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IR = Scno tim ago you aahed ne to review a proposal en this eubjeot mhdited by""’“"',’.
e -‘ ." the Industrial. Hygiene Foundation to five companiesa, After discussiacns with .

Tlews tho Poundation-staff, the proposal was revised to includs additicnal dusts, oo
Crizens . thus broadani.ng t.ha acopa of the researshe.  Another sponsor was includad. ;_ L

B.sccntly b4 nof. with Dr. Cralhy ot the U.s.?.}!.S., Dr. Vorwald frem Datroit,
. and Dre Wright fram Clsveland, to ascertain if they were undsrtaking any studles -
~which would duplicate ths proposed research in any way.. . Happily I e abls to
Lt repcrt that, vhils they are doing mearoh, there wLD. ba el duplicatdon, » .- _\% Ry,

- e . T

ety

. -" st t""a.n."'“

'M‘ - ;’heretora, g atrong‘.la" reéomnd that. Jehna-uamnla :]oin the vt.hcr ccupanioo :
7T "and be a co-sponsor in this ressarch. progrm. A copy or the. projeet and the .~
el *" 'rcaearch agreement are attached. o . Sty
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N ”?Lttab’tirgb Plate Olass: abd ‘Pittahurgh cming"a:!roady have' signed thdr"agru—‘*’-‘
ments with the Foundation. Mr. Edwards of Owens-Corning Flberglas has atated-
that his company is willing to be a co-sponsor. Ir. Wolfsle has 1.ndica.tad. a
sinilar intent on the part of U, 8. mbber. certa.tn-teedutntonw the
mple of Johm-ﬂanvﬂla
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Tapner V “ %o obtain: tactual i::fcmﬁm ccnceming the bialngical. ortacta of a.aboatcs, ~~..n..,.asu,l:}L
. glass and cthsr materials, This information will be used to refuts erromaous: ‘- ..

7T Y and mislsading statemsnts which are being made concerning the healih hasards ,\.‘_,,_33:\;
asaod.uud uit.h ths usa: ot ubesm and related fibrous matcriala. e ,zn-rwnthe.m

LR Sy e \.‘ LIPS -i'c
.." A mnrch. lahmmr:r px'ogmt 13 propoaod o study the hiolog).o ottacta of
s asbestos: fibers, fibrous: glass:and related fibrous materials. Substances %0:
. bs investigatad will includs naturally-occurring chrysotila, amosits, crod.do-\,
‘1ite asbestos: fiders, synthetic chrysotils, fibrous glass, asbestcs fibers . - e
knoun 1o’ canve cannu"l.n an:l.nah, as well as -trace alauuf.a on ths snr!aco of --~=-r ;

Johns-)lamilla corp. B R
~eiiaecery o o Quensegorning Fiberglas Corpe«-.- .. i -
- ; . PAttsburgh Plate (Glass Corpe RN
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i mh sponaor \d.ll cm:-s.m 320,030.00 par yau- ‘o thrao yuars a.nd 310,000.00
for the fourth year. This cost may bs recuced as the research m'ograano iz
additional companies sgres to hecoms sponaora. .

It is: atmlgl:t recmended thad Jo)ma-aanvin.o-be'a’mmer 40 thia ressarel)
projm. Approval is requested now so tbat the progras may be dnitiated at -
?oraennal, ntuials and tacilims ars avallable at tha prasent t:.m 4
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC.

MELLON INSTITUTE, 4400 FIFTH AVENUE

PITTSBURGH. PA. 15213
June 3, 1966

Mr, Jerry Bishop

Wall Street Journal

30 Broad Street

New York, New York 10004
Dear Mr. Bishop:

With regard to my letter of May 27, the attached copies of letters
from Dr. J.M.G. Davis and Dr. A, Collet agreeing with Dr, Paul Gross*:
stand agaicst the Thomson article on asbestos which appeared in the
May 1956 issue of the Journal of Pathology may be of interest,

Sincerely yours,
~
‘7/ /:/ . ‘_,Zf . /(/(é ﬁé«%/%é/

Robert T. P. deTreville, M.D.
Managing Director

deTsisajc

Enclosures

bec: ‘Né. Hugh Jackson
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sagy 10, 1961.*,,..,,,,;.;'

"> Asbestos; T axtile Institute ULTI) dinctly md ucolvod an invitetion to,
':'-tho Fobruary 9.missting of ATI's Board in Chorry Hill, New Jetrsey,
'w"‘*“‘l P"f (w Wmvcwrvo .h.:g lp._ek -~ l'.d ALy 'ﬁ e, v“gjw ut (o :‘iau cob¢ g Ly &)‘

% 1wl bring Mz, H.°E, Snnbnry'l letter ta the nttention of our Be
of Trustees on February ] with the recommendation that Dr. Paul Groes'
wrk be conﬂmod poudlng outco

3

.\“, . ggm , 4 “%»o
mJooopﬁ Gobdman (Raybutoloxuhatun) and Mz, Leon Borovltl (Qc ain
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INDUSTRIAL HYGIENE FOUNDTATION OF AMIRICA,INC.

MELLON INSTITUTE, 440OC FIFTY AvENnuE

PITTSBURGH, PAa. 18213 o
February 1967
FIBROUS DUST STUDY

REPORT OF PROGRESS iN PHASES 1 & 2 ' T
July 1, 1906 - December 31, 1360 : ‘

BT

‘ Ferruginous Badies Ferruginous Bedy {rom Ferrupginous Body from
from lungs of asbestos - - aluminum silicate iiber glass {iber experimentally
worker with asbestosis. experimentally produced produced in hamster lung.

in hamster luny.

At the present stage of development, it seems certain that results of
this study will demonstrate nonspecificity 6f "asbestos® bodies and justify
changing their name to ferruginous bodies from known (e. .. asbestos) or
unknown filamentous dusts.

Animals have been injected intratracheally with synthetic chrysotile N
dust according ta the protocol.

