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- Novenber %6, 19@ 

Mr. U. K. Boves : ) 
Oueas-Illincis Glase Coapany ' . . 
Toledo 1, Oblo S T 

Dear Mr. Boves: L ere " .. 

m}.n«d you uux find three cophu of a report on the results 
of animal expsrisents vith Kaylo dunt, As {3 cur cusicm, ve have 
sumaarived driefly material :revioncly prereated, including our in- 
terim rezort dated Ocloder )0, 1947, and bave givea dotiiled dis- 
curolon only of subsequent develoyzents. Vhen all experiasents bave 
been ecapleled, we sxprot to prepars e (laal report vhich will io- 
clude deutails of onch ;hane 30 that all dats will be availatls in 
one place. Hovwaver, the exierissntal atudy of the effects of laba.sd 
Ksylo dust oo normal uainfected snimals i3 nov finished and ¢ -uclus.ous 
upruad on that -ubjoct are fival nmr than tcnhun. 
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Xu the report {ssued one yenr ago, vhich descrides the floci s 
in sninnls thet inhaled Kuylo duat for portod: up to JO mfiu, the 
folloving tentative ocunelusion wvas made: ) 

*la coasequence of the ex;erimental atudies with 
gulnea pigs to deteraine the Diologlieal notivity of = 
Ksylo, i\ may be tentatively eancluded that Kaylo alooe 
fells to :roduce significent ulmonary dasage vuu o= , 

_baled iato the lung.® X 
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Duru.x the 30 to )6 momtis poricd, bovever, definita indte: tion of tissue 
reaction ajrpeared in the lunrye of saimals inhaling Kaylo dust sud there- 
fore, I reg-et to say, cur tentative conclusion qucted adove t.nt de ale 
tered. In all aaisals sacrificed after aore thas )Q scaths af exjonure %o 
Eayln dust unmistakadble evidence of asbeatosis bas develoged, shoving that 
Ta=« 2 inbalation is eajzable of yroducing astestosis and must de regarded 

¢ e ot it " o tardous material. It should be noted thad simce ueither 
the.CO 1o BOr tae daffuse pulscnary fidrosis cauved by inhaled diatinaetous 
sarts vas odsarved, the qwrts and diatomscecus sarth mu of the dust 
apparently de nod produee thelir typical lesioms. 

In ovder %o present more informtion oa the subject asbestosis, esrtala 
evidence derived frca our exyerineatal verk vith ssbastos dust has been dies- 
eizsed.’ 23 these findings have mot yet beea releaned for ,ublisation, I re- 
quest that, viile utiang them a2z rejuired in foraulating a safely prograa, 
you regard them as eonfideatisl., ’ 
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:nhl tted. Following the torsination of the ex;eriszeat in une, it bas 

Boverter 16, 1948 

Toe nev series of exparisents uith resject to the iaflueacs 
of Kaylo on tuberculaus infeation are vell under vay and are pro- 
gressing satisfactorily. It ie, of courne, toc early to expect 
nmmu\ results oa duoh to base ovol unhuvc econelusions, 

n
‘o

.
v
"
 

*C A% this tize may I r"hv brlofly the flunehl arrangrent - 
* for asnducting ihe lnvestization vith Caylo? The recesreh progrma 
“ap to i3 yesr ves carricd on under a contract, initiated ia 19495, 

+ by vhich the experiments vculd be subsidized with & gr=nt of £5,000. 
per yoar. 43 pointed out in 2y letter of Marea 3, 1948, the contraet 
teruionted ofiicially cn Fadriuary 135, 1948, but t:e invenlig-.tioca vould 
bde ecatinuad without charge uotil June becausze the original ex,.rizeats 
vere started lats. Since a ch+ck wvas received uhicn took <are o' the 
subsidy up to Novoabir 13, 1947, tuere ia dus oa tan old . ‘roet he 
sun of $1,250. for tie filzal quarter of the contract (frca icvesmbter 18, 
1947 to February 15, 1943). Ve have delayed sending aa invoics [ loe 

the final guarter until all vork eculd de flalshed and a final rejort 

Tequired soversl nontas to do tha hlstologicsl work, study tas tiamue 
‘:;iufii. collate the data end pregure the regort vilch acccmpanics 

s 1le | &Y 

Ve are includiag im tuo re.ort a br.of reviev of the nev experi- 
zants ia vhich the effsct of inbaled Kaylo dust on tuterculous in- 
festion is Baing etudied., Your purciane ordeiS-170 suthorising this 
oxperinent st $5,000. for cae yoor ie deted February ), 1948, But owing 
to & shortnze of animsls and other unaveidable delays the sctual experie 
sental vork did not get under vay until May. Hence ve have qcnelided 
g;nt fineccial sugport for tils nev sroyrea chould ba duod {rea May 1, 

Tor rasscos outliued in ay letler of Mareh ), I suggestod & tvo- 
Y ar eantraet at 37,000, per year. Your letter of Mareh )1 sckoowledged 

' . *. confirm the extra sacunt of 32,000. iavolved. Never- 
"he. uu, ve Bave proceeded at the old rate and are endeavoriag to abscrd 
e iacressed cost from cur Fouadaticn reserve. 

