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INVESTIGA

A. Petrographic and x-ray diffraction analyses of tne dust
'“§2l1°d and used. Analyses werse carried out initlally
periodically during tae course of tne experiznant,
The acomposite of such analyses reveals tne following:

Samples from ths supoly carton

Quarts «<1%¥ (approximately)

Chrysotile and Sercentine 15 - 20%;
largely fibrous. [he fibers and .
bundles present are usually several ~NAL N~ S~
ni{llizeters lon: and seldom are less IR
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3alance consisted of clay-like masses
which gave a definite x=ray diffrac-
tion pattern not unlike a hydrous

calciuxn silicate.

S les collected from the atmosphnere
of the chamoDer.

Quarts 14

Chrysotile and Serpentine 10 - 15%;
less fibrous matsrial than in
sample above; many fibers are
shorter than 20 g.

Calsite 10%
Balance consisted of clay-like masses

whish gave a definite x-rsy diffrac-
tion pattern not unlike a hydrous
caloium silicate.

The analyses reveal several points of interest:

The low quarts content (ls) indicates
that the amount of crystalline free silica
in the dust ia praotically negligible as a
possible cause of silicosis,.

Although diatomaceous earth is one of
the materials froa which KAZLO 1s made,
only a trace, probably mich less than 1la,
is unaltered and appears in the final
product in its original form. Hearly all
has besn cnanged by the manufacturing process
into another echemical compound, calcium silie

cate.

Most of the material consisted of clay-
like masses which gave a definite x-ray
pattern sizilar to that of a hydrous calcium
silicate.

About 10 to 15% of the atmospheric dust
in the experimental dust room was cnrysotile
or serpentine. Both of these minerals produce
the same x-ray pattern. From petro;rapnic ex-
amination of the original material, it appears
that chrysotile, which is a fibrous mineral,
is present in mich sreater amounts tanan tne none
fibrous serpentine. In the atmospneric dust

also, the fibers still predominate over t.e none

fibrous serpentine.
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Ia “ae ori;inal msaterial, ..e flvers
Jere @ esent in duncles often s sveral illlie
tseters lon,; not nany were 3s:orter v.an 300 ..
lae fibrous portion of Lhe atmospasric sawole,
nowever, csnsisted aocstl: of 3uorter ounules
and 3f fibers, relatively few in nuam.er, vaich
were jenerally aoout 10 to 40 p In length.

3. Tecnniques of Investization.

Two specles of aninals were introduced
into t he dust cnamper assisned to tuis ine
vestigation, The; included gulnea pil.s and
wnite rats, anismals wnich the Saranac lLaoora-
tory has used routinely in its studles apropos
pneumdconlosis. Aopropriate quantities of t:e
orizinal material supplled oy tue company wers
introduced into t ne dust generator >f tne caaxn-
ber and 3ilot runs were aade to ascertain the
sharacter and concentration aof tie alr-dorne

“dust produced. davin. eatacllsied tiue desired
concentratiosn, the animalis were taen lntrsaucad
and throughout the course of t..e investlgation
dust counts were taxen jyeriodically.

The averaze concentratlon of t.e air-borne
material wvas 122 mililon particles por cuble
foot of air. This fi:urs varied siaewsuat frum
month to month, ranglin, from a lower limit of
89 aillion to an upper of 122 alllion particles,
This range is not unique for tanis material out
has been observed also with most acents which
we have smployed. It results no doudt from day
to day variations in atmospheric conditions
which cannot De precisely controlled with our
present msthods. Nevertneless, we have elected
to continue witu such methods, velievin: tuut to
do otnerwise would introduse factors uneomuon
to actual industrial exposure.

The results of the experiments will ce presented under the
following headin;s:

I. EKAYLO inhaletion alone in sulnea pi;s.
I1. EKAYLO inhalation alone in waite rats,
I1XI. KAYLO inhalation and simultansous
tuberculosis infection in gulinea
plzse.
IV. Conclusions.

Asbestos Litig.
saranac Lake
1989 Depos.

Exhibit p.49




sl

2a_9 4. Jetoder 2J, 1,47
Jend=I1llinols Jlass Crmany Interia .iao9rt - £a L)

I. XAYLQ Inhalatlon alsns in uinea »i s:

fhe course of tals axparizent througn tae {lrst fourtsen
2ontas w#as discussed in a sumaary written oy uoctor Gardner .n
day, 1946. In this report he described t.ec difficulty enco.at:rec
witlh acuta pneumonia in tine Julnea plys and concluced tuat it ~as
an accldental epidemic. dis conclusion is suprorted by tnc face
taat subsequently only four aniaals naave dled of pneunanla. [ais
decurred, nowevaer, only after all apjarently sicik gulnea pi:s
were dlsposed of, the asparently well plgs Isolated, tae dust roon
thoroughly cleaned, airod and disinfectcd, and all tue ca;es
sterilized. A third and new series of gulnea pi_js were latro-
duced after control of tize epidemic described. Tarsugaout tie
course of the study, all aninals were exposed contlnuousl;y to

the chanber cloud for eijznt hours s day, five and one-half days
a week.