Regarding Phase 3, experimental materials and equipment have been
procured but purchase of animals is awaiting notification af funding. If funds
do not become available, this phase must be set aside temporarily, - . co

S . ’ . X - :..';..,-:g,...4 wf‘-Jd"‘“‘t

An additional aspect, Phase-4, has been added to the study. Electron. +

photomicrographic studies have been initiated with consideration of electron o
probe analysis, alsa. ’

SPONSORS: Johns-Manville Corporation; Owens-Corning Fiberglas Corporation;
Pittsburgh Carning Corparation and Pittsburgh Plate Glass Company.

AN ABSOCIATION OF INCUATRIES FCR THE ADVANCEMENT OF MEALTHIUL WGPRING cooueﬁuceo C
M- 83
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MELLON INSTITLTE, 44QO FéTa AvErnLE

PITTSBUARSH, ~a .82.3

FIBROUS DUST STUDY

REPORT OF PROGPRESS IN PHASEZS | o« 2
July 1, 1366 . December 31, 1ion
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Ferruginous Bodies Ferruginous Body from Ferrugirous Dedy from
from lungs of asbestos . aluminum silicate tiber glass Gbe s experimentally
worker with asbestosis, vxperumentally proaaced procduced in Luraster tunt.

in hamster lang.

At the present stage of development, it seems certz2in that results of
this study will demonstraty nonspecificity of Yasbostos® bodies and justify
c¢hanging their name to ferrugincus bodies (rom kauvwna (e, 2., asbustus) or
unknown filamentous dusts.

Animals have been injected intratracheally with synathetic chreysottle
dust according to the protocol.

Regarding Phase 3, experimental materials and oquipmuent have dewa
procured but purchase of animals 15 awaiting notificaticn of funding. I funds
do not become available, this phase must he set aside temporarily,

An additional aspect, Phase 4, has been addad to the study. Zlectron-
photomicrographic studies have been initiated w:ith consideration ol ciccteoan
probe analysis, also.

SPONSCRS: Johas-Manville Corporation; Owens-Corring Fiherglas Corgoraticn;
Pittshurph Corning Corporation and Pittsbusih Blate Glass Compiany.

AN ABROCIATION OF \NOUSTRIES FOR THE AOVANCEMENT O A ALTHEUL WORAING ccnoooﬁucED
' w-83
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Note on copy of T ransactions: APPENDIX D
Dr. Angevine —

Pleasc sce p. 111 for a picture of a ferruginous® -
body produced by Dr. Gross,
RTP deT.

Maren 8, 1967

Dr. D. Murray Angevine

Cbhief Editer, Archives of FPathology
Departnent of Pathology '
University of Wisconsia

School of Medicing

470 North Charter Street

Madison, Wiseonsin 53706

Dear Dr. Angevine:

Ron.rdtq Dr. Thomeea's reply, by way of review, it ehould be re-

ealled that the following twe baetc assumptions ia his paper (Arch. Path,
811458, 1966) were challeaged: - ' e

e

1, that histopathelogists today do met delieve that the asbestos
body may be nonspecific, and

3. that i is now Aceopted by most that pleural plaques ruilt ,. L '_ i &
from inhalation of asbestos. ' Lo 1‘?”;’;
: SR A

Ina pap!: givea in October, 1 D:, Paul Gross reported early findings 111%-.'?
of his research” on produetion of {erruginous bodies with non-asbastos fila. fwi_
mentous fibers of respirable sise. Scienmtifte Queations are properly settled g,ffé*
by sonsideration of such dats, not by opiniens. The very axistence of Dr. Gross' .}
Fessarch is adequate proef that Dr. Thomsen does not spesk for all histepathole- ol

gists today concerning specificity of so-ealled asbestes bodies for asbestos in- z :g

LA,
- FoN e

‘ " Mewrman's ﬂnds'ng-. mentioned by Dr. Thomsoa, are in sccord with
these published esrlier by Dr, Keanath Smith, who satd, "1f iahalation of ok
the asbestos {iber alone could cause pleural plaques, one would expect to find B

plaques wherever the fiber is used. " Meurman's conclusion that “the dust

that induces the formation of asbestes bodies does not, however, seem to be - 5-
- the sole cause of plaque formation” does not appear to be coasistent with the . "" i

second sesumption of Dr. Themson. o
. S . - f,ﬁ“.:“
Further work is cortainly needed to shed light on this important aves, W

48 the cccurrence of forruginous (so-called asbestos bodies) hae been found i



. L

Dre. U. Murray Angevine
March 8, 1967

Page 2 SN
in almost half (48%) of the individuals studied at autopsy in Montreal by
Thurlbeck? Fortunately, plans {for such are being made through cooperative
siforts involving industry, goveramant, universities and private institutions,

20 was peinted out in & recent mesting held by Industrial Hygisne Foundation (IHT)
and reported in IHF Medical Series Bulletin No. 1} entitled "Asbestos Blo-
effecta Research for Industry.' A limited oumber of copies of this publication

will bs made availahle to readers of Archives of Patholegy wpea uquut with-
out charge while the supply lasts. ’

Singerely yours,

Robert T. P. deTreville, M. D.
Managing Directer

deT :sje
c¢: Dr. Paul Grese
bee: Mr, E, K, Davison
Mr. Hugh J ackson .. . P

bnclovinaa ¢ (2L Z‘w«- 4(}.11,(.“%@/ wrne rni T ,{j..; /iﬂyhﬂw-ﬂ_

!. Tranesactions of Industrial Hygiene Foundation 31st Annual Meeting, 1766,

3. Industrial Hygiene Fouadation Medical Saries Bulletin No. 11, "Asbhastes
Bioceffects Ressareh forx Industry,* 1966.

3. The Pneunwecenioses. A.J. Lamsa, Editor. Grune & Stratton, lac..
New York, 1963.

4. Tho.luldonco of Asbestos Bodies in the Lunge at Random Nocro’oilic'

in Moatresl. Lily Asjlivel and W. M. Thuribeck. Can, Med. Assa. J.
25, 1179-1182, Dec. 3, 1966,

PRODUCED
M-85



CL . _— APPENDIX E

o'
AMERICAN MEDICAL ASSOCIATION Sachives ar PATHOLOGY
$35 NORTH DEARBORN STREET . CHICAGO. ILLINOIS 60610 ARCH
. € M, BAGGENST , R o« Mion,
PHONE (312) 527.1500 « Twx 910-221.0300 : 5,40, Crapr

