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JOHNS - ~f...\_'\""YILLE GORPOlilTION 
TWE1'-rT•TI\"'O EAST J"OllTIETB STUET 

KEW YOli.Jt, :K'. T. 

December 26, 1939 • 

.; 

/J 

Mr. Swnner Simpson, 
President, 
Raybestos-Ma.nhs.ttan,Inc., 
Bridgeport, Con.~ecticut. ( 

... 
Re: 

Dear Mr. Silo.pson: 

Asbestos Dust Exceriments -
Dr. Leroy u. Gardner 

Enclosed is a photostatic copy of' an "Interim 
Report" sub!!li tted by Dr. Leroy U. Gardner in conr.ect::.on 
with the asbestos oust experiments he has been conducting 
during the past three years with the assistance of your 
com?any. 

You will note Dr. Gardner's statement at the 
conclusion of tne report tnat ti~ experi~ents are not yet 
couplete and that an adaitional sum of t-5,000 will be 
re<1uired to .finish them. Dr. Gardner, 1n his letter 
transmitting the report, says "I sincerely trust that 
the companies who have sponsored this worA may feel dis­
posed to help us to finish it." 

May I have, as soon as possible,an expression 
of your co:ipany's position as regards the continuance of 
these expericents and its willingness to share in the 
expense thereof for an ad.di tional year? 

VB:y 

Sincerely, 

~-;n. ~tk-<-'.>\_ "V c.nai vet"' ~;g~n, 
General At~orney. 

v\ 

---::- / --.. -:., 
---···.··f ... 

(./ 
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PLAINTIFF'S 
EXHIBIT 
/(J 

Interim Renort on Experimentnl Asbestosis 

at the Saranac Laboratorz , 

" "-·I., .... /...,!-·"----

The or1r,1nal purpose or these experi~ents was to 
reproduce in animals an advanced stage or asbestosis whose 
proeress could be follo,·1ed ana tor.1ically and in x-ray films. 
There were t,·10 r.ajor object1 vos - one, to establish a better 
correlation between the vo.rious shadov,s seen in x-rays and the 
pntl1ological cnnnces in the lun~s, o.nd the other to determine 
in how far associated infection was responsible for the severer 
manifestations of the disease. 

Upon the basis or prcviou.s experience \11th pure free 
sil~ca, it was thou{;ht tho.t the reaction to inhaled nsbestos 
would develop most rapidly if the inhaled fibres v,ere ·exceedinr;­
ly fine. Accorclinc;ly Canadian chrysotile was ground in a steel 
ball mill until prs.ctica.lly all of the r.1atcrial was reduced to 
2 microns or less in ~aximum.diameter. 

This r.roun~ fibre was placed in a hopper and churned 
to 11 berate dust in the o. tT:losr-here of an 8x8x8 foot animal· room. 
It has not been 11reviously reported to the sponsors of the 
experi::1ents :::.nd in fo.c t the ,·rri ter ,·,as until recently un:iware 
that one volume of uncround fibre was being added to every three 
vol~es of the very fine asbestos to facilitate agitation of the 
rno. terial in the hopper. 'l.1hus there has been a lir,:i tod nmount of 
lona; fibre asbestos liberated in the atmos1,hen; ho,·;ever the 
quantity is co1:1r--aratively small as the paddle, movinG freely in 
the hoprer, does not fracture much of the coarse fibre. The 
avera6e concentration or fine asbesto!l d\.1.st inside the o.nil"!'\:tl 
car.cs ran:ed o.bout the \"1all or this rcor.1 ~1as been 145 million 
particles r. er cubic foot of ·air. ( It shculd be noted that thi/s 
fic;ure is 29 ti~cs that set b:r the U .s .Public lleo.lth service 1115 
the r.io.:xi:nal r,ermissable concentration of asbestos ·dust in ··-.·. 
1ndl.\s try) • . · . · I 

Expo::;ed to this concentr::it:ton for O ho,.u-s n day, 6 i 
da:,s o. Yteek,were 80 cuine::i i:irs, 8 raublto, 20 white ro.t:; and 
17 cats. ::ec;inninc with the fi!'th month of the c:xposnre, O:l.1nl:-le 
~u.ine:i r.irs were oo.crificod nt interval:::;. 'lhe la::st ~roup ·,·,:is 
l:illed on Sept. 25, lCJSCJ, thirty months o.ftcr :.ito.rtinr, the .cx­
:ro:::;ure. Ao sho,m in ficure 1, there l:::; bnrcly enou.ch chnnGe in 
a thin microscopic aection to be visible on ~~cn1fico.t1on of 2 
or 3 dia.;;ieters. Still hirhcr _maGnifico. tions ( not rcprod,-.cod here) 