Ia a fev dayn ocur accounting de;artacat vill forvard a stateaent 
S{ tae zayassats nov due la support of the research ,rogras, s follows: 

Al 

sxperiacnt, begua Zebruary 15, 1945, st rate 
of ‘S.M. ‘ul“l‘l' 

For fissl quarter (lMove.ber 15, 1947 to ledruary 15, 1948) 31,25 

mw begun May 1, 1948, at rate of $%,050. 

Tor flr-t quarter (Mey 1, 1948 to August ), 19.48) $1,2%0. 
Tor seecnd quarter (Rugust 1, 1948 o Noveader 1, 1348) FINN 

3.‘.7!‘9- 
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‘age Je 
ire J, B. Boves 

weng=I11inois Claog Convany Noveaber 16, 1949 

I realize taat our findirgs regsrding Keylo are less favorndle 
tan sn%iaipated. Hovever, since Kaylo is sapabdle of pruducing se- 
stosis, it Lu belter to diszcover i nov in anizals rsther ttan later 
a industrisl vorkors. Thus the ccmpany, Peing forevsrned, vill bte 
1 a bettor zonitloa %o inatitute adejuate control mensures for safe- 
uarding exposed eaploytes and protsctiag 1ts ovm intereats, 

Siaserely yours, 

brthur J, Yorvald, M.D. 
Director 

Arthur J. Vorwald to Owens-Illinois on Kaylo Causing Asbestosis in Animals (1948)
ACL Doc 11090 · Page 3 of 12

Published by AsbestosClaims.Law

asbestosclaims.law/library/11090/3

https://asbestosclaims.law/library/11090/3


INTERIN RZPORT 

ASGARDING TAE BIOLOGICAL ACTIVITY 

" or uno wse 

% the 

ToLEDO, CXI0 ‘ é 

L | 

; OCTOBZR 30, 1948 

:-.Mtud bys ’ Iz ecoperation withs 
T Philtp C. Pratt, M. D. 

Themas M. Durksa, M. B. ,\ 
L s .. .}, M. D.y Direster sathony B. Deladant 3 

;% Soward L. Tradess Foundatica ,1, 

! 

v . 

'c('.a_li,&‘_,n "m. ! 
I P L P~ 

Arthur J. Vorwald to Owens-Illinois on Kaylo Causing Asbestosis in Animals (1948)
ACL Doc 11090 · Page 4 of 12

Published by AsbestosClaims.Law

asbestosclaims.law/library/11090/4

https://asbestosclaims.law/library/11090/4


JRXI0RICTION 

"p Qoe vear ago, on Osteder )0, 19547, ea iateria report wves submitted, 
" », : 

_-2 ¢« of sortain aaimal experimeats vith kaylo over a total 

| priot of 30 w oihs. IV vas deeessary ot Wist tlse b0 recomsend further 

": wpezinsnts scneerning eeriaia phsses of the problem. The prezsatl report deals 
;ifiNMMIdmm\Mhvaxtthurl; 
' sbosrvations made in the nev series of experimsats. . _ _ 

zr;- The original sxperinent haa now beea sompleted and the comelusions drewa - 
are bused upom the results of a full three years' exposure to an atmospheries 

sgpeasion of Kaylo dust. PFrevious ezporisnce has shown that this is the re- 

quired period aver which exposurss 4o a dust of doubtful dologicel aetivity 

wust be continued defore [inal eonclusivcas are varrsated. Tus exserinent, in 

(ast, conatitutes am ezample of the importenee of sush prolong=' study for, as is W 

‘e showva balow, the findings ad \hree years vere sirikingly different from those 

A two and cne-balf years and the tanlative cocanslusicn renshed at that time must nov 

v altered. Thus, st the tinms of the anm. repars, the evidence indicated thab 
Yie acted ss an iners dust ia mormel rats and gulnes pigs; resulling caly ia 