KENNETH M, BRINKNOUS. MO, Chapei Hil, NG,
JOSEPH FELCMAN, MD, La Joua, Caiit,
SAMUEL P, HICKS, MD, Ann Aroor, Mich,

PAUL KOTiN, MD, BeiMsda, Md.
0. ::R:!:Y ANGEVINE, MO, PAUL £, LACY, MD, St, LOU'IS
et Editor HENRY D, 14O0N, MO, San Francs
4 . . MO, 360
Seaa:mc‘m ?leatnololy JOHN L. SHAPIRQ, MO, Nsshvilia, Tena,
niversity of Wisconsin C. BRUCE TAYLOR, MO, Evanston, N1,
School of Med:icine

370 Nouin Chacter Street
Madison, Wisconsin 53706

JOUN W, TALBOTT, MO, Directar
Division of Screatitic Pybticalions

ROBERT W, MAYD,
Executive Managing E ditor
NORMANM 0, RICHEY, .
Managing Edicor . Aprll 4 . 1967

Robert T. P. deTreville, M.D.

Managing Director

Industrial Hygiene Foundation of America, Inc.
Mellon Institute, 4400 Fifth Avenue
Pittsburgh, Pennsylvania 15213

z;

Dear Dr. deTreville: ' ’ ~

I wish to thank you for yoﬁr letter of March 8 together with
enclosures. After careful consideration, I do not believe it
.advisable to publish further correspondence on this matter in
the Archives of Pathology. It would seem that after the initial
exchange of opinions in print that further discussion should be
by correspondence of participating parties.

I assure you that this is not a deliberate attempt to curtail
debate but rather than a continuation of it may not be of large
reader interest. :

Sincerely yours,

D Ve

D. Murray Afygevin
‘Chief Editor
Archives of Pathology

DMA: cg

- PRODUCED
JM - 83



JOHNS-MANVILLE -

RESEARCH &« ENGINEERING CENTER
2.0. BOX 159 « MANVILLE, NEW JERSEY « TELEPHONE: (201) RANDOLPH 2-9000

o |
JV I

.q-

o

April 12, 1967

Dr, Paul Gross

Director of Research Laboratory

Industrial Hygiene Foundation of America, Inc.
Mellon Institute

4400 Fifth Avenue

Pitteburgh, Pennsylvenia 15213

Dear Dr. Gross: .. . . ~ R

I am sending, under separate cover, two samples of synthetic chrysotile for [0
use in your research. These samples were prepared by Dr. Julie Yang of our % N
laboratory. The sample labeled "Synthetic Chrysotile" is the purest material !
we have been able to synthesize. The impurities which are present (see attached kgad
table of properties) were probably contaminants in the magnesium hydroxide used R
as a ravw material. It is unfortunate that we were not able to grov longer BTV 5
fibrils, but this requires the use of a minerslizer which would introduce un- H»

wanted impurities into the system. i

The ssmple labeled "Ni-containing Synthetie Chrysotile" contains 2.2 per cemt’ ™'
nickel. The nickel 18 most probably in the divalent form and substituted for

the magnesium in the ‘ehrysotile lattice. Electron micrographs of both samplea
are attached. ' _ ‘e

Very truly yours,

IR ) s
i = CLee b o
: ! i’ Y L& Ly &
. ’ At s " Y/ i
. ’ :. PR o =
‘ ) Y . : Tl
) >
'
- ;
: Al
James P.
1 M -

Leineweber, Chief % o
Basic Chemistry Research Section : - IR

mac

Attachment
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ATTACHMENT
Synthetic Chrysotile Synthetic Ni-Chrysotile
x-rajr Diffraction Chrysotile Chrysotile
Electron Micrographs
, e . A. Morphology . Pibrous » Fibrous
A.‘ ‘ B., 8ize ' - Up to 5 microns Up to 2 microns i_:-
o Ignition Loss @ 1800F | ~  13.2% 12.7% g
N Impurities® by Emission ' = - .
Spectrograph | ey
A 0.018% 0.02
L B 1 0,184 : o 3
o '-'.‘re""v'_‘ S 0.017% | 0.06
e R 006 .
c e © 0.10
N . - | 2.2

*Concentrations reported &8 element, not oxides
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tem“"‘“’ﬁ Qr"hnvlwapropoodmthic onbaeet sutmd TEd by
¢ the Imtﬂd nnlm Foundation to five companiea, After discussions with
- the Foundation staff, the proposn vas revised to includs additional dmts,
-~ thus ln'oadom.ng thc ‘soope of tho research.  Another sponsor vas includad.

© - Recently Tt vith Dr, Onlhy ‘st the U,8,P/8.8., Dre Yorvald from Detroit,™
. and Dre Wright fram Claveland, to ascertain if they were wtumowu
. mmmlddupncauﬂnpropocodmoudxi.nwuw. {-nbh%
%Mon, I otmlr roounmd -Johne
’% mdboaoo—cpomormm. mumhprowo,
%ﬁ;“" Yesearch’agresaent are attached. .

A ﬂiﬁ&r@’m&m ﬂmtm ' M
" ments with the Youndation, Mr, Edwards of Oum-coming l‘lborglu m stated}
that his oompany is willing to be a co-spenaor. Dr. Wolfaie has md.utoda
- sizdlar intent on the part of U, 8, Rubber,. cortd.n-tood tonw

'_ cnphotdom-ﬁmﬂ.m..,.,.,, . e

: 'dmm e T.0.7, staft and nmomum me “of the othe:
£ :’?i}.ng copanies um- .t.ummg satber meeting 8 Pitteburgh hext veek,
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rials. This information will be used to refute orrongsous
G <25 and nislsading statements which are being made concerning the health hum
Ny, ,,,uaod.ctad ui.th t.ho use ot asbestos and rolttod nbma materials,

4“;‘1“;‘}{?‘. e ~.;“L_'.i';' . 4,.' B )

¢ }‘l}gﬁ.ﬂ{r&% "‘-; . ".“"“m'.x‘l; ."-f o .