) . reveal trot the reaction is not.fibrous in character, but more cf 
'- ·. the no.ture of a chronic inflr..r.-..:ition. 
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Ficures 2A and 3A show tho le:Js advanced chanses after 
c~·-o::;urcs of 12 and 20 mon tl1s rcsi.;cc ti vely. Fir,u.re 2B de:-nons tra. tes 
for conparison the very r.1uch r;rea. ter reo.c t!on obtained a.fte·r a 
12 r.ionths nsbes tos exposure in a previously reported experiment• · 
In that instance the avern:;e atr.lospheric d-..tst concentra.tion mis 
only a.bout one-third that in the r,resent experi:::ent, but the 
fibre was longer in that case. . 

This experience seemed ·to deI:1onstrate tl-:nt, contrary to 
the behavior of quartz, o.sbestos ~ust would not become more 
irri ta tine; as the size . of the J:;artic les decreased. 

This concl,lsion could not be mo.intained, ho,·,ever, until 
1 t was }>roved that the particula·r lot of nsbestos was cap:-.ble or 
prod'.1cin!~ i'ibrosis in the lunfs of c;uine3. pies. The only v,ay to 
be certo.in or tllis point was to try another inhalatio~ experiment 
as rrevious experience had shovm thnt injection tests are not 
a~plicable to asbestos dust as they are with quartz. 

Accordingly, in the !'all or 1938 another dust room was 
taken over for an experir.lent vii th unground asbestos of the same 
lot.- Arter some experimentation a suitable dust, containing a 
hich proportion of fairly lone i'ibrcs wo.s sec\.1.red by ai'fixing 
both to the sides of the dust hOIJper nnd to the rotating paddles 
a f!eries of steel wire brushes. 'l'he sheerinc action or the 
Oi:po~inr. sets of wire$ brol~e the a.sbes tos · into lon,etl~s tlu t 
could be inhc.J.ed. Im1ide the ca(!es the o.vernc:e atmosrher!.c 
conccntra t1on of i'i bres thn t could be exr-ec ted to be inhaled 
in to the lun~s was 37 .s- million po.rtic lcs 1,cr cubic .foot or air. 

On the sa.n1e· 8 hou.r da.1ly schcdttle 100 ,:uinca pies, ·20 
_white mice nnd G co.ts were exi:oscd in this room. 

'lhe ::;uinea pif:3 :"'n ve been oa.crificod o. t interv:ils, the 
l:1~t rroup_bcine killed on l!ovcmber s, 1939, one year nfter 
s to.rtinr- the ex1:,osurcs. Ao sho,·m in fiQ1rc 3B there is much· 
n1ore rec.c tion to the lonr: fibres than to the finely ~round 
r.ater1.~l fror:i the a3.T.'le lot, even thour;h the ccncentra.tion in-. 
the o.ir was only nbo\.1. t one-fourth as c;reo. t. 1Iit9i1c~ .r.1ao;nii'ic:i. ti-op~. 
show t?,?- t the lcnc;er fibres ara bec1nn1nc= to co.u~c .flbrosi:J ) ) 
r:l ther than the chronic ini'laJ:lJile. ti.on produced by the fine . 
l?"iQ. terio.l • 

To learn more tl10.n could be inferred from r.1ere in­
srect.fon or r.11croscopic sections c.bout the qunnt.ities or C.u~t 
inhnled in to the lun:~o, re1,rcscn ta ti ve ;:ro1>ortions l~'\ vc been 
subj cc t.c<l to che~:tc~l ano.l!"S~s. For t.he fine ma tcrinl tbe:se 
tests ,·:ere not st:irtcd until the l:'.:th ronth of exrosnre, t:hcn 
it cw:e to be o.::precia.tccl thnt t.hc c.nticipo.tcd ·fibro~is ,·,ns net 
dcvelopinc. In t.he. lone i'ibro e:-:r:cri::!cnt thdy were ma.de earlier 
but only a f e,·, or t.l'H?r.1 'l"ri 11 be rer:ortcd hero ns they ha vc no 
ba.sis 0£ cor:ipo.rison. In tho follov,inr, figures it ,,111 be noted 
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· _t~at in neither series is the ·,,ei-=-ht of 1nh3led naterial 
·sufficient to affect the i:er cent of ash very rnuch. 

