber chrys 5ile produced fibrcsis.

.
oA T

{
I»
!

Sibers subjected to igniticn or shortensd Ly ba2li~willing had ‘lost thais ecanasity
to czuse aerious tissue danmge. Ignition produced important changss in as cay-
sobils fibers, emong them Leing lose of weter, an alteration fron & [iadibie €o

2 oritile structira and oesibly other changes.

80. Comparison of Jarious Long-Fiber Dusts. Some very interseting iIirdings

arae discloged by the resuvlis cf
the experiments included in Tabls 2C. PFirst, all the long—iibexr askestos minerals
tested, with the exception of anthophyllite, produced & typical fibrosis. 1t is
. not entirely clear why anthophyllite behaved differently from the other asvestos
minerals. Uafortunately, © of & animals died of pneumonia within the first two
weeks of the experiment and¢ the remaining animals wore sacrificed at 1, 3 axd ‘12
months; thus observations were not made at the optimum periods of 2 end L months.

Second, with the adneral brucite, which is not a silicate tut is 2 fibrous
form of magnesium hydroxide, a characteristic fibrosis like that of the asbestos
minerals was obtained. S3incs the brucite used contained only 0.90 per ceat silica
(as an 3mpurity), it is obvicus that a siliceous component is pot an gsgential
factor in the development «f asbestosis.

Tnird, no fibrosis ..e:-m.’:,,ted from the injection of glaszs wool fibers, even
though glass wool resembles cgbegtos in some wayc. There are fundemental. differ—
ences, hqmever. 4 glass wooi fiber 3 microns in diameter is a2 solid rod ang, in
short iengths, im f;a.i’_rly rigid, wnile an asbestos fiber of the zame diameter is a

. bundle of extremsly Tine <ilements wihich impart o The fiber a high degree of flex~

ipility. It would seem thiut this suructure and the associated ilexibilily are
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important factors governing the capacity of a mineral to produce pe’ribronc)iiolar

fibrosis. : . .

81. Comparison of long-Fiber and Short-Fiber Dusts. With quartz dust it has

- : e . *+ bean’demonstiratedthat
the smaller the particles, the more intense is the tissue reaction, and that there
is 1ittle reaction o particles larper than 3 micrens in diameter. In the case
of asbestos, however, the reverse is true and apparently only long fibers have
any specific effect. This is confirmed by the data of Tablé 21, in which a series
of tests with fibrous minerals is reported. When the injected dust comsisted of
fibers 20 to 50 microns long, all the minersls tested (except anthophyllite, as
noted in Section 80) produced a fibrosis; when the m:berial was prepared by first
grinding the fibrous dust until the langth of fibers was reduced to 20 microma and
less (ar, in some cases, 3 microns and less), none of the injected mindral dusts
czused fibrosis. ' |

' 82. Experiments Using Intravenous Techmique.

The experiments, described in Tsble 22, in which the intravenous method of
injection was employed, shox that the‘.asbesbos minerals are far different from
quarts in their action on tissue. It has been repeatedly demonstrated that intra-
venous injection of quartz particles 3 microns and jss wmeter will cause &
typical tissue reaction with the development of, ribroh dn extrapulmonary sites,
such 88 the liver end spleen. Asbestos minerals, hmmver, on intravenous injection
generally produce only an inert type of reaction, as is revealed by the results
given in the table. The reason for the early deaths in the experiment with chryso-
tile particles is not clear; it may have been caused by gilicic acid liberated by

the finely-ground mineral.
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‘ 83. Expariments Usgag_lntraperitoneal Technlique.

The results of injection experimente with the intraperitoneel technique are
given in Tsble 23. It will ba noted that the 1ong-fiber dusts produced a fibrous
reaction while duste _q_qmposed of ?a.rt.iclea 3 microns and lssa in size csused only
an inert type of response. These experiments indicate 3180 t!;ai:: —1;;: fi;ro;i;
inttisted by the {yritation of asbestos ﬁbérs 18 not restricted to the lungs,

as was formerly M, but can be produced in the peritomeum as woll.