Program is proposed o s tudy Molod.o of
and related nbm uterim subctmeu to
naturally-ocourring chrysotils, amosite, oroeide

fibrous glass, asbestos fibers .

uvollutrmohmbaonthomrtmot

2 %ﬁ:m ’m‘“‘ 0 o
: Ue 30 hbhu' cw w‘

5.2

periJear for three years and 10,000,007
" for the tourth yur. This coot uybe rediced as the research progresses if
addittend companies agres t.o bocm oponoou. . _ >

L2 k\‘:,‘- -

K -~ o
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC.

MELLON INSTITUTE, 4400 FIFTH AVENUE

e
)
]
l

PITTSBURGH, PA. |52_|3

[oRraps

AGREEMENT FOR SPONSORED RESEARCH

THIS AGREEMENT, made and entered into this fifteenth day of
April, 1966, by and between JOHNS-MANVILLE CORPORATION herein-
after referred to as "SPONSOR", and INDUSTRIAL HYGIENE FOUNDATION

OF AMERICA, INC,, a nonprofit corporation hereinafter referred to as

"RESEARCHER'",

WITNESSETH:

RECITAL OF FACTS:

SPONSOR desires the services of the RESEARCHER in the conduct
of study, research, development and other work related to and for the pur-
~ pose of gaining useful knowledge in the following matter:

An investigation of the factors involved in the pathogenicity ?
6 of asbestos dust, their a.pphcablhty to filamentous glass dust,
M and the spemﬁcﬂ:y of the so-called asbestos” (ferritin) bodies..
hereinafter referred to as the PROJECT. RESEARCHER desires to under-
take this PROJECT for the SPONSOR, both parties agreeing to the terms

and conditions hereinafter set forth,

PRODUCED
-83

AN ASSOCIATION OF INDUBTRIES FOR THE ARVANCEMENT QOF HEALTHIUL WORKING CONDITION‘
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA,INC.

NOW, THEREFORE, in consideration of the premises and of the

mutual promises and covenants herein contained, the parties hereto agree

as follows:

1. Undertaking,

SPONSOR engages RESEARCHER to carry out the PROJECT by
conducting study, research, development and other work therein and
thereupon, and the RESEARCHER agrees to undertake and carry out the
PROJECT using its best efforts in performing such work and devoting to
it such time and attention as is reasonably required for the sufficient progress

of the PROJECT. The PROJECT will be undexr the direct supervision of the

RESEARCHER'S Research Pathologist.

2. Effective Date, Term and Termination:

This agreement shall become effective on June 1, 1966 and shall
terminate on May 31, 1969. _

3. Prbgres s Reports-,

RESEARCHER agrees to méke progress reports periodically as
indicated, setting forth the findings and progress made in the course of the
PROJECT and other information pertinent thereto, The final report will be

submitted May 31, 1969,

PRODUCED
1-83
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA,INC.

4. Publication Rights.

It is also agreed that no advertising, promotional, or publicity matter
containing any reference to the RESEARCHER or to any of its employees,
shall be made use of by the SPONSOR or anyone in the SPONSOR'S behalf,
unless- and until the same shall h-ave first been submitted to and received the

approval in writing of the RESEARCHER, -The RESEARCHER reserves ex-

~q

clusive right to publication of material developed in the Industrial Hygiene

Foundation of America, Inc. Research Laboratory in suitable scientific _.m<
journals if the results of the research merit publication; however, the
RESEARCHER will not publish any findings in association with the name of

the SPONSOR unless the SPONSOR gives permission. o

5. Charges .

RESEARCHER'S charge for partial support of the Industrial ﬁygiené
Foundation of America, Inc. Laboratory Research in éarrying out the PROJECT
and partially covering compensation to personn.el engaged in carrying on the ‘
work, clerical and consultative services and preparation and printing of a

report will be Ten Thousand Dollars ($10,000) from -Zur:le 1, 1966 to May 31, 1967;

Ten Thousand Dollars ($10,000) from June 1, 1967 to May 31, 1968; and Ten

. Thousand Dollars {$10,000) from June 1, 1968 to May 31,' 1969,

6. Indepér;dent Contractor.

It is agreed and understood that the RESEARCHER is acting as an

independent contractor in the performance of any and all work hereunder

ODUCED
"iW- 8



INDUSTRIAL HYGIENE FOUNDATION OF AMERICA,INC.

and that the SPONSOR shall not be liable and responsible for the payment
of any and all legal claims for damages made by the RESEARCHER'S em-
ployees or agents, or by any other person or persons, on account of any
property damage or personal injury sustained or suffered by, or the death
of, any person or persons ariginé or growing out of, or in connection with,
the performance of this agreement, or any act or omission in connection
herewith, and RESEAR(iHER hereby indemnifies and é.grees to hold SPONSOR
harmless against any and all such claims.

"IN .WITNESS WHEREOF, fhe parties hereto have executed this

agreement on the day and year first above written.

JOHNS-MANVILLE CORPORATION

BY

SPONSOR

INDUSTRIAL HYGIENE FOUNDATION
OF AMERICA, INC.

pwﬂ()a@ Tealle

Managing Director

RESEARCHER

pRODUCED
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INDUSTRIAL HYGIENE FOUNDATION OF AMERICA.INC.

MELLON INSTITUTE, 4400 FIiFTH AVENUE

PITTSBURGH, Pa. 15213

June 1, 1966

Prospectus for
An Investigation of:
a., The Specificity of Asbestos Bodies and

b. The Biologic Effects of Trace Substances
Associated with Chrysotile Asbestos,

INTRODUCTION

(1

Thomson' ’ found that about 30% of the people that had died in
hospitals in Capetown (500 consecutive autopsies) had "asbestos bodies"
in the lungs. The same author(z) found a similar prevalence of "asbestos
bodies'; amoné the hospitil deaths in Miami, Florida. Cauna, Totten and
Gross(3) examined the lungs of 100 non-selected hospital deaths for which
autopsy permission had been obtained, and found that 40% of these hadb
"asbestos bodies" in their lungs, Ian Webster{?) recently reported a 47%

| prevalence in Johannesburg.