Y formation of elumps of dust eells, wilhout fibrosis. Bowever, it vill de 

Yova below thad Laylo is sapsdle, oa prolonged n.hahuon, of produsing ashestosis 

Y the langs of gulisa pigs, snd that 1% should be handled industrially as & ha- 

W lan . gt 

Zis veport vall be presented ia four sestiens ss followar 

A. Tisel ebeervations, dust inhalation ia mormel guines pigs. 
3. Diseussion. 

C. Coaslusiocas, 

D. Progress report on new series of eaperissats. 
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- “'nnl obeorveticny, dast inhelation in porpnl guinea pize. 

t{eresnce W the Interia Report of Qclodsr )0, 19547, will reveal that tuvo 

At . ' v e . <* vare plaged in the dust roca: cne group in Febru- 

3= ind In dugust 1945. The anisals wvere exposed to ataospheric 

sur e 3ious of Kaylo dust for eight bours daily, five and cae-balf days & week 

Wroughout the experiment. The dust cosesatratiocn, waich varied sosewhat from tine 

to Wime, has aversged 115 aillioa particles per cubdie fool of air over the entire 

ocourse of the experiaeat to date. 

' 4 brief reviev of the observaticns described on pags 4 of the previcus re- 

jort vill revesl that up to thirty months the resolion ia guinoa pigs was linited 

to the accumulatioa of clumpe of masrophages, coataining dust particles, in 

.uwp. of adjacent air spaces. Whils occasional multinucleated g nt cells were 
.'n«n, there vas 20 undue prolifsrstion of iissue histiocyt: - ad {ip.osls vae 
thesat. A fev unaistakadle asbestosis bodles vere identified. ). reaersl, the 

Rexzulation of cells of the types deseridad sbove and their eraistence s such i 

‘“or & full three year period, without the development of fibroals, bas b«n | 
-md to iandicato that the agent responeible for thea is ot capable ot producing 

{“msh. Sush ageats are mov considered to be "blologieally inert,® nun the 

."n ssllular accumalalion has not deen suown %0 affect pulmonary funetion or 

{“hhnc- to disease. 

} Novever, of nlne aniaals sserificed eubse-ueat to mny souths ia the jre- 
< Y1 %ave showvan not oaly the wdove lesions Dt slso bave developed 

"‘ fi¥rouls of e type charseteristic of the ruponu of gulnes pigs o asbestos. 

:“ 10 & rather diffuse type of fidbrosls which forss chisfly sbout the mu d.t 

:“'o kaowm as broochioles, (rom wvhich the alr spases, or alveoll, of the lung 
:1“; The appended photomierographs shov the mature of the leslcss beling dis- 
N 
} 

é 
3 - 

4. Thie condition is identiesl vith asbeetosis e sua be seea V7 comparing 
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devre 2 vith Ffigure ). 

'} Tus lestuns in the trachaobronchial lympd todes shoved no change betwesa 
‘il 06 JOATE. V 

Vowasml. T i aa,~i8 of \Be lulgs of gulnea pigs that bad Lfzhaled Laylo dush 

for periods uwp to 6 moathe yleldod the data givea in Table 1. It will be noted 

:hl as e period of expenurs decaws longer the ach valus graduslly inareased, 
'wuunx an agoumilativa of minersl aatter in the lungs. There vas & pro- 

;naud ingreass ia the ailiea somponeat up %0 adoubl X0 months and thea a slight 
fomuo. The reason for this sonditicn, \viich has deen observed in experimsnts 

:t\h other duats, is nol antirsely clear. 8&iace only tweo snimals vere analyxved 

;br ssch exgosure period, individunl values were assasionoally out of lime But 

e gesersl trend was clesrly indicated, 

Alagueeion. 

The final obrerwmaticns in this ezperiseat vith Ieylo lusalation ia norsal 

-
‘-
.n

-
’ 
- 

e
, 

!\hu pigs, reported adove and 1llustrated in the [igures, prove thrt Laylo is 

r!lblo of producing the charneteristie resetica, asbestosise IV is evideats, 

Wcu, Abat a consideradle pertiom of the nsbestos ecaponeat ia Kaylo resains 

‘t-uod during the mesufaeturing proesss or, if it 1s cheaged, thal the altered 

' 'Nm meintelns its eapreity to csuse fidrosie. .Vaile the lesiems ujito X0 

?{h shoved 2o fibeosls, eertaln aspests of thea vers conpatidle vith & Frelis- 
é' .. v ‘a the develoyaent of sshestosise These aspests vers masked Wy \he 

"'fl \pe of reastion to the mterials otber than asbestcs ia tae dust. The 
:"}_Osorhua early -un of the renstica \o'uhum 1s \be predilestion of the 
Shers 1o Jocalize 1n the lumen ead vell of \be small sir duets, kaeva as eraisal 

| N‘hl. TTMaie 10 1a mmn te perticulate mierials, vhich lecslise ebiefly 
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t 

12 actnal air spaces, or alwecli, In the preseat ag;eriacut the gruatast 
! 