R S
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& mmber of additional experiments were conducted to thraw pore light on
gpecific phases of the asbestosis problem.

85. Protective Action of Aluwdmim Compounds.

Intratraabeal injection of a suspension of long-fiber chrysotile to which
colloidal al.unﬂ.mm hydroxide hed been added revealed that the addition of the
alumimm compound did mot prevent the tisaue srritation produced by chrysotils. L v
If enything, the acute inflammatory respunse to the injected fibrous mineral
was sccelerated. One month after the la.st i.njoctim of tho dust suspansion the

bronchiollitis wmas becoming f:l.hrom.

86. Formation of Asbestosip Bodies.

The iron in the coating of the asbéstoais body appears to be dgrived from
blood or tissue elements mmd not, as has been suggested, from the mineral fiber.
Following subcutaneous injection of two Xinds of chrysotile into the groin of
guines pigs - one kind containing 2 par cent and the othar 0.2 per cent Fexl3—

. the asbestosis bodles were equally numerous ab both sites of injection.
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An attempt to produce asbestosis bodiea in guinea pigs by implantation of
three 6ilk bags comtaining fibrous chrysotile was unsuccessful. _One bag planted
subcutaneously in the abdominal wall disappeared;-the other two bags, placed in
the peritoneal caﬁty, produced a little foreign body reaction but no asbestosis

: -
-~ .l v e m— teebn s m e
o

bodies in a year. : ) . _

Intratracheal injection into guinea piés of agbestosls bodiegs recovered from
human lung tissue failed to produce the typical tissue reaction to asbestos
fivers. The injected material was cbtained by digesting with sodiwm hypochlorite
solution lung tissue removed at autopsy from an asbestos worker. The asbestosis
bodies could be seen in the guinea pigs for at least a year after injection.

This experiment shows that the asbestosis body has a rather resistant coating
which is not destroyed by moderate hypochlorite trestment and may be maintained
in vivo for a year or longer.

/s\oaiéfﬁ» . e

LXxxviT. ‘HIEQRY OF . TRRITANT -ACTION OF .ASBESTPS MINERALS
| e it U W W W SR U W G VEa i W S Ny

~ Two hypotheses have boen proposad to explain the tissue irritation and reac-
tion censed by asbestos fibers: the chemical and the mechanical. In the chemical
theory, which is based upon experience with quarts, it is assumed that the as-
bestos minerals dissolve in the body flulds and that in this process thair bases
are leached amxy to lsave ﬂu in a form capable of irkitating tissues. Accord-
ing to this hypothesis, asbestosia would be mre]y an indirect silicosis. Seversl
facts maks the chemical theory untemables (1) intratracheal injections of tru-
cite fibers, which had a silica content of only 0.50 per cent, caused a typlcal
fibrosis like that produced by the-asbestos minerals3 (2) free-silica particlesa
increase in potency as the particle size becomes less, but asbestos fibers

shorter than about 10 to 20 microns ars relatively inmocuous; (3) aluminum

-4
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' hydroxide neutralizes the jrritating esif=zet of quartz but not of asbestos;

() serpentine has the same chemical composition as long-fiber chrysotile but
it does not produce the same kind of tissus veecticn; (5) there is a wide range
in the chemical composition of the minerals which do cause asbestosis (see
Table 24). In view of this evidence it seems more 1ikely that csbestosis iz
caused by an uvousual nmechanical irritatien i'fom long asbestos fibere.j' Frobably
tnis irritationbb;‘rrelated to the peculiar filawsnted st-ruqture of thé riber and
the associated flexibility, which are possessecd Oy no othar foreign body. For
example, ignition of chrysotile fibers changed their structure and made them
inert while the same fibers, before being heated, would produc) fibrosis (see
Table 19). Further support for the thaory of mechanical irritai:ion is that
asbestosis occurs in an organ of high mobility - the lung - and that a fibrous
resction can be produced by injection of asbestos fibers into the peritonsum,