There is, at present, a reasonable doubt that ''asbestos bodies"

are specific indicators of the inhalation of asbestos fibers, Such bodies
have been found in coal miners and talc workers where they have been called
"pseudo-asbestos bodies.'" Recently Davis(s) and Collet(é) have demonstrated

the intracellular development of "asbestos bodies'" secondary to amorphous

matertal,

AN ASSQCIATION OF INDUSTRIES FOR THE AOVANCEMENT OF HEALTHEUL WORKING CONDITIONS
ZIM - 83
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Asbestos occupies an anomalous position in its ability to produce lung
damage, causing diffuse fibrosis and possibly also lung cancer. It is anoma-
lous inasmuch as no other silicate has been shown to possess this ability.

The {ibrosis encountered in talcosis is limited to the tremolite variety, which
is asbestos-like, On the other hand, the pneumoconiosis associated with

. the mining of mica (another silicate) has not been investigated experimentally,
and the fibro-gen_ic activity of the dusts coexisting with the mica has not been
evaluated, Other silicates may evoke either minimal or relatively sliéht
inflammatory changes, and are incapable of producing lung cancer.

Inasmuch as certain polycyclic hydrocarbons and trace metals known
to be potent cancer-producing agents have been demonstrated in asbestos,
particularly nickel, chromium and benzopyrene, the ?ossibility exists that
the trace metals and/or the polyCycli.c hydrocarbons may be solely responsible
for the observed pathogenicity.

This possibility is supported by two findings:

l., The report of Braun and Truanf?) which indicated that the preva-
lence of lung cancer among Canadian asbestos miners was no greater than
that of the general population. This was in contrast to the report of Doll(e)

which indicated a greatly increased risk of lung cancer among British workers
exposed to asbestos dust while fabricating the asbestos.

2, In a recent investigation in the laboratory of the Industrial Hygiene
Foundation, lung cancers were found in rats exposed for 18 months to high
concenirations of chrysotile dust.(g) Because rats exposed to chrysotile, dust

by other investigators failed to develop lung cancer, there is a good probability

PRODUCED
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that the chrysotile dust that produced lung cancer was significantly different
from that which did not have this effect, It is possibﬁle that this difference is
caused by a coating of nickel steel alloy applied to the asbestos dust particles
during the continuous hammer milling process used for rendering the dust
respirable. This method has not been used by previous investigators. Nickel
has been found capable of producing lung cancer in trace amounts.

Although asbestos and glass are both silicates, the industrial health
experience with workers of these two materials has been vastly different,
No pulmonary disease has been reported in workers exposed to glass dust,
Nevertheless, the dust of filamentous glass has been labeled as highly
dangerous in the lay press by éssociation with asbestos. It is a fact that
although the effect of flake glass dust on the lungs of animals has been reported,
no similar study has been made of the dust of filamentous glass which does

not have an associated resin or filler.

PROPOSAL
Phase 1,

It is proposed to examine the response §f animals lungs to different
inorganic fibrous materials of contrasting chemical composition, and to
characterize the differences and similarities in the response,

Phase 2.

It is proposed to investigate the influence of trace minerals and poly-

cyclic hydrocarbons (i.e., benzopyrene) associated with chrysotile ore or

the subsequent processing on the long-term response of the lung to the dust,

PRODUCED
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Another objective of this phase is to obtain definitive data on the long-
term cffect of dust derived from filamentous glass upon the lungs. Three
varieties of such glass dust will be investigated:

I, with the phenol-formalidehyde-~type of binder

2. with the binders used in textiles

3. without binder.

Phase 3,

A comparative study of the three main types of asbestos dust (chryso-
tile, amosite and crocidolite) is proposed to attempt to pinpoint the cause of
biclogical activity-—i; e., whether due to silicates per se or the associated
trace metals or hydrocarbons, Positive findings would be a basis for identify-

ing any possible health hazards and for suggesting specific engineering or

other process controis to eliminate such hazards.

MATERIALS AND METHOD

Phase 1.
The foilovﬂng fibrous materials will be reduced to respirable particle
size (<31) and will be injected in amounts of 3.5 mg. to 30 mg. as aqueous
suspensions: |

1. chrysotile dust (prepared by milling in Wright mill and
with demonstrated carcinogenic potential)
. chrysotile dust (unmilled synthetic)*
aluminum nitride
tricalcium phosphate (filamentous)
{fibrous glass
a. with phenol-formaldehyde-type binder
o-b. with binder used for textiles
c¢. without binder
6. magnesium hydroxide (brucite)
7. mineral wool
8, zinc oxide (filamentous)

o W N

-

* Synthetic chrysotile has been prepared at Mellon Institute by Dr. William I
Granquist. Electron photomicrographs show the characteris?czk&xbuﬁedéﬂystaxs.

-8
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These materials will be injected intratracheally into hamsters under
ether anesthesia, Previous experience has demonstrated that asbestos bodies
will form in response to chrysotile dust within five months, The animals will
therefore be held for six months and then killed, Asbestos bodies will .be
sought in iung juice as well as in the lung tissues,

The lungs will be expanded with buffered formalin under a head of
10 cm. of water. Blocks removed from these lungs will be sectioned at 6 1
after paraffin impregnation. These sections will be stained by different
methods and photographed sequentially to provide means for studying more
completely the tissue reaction to these various materials. Search for the
so-called asbestos bodies will be made using routinely stained sections, and |
sections stained for iron. In addition, unstained cleared sections will be
examined under dark-field conditions for asbestos bodies, The latter glow
when #xamined in this manner.

The difference in tissue reaction between the synthetic chrysotile
dust and that which is known to be fibrogenic as well as carcinogenic will
point to the contribution to pathogenicity made by one or more of the various
trace substances which may be associated with chrysotile asbestos dust as a
result of processing.

The development of ""asbestos bodies,! better termed Ferruginous
bodies, to dusts other than asbestos would point to the non-specificty of

these structures and to the desirability of collecting such "asbestos bodies"

from human lungs in order to subject them to electron-probe analysis, Such

PRODUCED
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analysis could give information in regard to the chemical make-up of the dust
responsible for the development of the Ferruginous ("'asbestos' body.
Phase 2.