Thus far, a total of thirtyenine pizs have been killed in
order to follow the course of the pulmonary reaction resulting
from the deposition of inhaled dust in the lung. The period
elected for study ranged froa two to thirty montus. Jver tals
period no definite gross cnanges occurred in the lungs. The
tracheocoronchial lymph nodes nave esnlarged slisntly, out re-
aained soft. Microscopie study of tue lungs reveal gradually
lncrealin§ nuabers of dust-containing macrophages. These
inactive "dust cells” are found characteristically in cluaps
within groups of adjacent air spaces. The intervenin; alveolar
walls are only slig.tly taiciened by accumulated lymphocytes,
but there 13 no undue proliferation of tissue histlocytes and
connective tissue. Fibrosis is not prezent. Jccasional wlti-
nucleated ziant cslls are seen. In addition, there are a very
few elongated segmented brown structure wanich take an ironm staln
and are clearly asbestosis bodies. Microscopic study of the
tracneobronchial lympn nodes reveals clusters of inactive "dust
aells” similar to those demonstrated by the lung. There is no
apparent over developasnt of connective tissue, and again ti-
brosis 1s conspicuous by its absence.

Results of the cnemical analyses carried out on the lungs
of the exposed pigs sacrificed at the vlrious periods are re-
sorded in the following table:

™~

TABLE I.

ey
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Ta-e S, Octoter 19, 1047
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CULYTICAL AVALYSIS AP GUTIEA PIC LUM°S
Arimal Time Try Matter Ash
sumser uXpP e ish S10s Ugo Ca0 510~ "0 Ca0
% 5 v % N -
P 2 20 4 .42 0.c4 0.07 0.02 S oeu” ] e 1.35
-6 2 A0 e 4,94 20 I8 06 4 .07 1.22 1.23
l':l 4 Z0e 4 .47 w2 <09 <02 4,37 1.72 1439
11 4 hoed « % 4 A2 17 oled «C < el 173 158
< 16 € =0 4,13 25 .08 .03 .32 2.0 2.00
18 8 0. 3 074 020 .OG 010 0«25 = .19 2 «68
28 8 20 4,59 31 «08 13 6 .34 1.77 2.75
34 2 0o 4 004 028 011 011 S W25 z 2T 2 PR3]
‘7\ 43 10 mo. 453 i€ <1 14 i2.12 bt el 204
; : 58 10 moe. 4 .81 o1l ol o1l S eld 2,02 C 20
. 45 £ noe 4.6 83 22 W4 10.5C  4.65 2.80
A 45 12 moe. 4,05 31 «08 «1C 12.03 1.60 217
' 67 18 ro. 4.83 859 26 .08 12.27 - 5451  1.33
638 18 mo. 4.90 «86 32 «10 17.85 (.56 2.06
105 21 nO e S 012 064 011 1% 1: 34 208 2«08
108 21 mo e 5 023 04 . «08 015 10 o0 1.45 2 «90
49 24 mo. 5.02 66 06 3 12.70 1.20 2.54
50 24 MO e 4 071 060 V.OS 14 1252 1.72 2.92
."\1 ’
) . TABIR I
Sy
. - - -y
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In viow of the observatlons recorded ansove, curtaln peri..ont
coxuzents ajoear to de warranted, [ae nicroscoplec stuul.s I tae
lan.,s anu trac.sobronenial 1l;=dn nodes nake Lt 2:vious o.nh iust
w¥as sdspended {n the ataosshere of tine c..aaver and tnat poartl na
of taat dust were innsled ancd zained access ilnto Lu: lun_s 2f :-..e
aninals exposed. Thls is furtier substantiated o’ t..e c.c1ical
analyses of the lungs walca siaow a jradually increasin. amdunt of
tne varlous mineral components of tie dust used in dirsect sropor=-
tion to tine expozure times. In tnoe case of 3109, ror exainzls, t..o
olzs aacrificed after ten montha exposure revealed a two > t..ree-
£351d increase. The M350 and Cad content alss incr asad o.l T..-
ircrenents are inconsistent and less manifest, :

The silica component of the aineral dust is Jf suca low
concentration that a significant pulmonary reaction wsculd harcly
be expected in consequence of its presence in tue l.un:, Tuis
proved to be the case even in those aniaals axposeu for a pertind
of twentyefour months and reveoaling an averace total of 12.61%
S10g of the lungz ash. The cnaracter of tae tissue r=aponse at
thirty months is comparable and it is anticipatea taat tae 3iJo
contant will not be appreciauvly different.