’ . " vhere there is also a degree 91' mobility, -‘c. rnot In other extrapulmonary organs.

e W N '
¥ . —-’/‘-) 5 -
LOXVIII. _c?gmc.s.-_r‘mg V" ‘3)

The expernnantal investigation with asbestos minarals was concerned primarily
with the effect of the dust on normal tissue but some attention was given to

other phases, such eas susceptibility to infection and occurrence of maligpancy.

89'. Infection.

The only experiment in which the effect of inhaled ssbestos dust on a pul-
monary infection was studied was the first inhalation experiment, carried on with
"King's floats™ dust. It is, perhaps, unfortumate thst infection studies were

not made in the othgr inhalation experiments also. >

A
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. 90. Susceptibility to Tuberculous Infection. The developmént of a tuber-

| ~ culous process initiated at

the beginning of exposure to asbestos dust, and also of an infection superinposged
wpon an established asbestosis, was desorided in Sections 19 and 20 of this re~
port. It will be noted that asbestos, when classified according to the effect
of a dust o’h tuberculous irfection, would be placed below an active dust like
quartz but above inert dusts, such as calcite and gypsum. In enimals infected

*h attermated tubercle baci]li, quartz will cause the infectious process to .
progress until the animal dies of tuberculosis. Inert dusts will have no effect
on the infection and the lesions will usually hesl and the disesse disappesr.
£sbestos dust is in a different category. ¥hen the fibrous dust was being in=-
haled during the evolution of the infection, there was & spreading of the tuber—
culous process for a time bub usually the stimulus for continued proliferation of
the tubercle bacilli was not sustained, the prog,mbsion was arrested and hgaling
followsd. In guinea pigs infected with attemuated tubercle bacilli following the
campletioh of nearly three years of exposure to asbestos dust, prog*eséive disease
did not develop. Ths only modification of the infaction was one of localization,
2 few bacilli being retaiped in the fibrous terminal bronchioles and forming
tubercles there in addition to the usual foci beneath the pleura. Such tubercles
healed in & few months and there wag nothing to suggest any influence on the

course of the disease.

1. Susceptibility .Lo Non~Tuberculous Infection. There was no pointed ex-
periment concerning the
effect of inhaled asbestos dust on non-tuberculous infection. Intercurrent pneu-

monia emong animals exposed W asbestos dust was rather common, the frequency in

guinea pigs expoged in the fouwr inhalastion experiments ranging from 15 to 3% par
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. cent. This incidenial evidenst CuZGlsi3 $ne possibility of an eifoct of asbestcs

dust on non—-‘bub":‘cu.lcv.s infection. Hevertheless, since such epidemics are not

uncomzon in ivhalaticn experizents - ith other dusts and eveun in the colony of
normal enimals, it is felt that the inhalation of asbestos dt..st. cocs no+ axert a

Seke [ fusiony 0 Vo g

significant effect on the susceptibility to. snon-tuberculous Imlmxmry inrect.ion.

!
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flo epecific experirent was ccfrr.mctec. Gdtermine wheher the jhhalation of
cp{‘. W— Wae v (PN W o TR RN U \:» L Cbt O ol & usiewn, G\\C__‘ .

i : asbestos favors the cevelopment of neop].astlc _dipezse, but ceviain observations on

posed momagraph on asbestosis

In it he called atten-
capable ‘of local in‘asion and de-

made clear. A cancer i¢g a tumor, or neoplz.sm,

malignant grotrbh, o whiéa cancer is one type. An adenoma, o the o.jer hand, is

mz7 not be

a so—called benign for mn,} gnant tumor (neoplasm) which may

asion bub\which does not netastasize.