In order to explore the etiologic role of the various components of
chrysotile asbestos in the production of lung fibrosis and lung cancer, six
series of rats will be injected intratracheally with the following:

1. chrysotile dust known to be carcinogenic(g)

2. synthetic chrysotile

3. aynthetic chrysotile plus nickel

4. synthetic chrysotile plus chrome

5. synthetic chrysotile plus nickel, chrome and benzopyrene

6. nickel alone or with carbon as carrier

7. chrome alone or with carbon as carrier

8. benzopyrene with carbon as carrier.

These rats will be held for two years and then killed. The lungs will
be prepared for examination and sections cut in the same manner as in
Phase 1.

Three other series of rats will be injected intratracheally with the
following dusts:

1. filamentous glass with phenol-formaldehyde-type binder

2. filamentous glass with the binders used for textiles

3, filamentous glass without binder.

These animals will also be held for two years and then killed. The lungs
will be prepared and studied as in the preceding groups, with special attention
to asbestos bodies in lung tissues or juice.,

The number of animals per series will be such that there will be

no doubt regarding the statistical significance of the results,

PRODUCED
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Phase 3.
SUPPLEMENTARY PROPOSAL

(Note: The following suppiement has been added
to the original proposal of April 15, 1966.)

INTRODUCTION

Because of the interest of a number of companies in biologic
investigations similar to those planned for chrysotile asbestos, but using
instead, amosite and crocidolite, an additional investigation is proposed
to be undertaken concurrently with the one proposed April 15, 1966,

As iq the .proposal dealing with chrysotile asbestos, the purpose
of the presently proposed concurrent investigation is to attempt to pinpoiz}t;
the cause of the biologic activity of all three main types of asbestos dusts:
whether this.lies in the silicates per se, in the associated trace metals,
or in the associated hydrocarbons,

Becausev neither amosite nor crocidolite is available as a pure
synthetic material, the investigation proposed for these two types of
asbestos is necessarily different from that prof:osed for chrysotile, Never-
theless, in order to make the investigation complete, it is desirable to
include also chrysotile in the new investigation since different methods are
involved.

Inasmuch as the biologic activity of asbestos seems to have two
components: (a.) inflammatory--responsible for asbestosis, and (b.) neo-

plastic—responsible for lung cancer and mesothelioma, it is advisable to

PRODUCED
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investigate both of them, This can readily be accomplished within the four
year span contemplated for this investigation,

In order to determine whether the biologic activity of asbhestos
resides in the silicate, in the associated trace metals, or in the associated
hydrocarbons, attempts will be made to remove the trace metals and the
hydrocarbons from their respective silicates and to compare the biologic
activities of such "purified" asbestos samples from which these associated

materials have been removed.

PROPOSAL

As a prerequisite to any biologic testing {insofar as the lungs are
concerned), it is necessary to reduce the asbestos to a respirable particle
size. This will be done in the following manner: the amosite and crocido-
lite wiil be ball-n‘ﬁlled and then fed into continuous hammer mills modified
from a design by Holt and Young(.lo) The dusts emerging from the hammer
mills will be collected in electrostatic precipitators. This method has been
used successfully by us to reduce chrysotile asbestos to a particle size,
70% of which was respirable. A sufficient quantity of finely divided chryso-
tile dust is available for the purposes of this investigation,

All three types o; asbestos dust will be deprived of the greatér
portion or of all of their hydrocarbon content in one of two ways:

1. by continuous extraction with various solvents

2. by heating beyond the decomposition point of the

hydrocarbons,

The trace metals will be removed from the three types of asbestos

dust bvy treatment with aqua regia followed by treatment with EDTA (ethylene

diamine tetraacetic acid, a chelating agent).
PRODUCED
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One batch of each type of asbestos dust will be subjected to both
procedures, i.e., removal of trace metals and removal of hydrocarbons.
Accordingly, each of the three types of asbestos dust will consist of
five batches, each with a different composition:
1. the unaltered dust as collected in the precipitators
2. the dust minus the hydrocarbons {heat-treated). Here,
it is anticipated that there may also have been some change
in the chemical structure of the asbestos through loss of
some molecules of water of hydration,
3, the dust minus the hydrocarbons (solvent extraction). Here,
it is anticipated that the extraction may not be 1009, complete.
4. the dust minus trace metals
5, the dust minus trace metals then subjected to solvent extraction
to remove most of the hydrocarbons.

In order to investigate the inflammatory component of the various

(15) batches of asbestos dust, these will be injected intratracheally into

rats and hamsters. The lungs of these animals are expected to show deﬁniti‘;é
changes within o.ne year after the intrapulmonary introduction of the dusts.

In order to explore the lung cancer agpect of the neoplastic com-
ponent of the biolog>ic activity of asbestos dust, additional rats will be injected
with the same batches of dust as above and allowed to live out their lives.
Most of the animals, however, will have died before the end of the third year.

The other (mesotheliomatous) aspect of the above neoplastic com-=
ponent will be investigated by injecting the 15 different batches of asbestos
dust within the pleural cavity of rats and hamsters and allowing them to live
out their lives. Most of these animals will also have died before the end of

the third year.

PRODUCED
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For the investigation of the inflammatory component of asbestos
dust, a large enough number of animals wiil be put on test to allow sampling
at intervals throughout the year and still have an adequate number remain-
ing to represent the 12 month old lesion.

A tabular summary of the protocol is attached.

REPORTS

Definite trends in regard to the inflamn:\atory component are expected
to be demo;ustrable in animals that will be killed prior to the 12 month period
(as indicated under footnote (b) in the Tabular Summary). An interim report
covering the findings in these 420 animals will, therefore, be issued at the
end of the first year,

B.eca.use few, if any, tumors are expected to develop prior to 24
months, no intevrim report on the neoplastic component wiil be issued until
the end of the third year. The final report covering the entire investigation

will be issued toward the end of the fourth year, This report will probably

be in the form of several manuscripts suitable for publication.