?:acncsitu!l s!.lico. tc car.not, of course, be detcr1,ined 
as :mch and the a=ioi.•.nt of availa"l>le t1s!lue in each lUJ16 
:precluded dete!--:,ina tion or both macnesiur.1 and silica.. There­
fore onlr the latter \73.S done. It is to be under.stood tr.At in 
the table the S102 va.lues are r.erely an index of the relative 
ar.!ounts of ·o.sbestos present in tt;e different lunc;s. 'Ihe values 
shoYm by the figi.\res· for l reonth 1s e:r.r;osure to long fibre as­
bestos· berin to a;pro:ci::-:a te those for a nor?:!31 cuinea pir,. It 
Ytill be noted th~ t 3 or in some cases 2 anir.als I lunr,s were . 
analysed after ench interval of exposure. The results for each 
is civen to indicnte thc,decree of individual variation. 

Table 

I . 

.. 
) 
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Lon5 Fibre Asbestos Short Fibre A:3bestos 

Period ~ . 
;F-r:pose~ Dry Lung Tissue Ash Dry Lun~ Tissue A"'h ( 
"'-~ % Ash % S102 % s102 ~~ Ash % % S1 s102 

l mo. 4.35 0.04 1.10 

4.33 0.09. 2.11 

4.37 0.04 0.93 

8 mo. 4.72 0.10 2.21 

4.92 0.09 1.90 

4.34 0.07 1:.ss 

12 mo. 4.87 0.25 5.20 5.02 0.51 10 
. . 5.02 0.20 4.09 4.58 0.46 10 

~ 5.16 0.31 5.99 5.16 0.54 10 

15 mo. 5.00 o·.49 9 

4.76 0.43 9 
r:,a 
11..i• ~ 4.95 0.53 10 

20 mo. 5.86 0.85 14 

6.34 0.90 14 

24 mo~ 5.42 0.78 14 

5.50 0.78 11 

30 mo. 5.35 0.96 .. 17 

6.55 .1.27 . -- 19 . . • .. .. 
. / I 

r· • I 
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The above ficures prove tbit with both lone and short 
fibre dusts s16nificant quantities are enterinc the lun6S• '!be 
comparisons at the 12 monthintervnl indicate tha.t more short 
fibre enters the lune than long. Thie of courso would be ex­
pected in view o! the more ready ·penetrntion of the fine du~t 
and the fact that its avera.ee concentration in the air wa:, _four 
tir.~e s as great. 

The proof now seems conclusive that erindine asbestos 
to this. de£ree of. fineness destroys its cnpn.city to irritate the 
lunr;s. . 

1. It has been shown th::i.t long .fibre asbestos ·vrill produce 
sicn1!1cant chanc;es in ,:uinen pirr,s luncs wi th,in a period 
o! one year. 

2. It has been shovm that on crindinc; S(l'!le o! the so.me lot <£ • 
asbestos it is no lcnger cai:.able o.f causinc the ~u1r.1e 
effect in 30 months. · 

3. It has been proved by chemical analysi~ tba t the .failure 
to react is not due to .failure o.f the .fine Jna terial to 
penetrate into the luncs. 

4. It has been shovm that about one-fourth the atmospheric 
concentrnt1on of lonr, nsbestos fibres has much greater 
effect upon tJ;1e lunc;s than a concentration 145 million 
per cubic .foot of exceedinGlY fine p~rt:tclcs .. 

This evidence stronc;ly suGcests that the irritation 
·fror:i asbestos is not chemical but mechanical in nature. Attempts tc 
· prove this hypothesis have talcen various directions. 

It has been sho,·.n in o. series of 1njec tion experiments 
th:it no .f~bro:1is re~ults t.!1en nsbcstos is injected into other .. 
orGa.ns o! the body tl~nn the lw1cs. Cher.1icnlly nc ti ve quartz, 
hoY1cvcr, c auccs fibrosis ,·1he1:evcr it cor.les in cont:ic t ,.-,1th._ 
connective ti=sue cells. · · 

It ho.s been shovm tr.at, in nnim:?.lc, asbestosis docs n·ot" 
procrc::.::. ntter ccsse. tion of exr:osure. '1ne reverse is tnie in the 
case of che1;1ico.lly active quo.rtz. Tl~e smooth coverinc; de,;oi,i ted 
uron the surface of o.n u~bestos fibre that forms the asbestosis 
body after two months contn.ct with the tissues ,·1ould tend to 
minimize 1:!echo.nic al injury. • 