Undoubtedly same of the dust cells constitutin: thre mild
cellular reaction observed may oe Iin consequeace of tie sersen=-
tine componsnts of the dust deposited in the lunge Tuls, asisevcr,
cannot be verified since serpentine ls a relatively vsnign cust
and fails to produce reaction otacr than mere dust leden macro-
phages., This interpretation is in accord witn Doctor sa.dner's
oboservation that tae silicato serneatine is a biolo-ically inert
subatance producing at best a mild reaction consistin; »f saall
widely scattered local e¢sllections of dust laden puagdocytes
and an occasional glant cell without other collular reaction
and without fibrosis.

The presence of a rare curious oody (asoestosls oody) indi-
cates thet some of the aireborne flbrous component of tis chrvso-
tile galined access to the lunge. dowever, the ansence of cellular
reastion or fidbrosis about the terminal oroncnioles would indicate
that the innaled quantity of such fibers was of extremely low e
intensity and insufficient to produce permanent damage. This view
is supported by the petrosraphic and x-ray diffraction studles
which disclosed that a major amount of the chrysotile comoonent
of the dust consisted of structures too large for dispersion
into the breat:iing atacsphere and for easy acceas into tae lung.

In oonsequence of the experimental studies witn guinea ol:s
to deterzine the biological activity of KAYLJO, it may be lensativel; cone
cluded that KAYLO alone fails to produce significant pulmonary caasa._e
when inhaled into the lung. -

00 .
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II. RAYL) {nnalation alone in walte rats:

This specles was used because t.ae rat {s xnown t> devzlop
fibrosis from quartz inhalation more rapidly t .an otner sn.aals,
Porty rats were used in this experiment a:.d, &8s indicatna o
Doc tor Gardnur in nis report in May, 1746, no difficulty w«l:a
early development of pneumonia was experienced. In faect, uurin:
the first thirteen montns of tahe experimnent no spontaneous desatas
occurred, Prom tnirteen to eighteen montnsg, about 40, of tno
animals dled with terminal boronechioclltls and loovular nneu.donia,
This 1s of no significance, nowever, cescausec 1t ls wmell ¥nown
tnat laboratory rats beyond tne agse of o2ne year are susjeoct to
tals type of leslon. —

The results of exposure to XKAYLO were followed oy xillin;
four rats at each of the followin, periods: six, nlne, tsclvo,
fifteen and eighteen months, The duration of t.:: exjeri:ent
was eighteen months and all aniaals have deen killed.

The reaction to t he dust througnout ths experluent .as
conslated of focal collections in the pulmonary alveoll of
macrophagzes containing particles and spicules of dust., as
the duration of exposure increased, tus only odserved c:an.e
was an increase in the nuader of such faci. Similar dGust
filled nacrophages were seen 1ln the trac.eobroncalal lyaph
nodes. In no animal was tuere any tissuereaction of the
sort sesn in silicosis or ascestosls,

Chemical analyses of the lungs of these rats shows tist the
3132 reached tine averaze level of 16.58% of tae lun; ash wiilain
nine months and subsequently diainished., This ls difficult to
explain, since in the same period tae percanta e of 313 in
guinea pigzs' lungs exposcd simultaneously (see facle I) was
increasing.

The table of tnese results followas

TABLE II.
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KAYLO INHALATION

SILICA DZTIRAINATIONS OF LUNG IISSUL IN RATS JhLY

Asah in ory

St in ory Si22 in

Animal ¥>. Group Tissue ilsaue Ash Duration of
< e b Lxnosurs
1012-202 Iv 4.3 00658 14.0 6 months
1012-201 Iv 4.8 04736 15,1 6 aontas
1012-205 IV 4.6 0086 18.5 3 :onths
1012-206 Iv 3.8 0.528 13.9 9 months
}h 1012-209 1v 4.2 0«55 135.2 12 months
’ 1012-210 v 4.4 0.856 15.0 12 montas
1012-223 Iv 4.2 0.562 13.3 15 montis
1022-225 v S.1 0.43 13.7 13 months
1012-234 Iv Se9 Q.44 11.3 13 months
TABLE II //
J
Goi2gs, ~
)
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In cozmmenting upon Part II of the investigection using white
rats as tha experimental animals, reference is made to the comuents
recorded under Part I, which applye.

III., EAYLO inhalation and simultaneous tuberculous infection
= In mulnea pigs. .