SUPERVISION

Research wild be performed under the direct supervision of
Dr. Paul Gross, Director of the Foundation's Research Laboratory.
The Foundation's stﬁdies on asbestos presently are being conducted under
partial support of the U. S. Government through a National Institutes of
Health grant and a contract with the U. S. Public Health Service, Division

of Occupational Health (Dr. Lewis J. Cralley),

PRODUCED
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TABULAR SUMMARY OF PROTOQOCOL

Dust

- ) Dust Injected Intratracheally Injected Intrapleurally

° 5 ‘% for for for

g_g < |_Inflammatory Component Lung Cancer Mesothelioma

>wl m No No No N N

[_* < . b * * 00 0.

Rats'? Hamsters'?) Ratstc) Rats{®)  Hamsters(¢)
© 1 20 290 20 20 20
ol 2 20 20 20 20 20
al 3 20 20 20 20 20
2l 4 20 20 20 20 20
51 s 20 20 20 20 20
1 20 20 20 20 20

21 2 20 20 20 20 20
51 3 20 20 20 20 20
£l 4 20 20 20 20 20
<l s 20 20 20 20 20
o 1 20 20 20 20 20
'-°~ 2 20 20 - 20 20 20
3] 3 20 20 20 20 20
3l 4 20 20 20 20 20
51 5 20 20 20 20 20

TOTALS 300 300 300 300 300

(a) The following batches are identified:
No. 1 = dust @8 collected from electrostatic precipitators

No, 2 = dust extracted with solvents

No. 3 = dust heated to decompose hydrocarbons
No. 4 = dust treated with aqua regia and EDTA
No. 5 = dust treated as with No. 4 and No. 2

(b} Two animals killed immediately after the dust injection
Four animals kiiled 4 days after the dust injection
Four animals kilied 1 month after the dust injection
Four animals kilted 6§ months after the dust injection
Six animals killed 12 months after the dust injection

{(c) All animals allowed to live out there lives

PRODUCED
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MELLON INSTITUTE, 4400 FIFTH AVENU -
6 RECD
/A//[‘ /‘//:’,!;, oy \/) 0o 7 5 PiITToBURGH, Pa. 15213
o June 3, 1966
i
TO: Mr. Leon Horowitz Certain-teed Products Corporation )
Mr. C. L. Sheckler Johns-Manville Corporation
Mr. F., H. Edwards Owene-Corning Fiberglas Corporation
Dr. Lee B, Grant ‘ Pittsburgh Plate Glass Company <
nE ) Dr. J. H. Wolfsie U. S. Rubber Company )

Regarding my letter of April 14, during the past month it has become ap-
- parent that the Foundation's original proposal for an investigation of the specificity DR
\ of asbestos bodiea and the biologic effects of trace substances associated with chrysoe »'-J}_;
- tile asbestos was not sufficiently comprehensive, in that it did not cover the amosite ﬁ,
and crocidolite forms of ashestos which are of interest to industry, It will be recalled -
{ ~ that the original study depended on the availability of synthetic chrysotile (through &
© Mellon Institute); inasmuch as synthetic amosite and crocidolite are not available, ‘& g‘s

' Dr. Gross suggests that a separate, additional study (attached) be performed cone ;‘
currently, '

ey

The supplemental study requires more animals and will be extended an
- additional year, .It is thus estimated that the original budgetary requirements will
. be $100,000 during the first three years and $50, 000 in the fourth for a total of
7' $350,000, Each sponsor listed above would thus pay $20, 000 during the year ‘. %
" July 1, 1966 to June 30, 1967. The Foundation is prepared to undertake these studies’
if sponsors listed will sign both copies of the Revised Agreement for Sponsored
. - Research, returning one copy and retaining the other for sponsor's files,

BT It now appears that support for the second, third and fourth years may
“ e 'very well develop on a broader base; Dr, Gross has been invited to present our g
proposal before the Asbestos Textile Institute on June 9 and a similar briefing will i
.. be scheduled for the National Insulation Manufacturers Association (and also any -
‘% other large asbestos manufacturing companies not covered under these industrial "o

15;,‘-. . associations), B ;

{a. - . S LT
v -,._} S . . X '.=‘.

o , From informal dtscussions durmg the past month, it is our impreuion N
B _i'j};,' that each company recelving this letter wishes to keep on schedule, and have the ! } LR
~ Foundation initiate work on July 1. A prompt response, indicating approval, would i@
", provide Dr. Gross with a stronger proposal to present to the Asbestos Textile Insntute».
. on June 9, in hopes of extending the base of support; this would, of course, be very. '
. advantageous from many respects,

‘Please call Dr. Gross or me if further questions arise.

/% lfrde‘rreviuze, M.D. : PROD“

Encloiurei S irec
: "~ AN ABSOCIATION OF INDUBSTRILS FOR THE onmccugnv rlv)-t:Auntre\. WORKING CONGITIONS J“
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" %L were five gorporations imvalved with the sequest that each corpontﬁ.on pay 20,0
'\5.‘(}'““. yooar for s three yoar period and the USPHS would supplement that eum.over: a'
C i, thres year period, The cost between the April llth letter and present date k
W increased to $20,000 @ ysar per corporstion for three years plis 810.000;(01'
- additional year o a8 I interpret the contract, the total per corporatic wld
be m,ooo ror f.hm yoars muad ot 830,000 tcr the sarme poriod. _

i 1?‘ . BTUDT OF FIEROUS MATERIALS
dh ‘“&
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I doubt very much that Certainetesd Produsts, U, 8..nnbbor amd g
Pittaburgh Plate Glass will agres $o an {ture of tl'\h siss, consides
that their interest in amosits and crov te is miniwml, Unless, this :I.l g
8 joint industry study with at least the five original corpoutim pmiow
it could very well result in being labelled biswed and we would £ind ourselves in
the npms. pooitim Ly tho ztm horpcnuch md thoir had atndioa. .
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take this PROJ’ECT for the SPONSOR, both parties agreeing to the terms '