It seer.1ed ):'lrobnble that tho lun::-:s ro.t: er thnn the other 
, ,, orsnns should be mechnnically injured by o.obcstos becnuse the · 

'-- l~GS move rapidly o.nd constantly. To test- this theory the lun~s 
of four dor;s v,erc injected y:1 th a hoo.vy su::.r,cnsion or lonr; !Hire 
o.sbcs tos. "t:.y meo.ns of a tube in the v:ind ripe, r.1a terinl was c:ire-
1\Jlly introduced in both lunGS• Then ono lune; was collapsed by 
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-cn\ltcriziD~ the inside of its :item bronchus with silver nitrate 
r-o· that~ no loncer moved in rcsp:\.ra tion. Thus we h:id v1ha. t 
was thourht to be effective do::ies of asbc:Jtos in either lune 
but only one ,1ould movo to produce the r.iccho.nic:il injury and 
resultant fibrosis. 

The animals survived their treat1~ent w1 th no ar,ro.rent 
111 effect. A month aeo two of the docs were killed on the 
first.anniv~rsary of their injection. In each case one lung 
was well collapsed and there were asbestos fibres on each side. 
Ho,·:ever, there ,·.,as ne1 ther .f'ibrosis nor asbestosis bodies in 
either lunG of both animals. Apparently we ~ere misled by a · 
report in the literature that do~s were susceptible to tl1e action 
of asbestos. The result ~as disar-pointing but the method of 
attack seer.is reasonable if it can be applied in Guinea pirs. 
\'le are now trying to overcome the technical difficulties in­
volved in vrorkinr. with suc.h a SJ:1all animal. 

The matter of spcci es susceptibility is a puzzlinc 
feature which need not be discus.sed here. Uone of the rats, 
rabbits or cats exposed to the short fibre asbe:;tos ho.ve re­
acted. 'l'he 6 cnts, no,1 e>.."l'osed to long fibre dust for 13 
months., are beinr; kept in the dust room until their expos\\re 
reaches t,·:o years before c ornpara ti ve x-ray and nna tor.1ic s tudie•s 
o.re becun. Tho c:uinca pigJ continues to be a reliable o.ninu1l. 
with ,·,hich to e>..-poriment. . • 

m1ilo the ·experiments have demons tro. ted that 1 t is 
not rossible to accelerate the rate.of reo.ctlon in the body, 
and the anticipated results have not been realized, 1 t is felt 
tho. t the effort ho.s been citre!'::ely profitable. As pointed out 
in a previo;:::.s report to tl1e s1:,onsors, they ho.ve shovrn the 
innocuousness of finely eround asbestos, which' 1s of real 
practical si~nific::mc o. They probably explain the loclc of 
asbestosis in the mills at ~hetford. They may help to define 
the hazo.rd in other plants ,·1here very finely ~round 1naterial · · 
rnther tho.n fibres constitute the major element in the dust. · JN',,Y 
They serve as a guide to engineers who must control the hazard ro,c:~· ,11 
in plants., 1ndicnt1nc that their efforts must be directed pa.:rt1- ,1.;'/ 
cularly toward the r_ibrous material in the air. :r.. --·-~,._ t;/ r 

In Vie\T of tho proba.b111 ty of :!'Ulf1111nr; the oriGinal_/ / " 
purpose of these experiments, it ~s hoped tho.t the sponsors, 
mo.y agree to rene~, their arpropria tion !'or another year. For, I 
the r-ast 12 r.>onths the Lo.bor!>.tory hns :1ss\1r.1ed the obli::.ation or 
opcro.tinc; a second dust room for the nsbc::to~is ,·,orlc. 'lhe ex-
r.:c:isc is sor.ewha t over ·)5000. In addition 1 t has carried dn 
v:irious collateral injection exr,cri:':lents., such ns those upon 
the dor:s and other:; not n1entloned in this report. It ho.o 
secured o.n approprio. tion for an inhalation cxperi1~cnt upon the 
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the effect of clo.ss wcol, ,·rhich nay prove a useful control 
to the mechanic :il theory of the n.c ti on of Rsbeo tos. It is 
hoped that you rnay find these accor.:i:li~hr.ents su.ff1c1ently 
valUJJ.ble to be willi~ to continue tho ,·,ork. 

Respect~~. 

Leror- U. Gardner, U .D. 

.. 
-. 
)) '.•; 
; . I 

,{'/ 
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