‘ >¢ the inbaled dust, being particulats, lodged in the alveoll and manked 

2slon of scue of the [idruus cuapuneat. Im retrospect, 

U4y 48 POAB LS & T L3 fitmutnnncvutmdmtunuuflwu ‘ 

o
8

 

the regicn of the brouchicles thaa is charscteristis of the reaction %o an inert 

. pprticulate dust. 

-
 

Litsle sigaificence vas attached to this at the tims of the { 

L
B

 

previcus regort decause there wus 2o evidencs of the development of fibrveals. ' 
| 1. The differsaces between ths early recstionm to Kaylo end that to asbestos . i 

e
 
-
 

Jmy Yo interpreted se o modificstion of the lesiocns dy the particulate components ) ‘ 
«of kaylo. TModificatica® of siliocosis is wvell recognised when lesions of that ‘ 

" }umu develop folloving inhalation of a auixed dust containing quarts together 

!-m asterials of an inert nature, euch &8s iron oxide. 
: i» It 1s of iayortance to nots that while the peribronchiclst 'etion: ob- 
'-fnrud inerinisale Xeylo a8 sajadle of groducing esbestosis, they vislu.e the {::l 
flesaidality that it may esuse ailieceis, since, over s full three year poriod,: Btk 
:\\tn 1s 1o no anizal eny foous of hyeline ogduhr fidtrosis ebarscteristie of . 5iF 
Y86 recctice to quarts. Furthermore, 1t my be adied that the snissls sbow no N 13E 
iWidsaoe of the type of diffuse fibrosis whieh has been observed in this labor- ‘! , 
}\uy to follov inhaletios ef diatomscecus earth dust. Ia regard to bydrated !s# L’ N 
,,'-u-.un- silicate, & major constituents of Luylo, it may Do said that wvhile ! 
L e 0 gointed evidence as te its offeet oa pulmonary tissue,’’ there is mush 

» i 

'~ § f’ -008 o skev tha. & Variety of silieates, insluding some forms of ocaleiwm . ‘ ‘ 
yQlsates, are biologioally inert. IV seems likely What tne calolin eilicate ¥ 

!"v'lo should ecaform vith this previous experisnce. - ' 
? *Tius, the possidility expressed by Dootor Cardaer ia his early ccaaideration [ ) ‘ 
h { 3 Wi, srodblem, What Keylo aight produce Lwo posmumoconioses, asbestosis and silicosls, ‘ } 
b3 e resultant safety hasards, Das beea sdejuately studied, sad eccneernm over 
3 : 
] ; 
! 

| J 
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-
 

u» 1 .er 2o0ditica can de direalssed, Parther consideration sust be given to 

.8y hovever, 

ceatly coapleted a large ssount of vork vith sesbestos, 

L. uss bsea Te, ~ to certain other supporting comapsnien, But not es yet 

-blished. The tou;wing discussion of the problem 1s drawvn largely {rom that 
ork, and ve would request that these eouments be comsidered confidentisl., It 

‘s falt thad the followving inforaatiocn may de of aid to the Cwveas-lllinois health 

‘tpartasnt in formulating a safely program, wvhich certalaly is necessary in view 

:t the results of this Laylo experiment. 

Asbestosis, both in man end cnimals, is & chronie, slowly doveloping perl- 

wachiolar fidrosis, uhich in late stages extends from the original site of 

“talization into the surrounding alveoll., The dronchiolar loonlisation is spper- 

iy due to the fibrous nature of the mineral. Experimentsl studies indisate 

‘it the chief mode of sction ia by mechenlieal irritation of tissue by the fibors, 

‘s structure of these fibers, snd the capability of repeated longitudinal divi- 

‘! to molecular strands,is important in the mechanism of setica, since the 

;Ud £iders of glass wool are mot eapebls of produsing the fidrosls. Chemieal 

Mon {¢ of little or no iaportance in esusing reastics, since ehrysctile ren- 

TM particulnate by eutting and separsticn does mot imitiate fibrosis. 