In order to cLarify the ﬁt nature of thess lesions the pati\logical mater-
ned

il is being carefully exanined.\ Since 1t is felt desirable to haw.
\

of Doctor Vorwald's judgmemt, a reyiew of the data on this subjec’ is bying post-

poned until after his return from pe. Rather than delay the ent'i-e raport,

further discussion will bz reserved fon\a supplezent to be issued 1lat 1.
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o ' ' ' ; PLAINTIFF'S
3 EXHIBIT

4170.1

WASHINGTON : )
’ sSS.
DISTRICT OF COLUMBIA )

R .
& a. ot ¢ by et e el

BEFORE ME, the undersigned Notary Public, persorlally came and
appeared MICHAEL RHODE, a person of the full age of majority, being

of sound mind and body, who, after being first duly sworn by me,

did depose and say:

I, MICHAEL RHODE, am an employee of the Armed Forces Institute
of Pathology, Washington, D.C. I am custodian of the original

archives of Dr. Arthur J. Vorwald.

Pages 1 through < 2. attached hereto are true, correct and
authentic copies of documents from Dr. Arthur vVorwald’s archives.

The pages attached are Revised version of ASBESTOSIS -

Experimental Studies by The Saranac Laboratory, Report to. the

Johns-Manville Corporation, dated January 31, 1949

Dr. Vorwald was the Director of the Saranac Laboratory of the
Trudeau Institute. Upon his death, Dr. Vorwald’s archives were

donated to the Armed Forces Institute of pathology by his widow.

t 3
Dr. Vorwald’s archives are in such condition as to raise no
suspicion concerning their authenticity; they were received by the

Armed Forces Institute of Pathology from Dr. Vorwald’s widow after

RHODE AFFIDAVIT : Page 1 of 2
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Dr. Vorwald’s death; they are presently on file as authorized by
law in the National Museum of Health & Medicine, Armed Forces
Institute of Pathology, Building 54, Walter Reed Army Medical
Ce‘n‘g_er, Washington,.D.C. 20306-6000; and the archives have-heen-iw-

existence for 20 (twenty) or more years.

yy 78 A

MIcﬂ?r;L "RHODE, A71ANT

SWORN TO AND SUBSCRIBED before me, the undersigned Notary

public, on this the ¢ 7~ day of April, 1992.

i NOTARY PUBLIC

Printed Nanme: @@éggg < ljka'gg,'amg

My Commission Expires:
A2 2

RHODE AFFIDAVIT - Page 2 of 2
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Raydes

The Mussell lf‘. ?o

Theraoif Couwpaay (Southern Asdestos)
Onion Asdestos & Padber Ce.

United States Gypsus Ce.

0' ‘ . [0 ' ’
Ameriesm Prake¥lok Miv. of A.B.8. & F. C\. “ .
Satke Corporstion f ' -~
Keashey & Hattisca Company ' | N YL -
tos-Benhattan, Ine. » . v

Saranss ladoratory

¥e have now received from Sarsnss Labdoratory &
revined tom of which is enclosed) emtitled
SASBESTOS P CONI06I8%, I bave sxaxized Sthis sarefully
snd I Delieve it adopts the subatance of a1l of the sug-
gestions that were made preprasmtatives of the wndor-
writing growp with re to the of Beptemder 30,
1918, You will that the earliier draft vas To-
viewed at a mssting in Sew York on Soyember 11, 1948.
Einates of this meeting, tneluiing & list of the recommended
ehanges, wers sent you ‘y 2y, J. P. Yoolard under date
of Bovember 30, 1948. :

-As the findings are generslly faversble, we
Bave reneved cir request that Sarsnas Laborstory arrange
.fer the ‘{uhnntuu ef the report ss promptly ss possitle,
‘preforably in the Jouraal of Iadustrisl Eygieae, snd with
an eppropriate introductiom Wy br. 4. J, Lhansa.
Very Sruly yours,

.
N 4 . .
.. )
- .

VYandiver Rrowsn,
mndhunl'

Attorneye.
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