~and conditions hereinafter set forth,

~ * Supersedes Agreement for Sponsored Reséa_rch dated April 15, 1966,

. . of 1164 %
INDUSTRIAL HYGIENE FOUNDATION_OF'AM'ERICA,INC. ' v %

MELLON INSTITUTE, 4400 FIFTH Avenve
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REVISED AGREEMENT FOR SPONSORED RESEARCH*
THIS AGREEMENT, made and entered into this first day of June, .
1966, by and between JOHNS-MANVILLE CORPORATION x
hereinafter referred to as "SPONSOR", and INDUSTRIAL HYGIENE FOUN. $
5

DATION OF AMERICA, INC. » & nonprofit corporation hereinafter referred

to as "RESEARCHER".
WITNESSETH:

RECITAL OF FACTS:

SPONSOR desires the services of the RESEARCHER in the conduct
of study, research, development and other work related to and for the pur-:":
pose of gaining useful knowledge in the following matter;

An investigation of the factors involved in the pathogenicity

of asbestos dusts, and of filamentous glass dusts, and the
spec1f1c1ty of the so-called asbestos (ferrugmous) bodies

heremafter refer*d to as the PROJECT. RESEARCHER desires to under— 3
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NOW, THEREFORE, in consideration of the premises and of the -
‘mutual promises and covenants herein contained,' the parties hereto agree

as follows:

1. Undertaking,
SPONSOR engages RESEARCHER to. carry out the PROJECT by

cond.ucting study, research, development and other work therein and
thereupon, and the RESEARCHER agree»vs to unde;rtake and cariy out the
PROJECT using its best efforts in performing such work and devoting to

it such time apd attention as is reasonably require& for the sufficient progress
of the PROJECT. The PROJECT will be under the direct supervision of the:

RESEARCHER'S Research Pathologist.

2. Effective Date, Term and Termination.

This agreement shall become effective on July 1, 1966 and shall
terminate on June 30, 1967, At the termination of each contract year,

agteements for continued support for subsequent years will be submitted.

3. Progress Reports, -~ - = - e it
" RESEARC’!:IER agrees to make progress reports periodically as

. indicated, setting ’forth the findings and prog'ress made in the course of the

k - PROJECT and other information pertinent thereto. The final report will be

.submitted June 30,' 1970, -

PRODUCED
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4. Publication Rights.

It is also agreed that no advertising, promotional, or publicity matter
containing any reference to the RESEARCHER or to any of its‘ employees'.
shall be made use of by the SPONSOR or anyone in the SPONSOR'S behalf,
unless and until the same shall have first been subrhitted to and received the
approval in writing of the RESEARCHER. The RESEARCHER reserves ex.
clusive right to publication of material developed in the Industrial Hygiene
Foundation of America, Inc. Research Laboratory in suitable scientific
journals if the resuth of the research merit publication; however, the
RESEARCHEf!. Qiil not publish any findings in association with the name of

the SPONSOR unless the SPONSOR gives permission.

5. Charges,

RESEARCHER'S charge for partial support of the Industrial Hyéiene
Foundation of America, Inc. Laboratory Research in carrying out the PROJECT
'And partially covering coxnpefxs’ation to personnel engaged in carrying on the
work, clerical and conisultati_ve services will b.é Twenty Thousand Dollars

 {$20,000) for the period extending from July 1, 1966 to June 30, 1967.
(Coﬁtinﬁed sup'poft‘for the period extending from July 1, 1967 fo Jung 30, 1970

wiil be a maximum of $20,000 pe.r SPONSOR per year for the second and
third years and $i0.000 for the fourth lyear. It is hoped that additional
SPONSORS will's‘upport the pioject in the second, third and fourth yéars ,

thereby reducing the total cost per SPONSOR in subsequent years.)

.  PRODUCED
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6. Independent Contractor.

o
By, T,

. L

o L i ot .
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It is agreed and understood that the RESEARCHER is actmg as an

mdependent contractor in the performance of any and all work hereunder ‘

. and that the SPONSOR shall not be liable and responsible for the payment N ‘
ofbany and all legal claims for damages made by the RESEARCHER'S em- . 4
pioyees or agents, or by any other person or persons, on account of any

property damage or personal injury sustained or suffered by, or the death

of, any person or persons arising or growing out of, or in connection with,
the performance of this agreement, or any act or omission in connection

herevﬁith, and RESEARCHER hereby indemnifies and agrees to hold SPONSOR

harmless against any and all such claims, s

IN WITNESS WHEREOF, the parties hereto have executed this

agreement on the day and year first above written.

B

- JOHNS-MANVIL, CORPORATION

—

LBl a0 vk v e

INDUSTRIAL HYGIENE FOUNDATION
OF AMERICA, ING.

Managing Director

RESEARCHER

PRODUCED
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(412) 887-2100

INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC.
5231 CENTRE AVENUE M)  PITTSBURGH, PA. 15232
\

December 23, 1968

ESTADLIAMED 1038 .

TO THE SPONSORS OF IHF FIBROUS DUST STUDY: = 7"'7“.7 i

1%
——

vwMr. Hugh M. Jackson Johns-Manville Corporation L

. Mr. Russell Brittingham Pittsburgh Corning Co rporation R &
Dr. Lee B. Grant PPG Industries i
Dr. Jon L. Konzen Owens-Corning Fiberglas Corporation A

Dr. Joseph L. Goodman Raybestos-Manhattan, Inc.

In the past our reports of progress usually have been submitted to
sponsors ondales specified in our research agreements,

.

We are now considering instituting quarterly reports, and our first. "
such attempt is enclosed herewith. To supplement the written text we haye :
developed a new system of tabulation, which we hope will aid its comprehensibility %

Your comments, pro or con,
in your behalf,

are solicited to guide our future efforts
Best wishes for the holiday season and New Year.
Sincedely,

,-/ - -
\ ()‘QLX \~i- _ l,( ¢

: Robert T. P. deTreville, M.D,
" - President :

deT:ejd

Enclosure

"¢ec: Mr. C. L Sheckler

. AN A.lécl‘YlON OF INDUSTRIZ® FOR THE ADVANG EMENT OF MEALTHFUL WORKING CONDITIONS