* Certala investigations have indicated that a seemingly negligible proportica 

"M% e asbestos s sufficient to produse the charasterisztie renction. Thus, 

, ‘tatevn saperise.t vas carried out vith bsll-ailled ssbestos in whiech en 

€2t vos made to eliainafe sll fidera froa the material. It ves found %o be 
®%31ble to break up all Qr the fibers and about one per cent of the air sus- 
¥ed Gust consisted of fibera. The charssteristie peribroachiolar fibrosis 
""M in uu oxpéu.! n'flulu after forty momths. Thus, 1% sppears that very 
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«!l aumders of fiders are capable of produsing sadostoeir, although the devel- 

oo of the leslons 1a delayed. The preceal experizent with laylo is also ea 

1} t. 1g '.‘Q‘ ‘ 
v b ~abter of pregression of reastioa after exposure to asbestos 

.bd 280808 has deea oxtonsively investigated. The results indicate that in coo- 
M to silicoeis, where progression continues for some tine, thers is no signi~ 

u..s degree of progression 1a exteat of the lesions. Bather, the size of the | 

:..un deeTeases 1a asdestosis due %o the teadsncy of the fidrous \issue to ' 

;;hut after the etimilus %o its produetion is removed. The Lrritation of tissus 
¥ = asdestos fider is apparenily arrested vithin a fev wonths after it enters 

%o lung bty the formation of the "asbeatosis dody® (a coating of the fiber by iron- 

:-hhug material), vith the result that the existiag fidrous tissue contracta. 

fiM this soutraction exerts a bemeficial or deleterious effeet on lung funo- 

h h Bcv under iavestigatios. “e lltormuly. the stuiies vith ssdbestos have aot as yet coapletely alarified d 
? l:cbln of its effect on ssscolated tudersulous infesticn. It appears that ' 
fih'?y'mrt o elightly mcre marked sdverse influsnce oa the infectioa then " 
."‘Mubnuo. mntromuywnhmeommomo of the amall ‘ 
,o.\\w- quarts in Kaylo or jerhape to other ineidemtal factors. One purpose 

"‘#‘nummmfnyutommwmm S ‘ | 

A '.v 

')" it 
' 

we 
{ 

k'Y 

. .' 
. 4 

" 

Yy 

~ 9 +~ ouse of 1ts content of an sppreelable amount of fibrous 

Cbrycouh. 1 sapable of produeing asbestoeis and sdould be 

h)w ss p hesardous iadustirial dust, 

& Laylo does mob produse silicosis ia saimals. 
. 

&=, . 
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b 3. aaylo does nob groduse the diffuse sellular fidbrosis of the 

- “ +~37*ved os resulting froa inhalatica of diato~- 

‘ . 

| 
5 Progress Recort og nev geries of exoerimenty. 
Ll 

! The three phases of the experiment, as outlined in the report of Getoder 30, 

17 and in a letter dated March 3, 1948, are pov under vay. Yhile little of 

:umxm- has developed thus far, a reviev of the work is presented here. 
:hn'na and results to date of these experiments are givea belov under the 
.\m. of each ;hase. 

"
(
‘.
’ 

(1) The effest of Esylo inmbalation om tuberculous infeetion initiated st 
the cneel of dust exposure, -

 

-
 

Ihirty experineatal anisals vere infeoted vith the attentuated 

strein (R)}) of tubercle bacillus used in this type of experitent and vere 

pheod {n the dust room the next day. Thirty-three control snimsls were 

1afocted st the enme tize and kept in normal alr. Of the eaperisental 
nlu.h. 3ix are nov desd, tvo having deen sacrificed at two scaths, two 

A% four acaths end two having died. 
e, 

. Rowpre Qne death ceourred at five veekd; dus to latercurrent meusmonis. 
L LR 
1“, e other vas ¢0 receat that sections have mot yet been prepared. 
[ ] “ 

;?-g " The animels killed at two months showved lesions eozpereble with 
= ‘i rontrols, both grossly and ricroscopically. The animels 

Jllled at four months bave not been studied mlcresecopically, but on groes 

Saalnsticn ths lesions appear siailar in the two groups. 
[ 
. 

| 
| 
i 

?) The effect of Kaylo inhalation ou regressing tuderculous leaiocas ia 
w» Gulsea pige, 
» 
te 

In this ghase of the experimeat, tveaty-five guinea pigs vere 

'lfoom. sod groupe of them vere heyt ia sormsl air for two, four snd eix 
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* s> v defare delug slseed ia the dust room. AL the zreseat tise the first 

1. s e+==~: “qve Deent placed in the dust roomj the third is to go in on 

Gn., vo animels of the fiut group have besa seerificed ae 
yot, sfter tvo muaths ia the dust. Mlercecoris odservatioas have not deen 
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