This experiment was carried out by the use of only one of the
three msthods whiech have been found valuable in destermining the
effect of dust on the sourse of tuberculosis, In this case the
animals were infected with tuberele bacilll by inhalation and ime
mediately placed in the dust room. Thus, we are testing the effect
of the early acesumulation of dust on the early sourse of tubercue

) losis. The other two methods available conaist in expoaing the
4 animals to either the dust or the infection alone for several
. months, subsequently exposing them to the other agent. ¥e may
then study the effect of a coumulated dust ont he early course of
i tuberculosis, or the effect of dust on heal ing tuberculous lesions.

i In the experiment which has been completed twenty-five animals
o~ were used. Of thase, five died within ten months of the pneumonia
o wvhich has been a problem throughout all the experiments with this
dust. Four othsrs were killed b ecause they vere in poor condition,
and it was hoped to out down the insidence of pneumonia by removing
thea £ rom the room. These four alsc. showsd some evidence of pneumonia.

-Qf the remaining sixteen animals, eleven werse killed in order
to follovw the course of the infection. One was killed at ons zonth
and two were killed at six, nine, twalve, fifteen and eighteen
months. Two dled at fourtesn months, apparently from progreasive
tuberculouis; these will be discussed further below. Two mimals
, died, one at thirteen and one at seventeen months, of undsterained K
B causes, but not from tuberculosis. )

0f the animals killed to follow the course of the infeotion, "
the lesions were isolated, encapsulated and regressing in all '
except one of the two killed at fifteen months. In this animal,
lesions were widespread throughout tie lung, bdut were assoclated
with the produstion of fidbrosis, lndicating a tendenoy to heal.

The interpretation of the results of this experiment is come-
plicated by the accessory factor thai some of the animals were used
' for breeding during the experiment. This was done in an attempt to
2 develop & strain of animals resistant to the infection which was
' produsing ths frequent pneumonias.

A peview aof the records shows that each of the two animals
walch died of progressing tuterculous infection had been used as
breeders. In addition, the animal which was killed at fifteen
months and showed widespread lessions had also been used for breeding,.
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Four ather animals used for breeding during the same period did
not 3iiow the axtenaive dlsease seen in the animals just descrived.

Taus, it seems aazardous to a ttempt to attribute the spreade
ing of tae tuberculous infection entirely elther to tne effact of
tnhe dust or to taat of breeding.

1Y, Coneclusions:

l. It seoms olear from the results presented in parts I and
Il above tuat KAYLYU ascts as an inert dust when innsled
by suinea plgs and rats; that is, it is phagooytized by macro-
phases, but does not injure them or produce fibrosis or anything
suggestive of either sillicosis or asbestosis. This indicates that
tiie dust will probably be harmless on inhalation in moderats amounts
over prolonzed periods by normal human beings.

2. The results observed in the experiment concerning tie ine
fluence of the dust on tuberculous infection are equivo=
cel, Although it 1s our feeling tnat this dust exerts little or
no adverse influence on tubersulosis, the poasibility that it
played a part in spreading the infestion csnnot be excluded.

3. In view of tnis vossibility, further studies concerning
this aspect of the prooleam should be carried out., It

is imperative that the original experiment with infeotion and
simultanecus dust exposure be repeated in its entirety. One
furtaer study with a amall series of guinea pigs is nov in progress.
It 1s designed to reveal the influence of the dust on partially
healed tuberculosis. lowsever, it is now felt that this experizent
should be carried out on a larger acale by inoreasing tae number
of animals. Should thias expanded investization be pursued, it
mizht beidentlfied as follows:

a, Hepeat. experimsnt to determine the biological
aotivity of EAYLO when inhaled into the
lung hardboring a tuberculous infection,
which othesrwise would regress an.i hesal;
vigs.: Does EAYLO stimalfite ths disease?

be Repeat experiment to determine the biological A
) aotivity of KAYLO when inhaled into tne

lung harboring a regressing or quiescant

tuberculoua fosusji vis.: Does KAYLO re-

activate a foous of infeetion?

¢e Introcduce & new experimsnt to determine the
bilological astivity of KAYLO inhaled into
the lung upon infeotion; viz.: Does KAYLD ~
predispose the lung ta tuberculous infec- 2
tion?
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4. In addition, it appesrs important to explore the
biological setivity of hydrous caloium silicate

either by inhalation or at least pilotewise by injection
methads should it be impossible to generate a sufficient
cloud of ataospheric dust becsuse of the character of the
material.
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8. These recomsended investigations can be sarried
out simultaneocualy and complsted in a period of
eighteen months to two years. It is anticipated that these
studies would remove the doubt reised dy the results of the
original experimsnts herein reported and would enable us to
conoluds finally that KAYLO is inert not only in regard to

the production of pulmonary injury, dut also in relation
to assoclated tuberculosis.

Arthar J. Vorwald, X.D.
: Director of Researech
ae, The Edward L. Trudesu Poundation
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