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KEasBEY & MATTISON COMPANY

MARUFACTUREARS Of ASBLSIOS AND MAGNLSIA PRODUCTS SINCE 1873

AMBLER, PERNSYLVANIA

January 18, 1940

K&l No, 1722
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¥%. ¥o F. Shepherd, Esq.
Turner & Newall Ltd.
Spotland, Rochdale

Dear kir. Shepherd:

During the course of the past three years
the Keasbey & Mattison Company, along with most
of the other firmsin the asbestos industry in
the U.S.A., have been financing research work
on asbestosis carried out at the Saranac Labora-
tory by Dr. Leroy U. Gardner, and in order that
T.& N. may also have the benefits of the work
vhich is being done, I have pleasure in handing
you herewith photostat copies of Dr. Gardner's
recent rerort and the photograrhs relating there-
to.

I am also sending copies of these to Mr.
0. C.- Smith at Thetford Mines.

Y incerely,

[
ex: ¢k KEASBEY & MATTISCHN COLPANY
Att.
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” The original purpose of these experiments was to

raproduce in animals an advanced atage of asbestosis whose

( progress could be followed anatomically and in x-ray films.
1?ere were two major objectives =~ one, to establish a better
correlation betwveen the various shadovws seen in x-rays and the
pd thological chances in the lungs, and the other to determine
in how far associated infection was resronsible for the severer
manifestations of the disease.

Upon the basis of previous experience with pure free
silica, 1t was thought that the reaction to inhaled asbestos
would develop most rapidly 1f the inhaled fibres were exceedinge-
1y fine. Accordingly Canadian chrysotile was cround in a steel
ball mill until practically all of the material was reduced to
2 |microns or less in maximum diameter.

This ground fibre was placed 1n a hopper and churned
“t0 liberate dust in the atmosyhere of an 8x8x8 foot animal room.
It has not becn previously reported to the sponsors of the
experiments and in fact the writer was until recently unaware
that one volume of unground fibre was being added to every three
velures of the very fine asbostos to facllitate agitation ol the
raterial in the horrer. Thus there has been a 1li: itcd amount of
l¢ng fibre asbestos liberated in the atmospherg however the
quantity 1s comraratively smull as the jaddle, moving freely in
the hoprer, does not fracture much of the coarse fibre. <he
aterage concentratlion of fine astestos dust inside the animal
cf~es ran~ed -about tiie wall of tlis rcom has been 145 milllon
particles ;er. cublc foot of air. (It shculd be noted that this
firure is 29 times that set by the U.S.Fublic lenlth Service as
the raximal rcrmissable concentration of asbestos Aust in
indastry) .

Exposed to this concentration for 3 hows a day, 6

hys a week,were BO gfuinea 1irs, 8 rabbits, 20 white rats and

V cats. Zeginning wiih the fifth month of the oxiostre, gamle
hinea pirs were sacrificed at 1ntervals. The last rroup wvas
11led on Sept. 25,1030, thirty months after startins the cx-
bsure. aAs shewn 1n figure 1, there 1s barely enourh chanfe In
thin microzcoric section to be visible on raﬁﬂificat*on of 2

r & diameters. Sti1l1ll hi-her macnifications (not reyrod-ced licre)
bveal trat the reactlion is not. fibrous in character, but more o
he nature of a chronic inflaration.
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Flpures 24 and 3A show the less advanced changes after

ck; csures of 12 and 20 montiis rcs;ectively. Firure 23 dermonstrates
fpr comyarison the very much rreater reaction obtained after a

12 rmont.s ashestos ex;.osire in a yreviously reported expieriment.

In that instance tlie avera-e atrios, heric dust concentration was
only about one-thlrld that in the ;rusent exrerl.ent, but the

T

fbre was lonrer in that casece.

%his ex;erionce seomcd to derionstrate tihati, contrary to
he behavior of quartz, asbustes -ust would not become more
rritatin~ as the size of the j;articles ducreased.

=t

‘tMls concl:sion could not be malntained, however, until
h was ;r-ved that tne ; articular lot of asbistos was ca, <ble of
rodiein - fibroeis in the lun~s of ruinca jirs. 7The only way to
e cortein of this point was to try another inhalatlon exjeriment
a rrevious experience had shown that injection tests are not

. n1licable to asbestos dust as they are with quartz.
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Accerdingly, in the fall of 1238 another dust room was
t?ken over for mn exjeriment with unground asbestos of the same

lpt. After scne ex:erimentation a sultable dust, contalining a
hiir~h jrerortion ol fairly longs fibres was secured by affixing

" blot!y to the sides of the dust hopyer and to the rotating paddles
o) serics of steel wire brushes. %he slieerincs action of the )

Ltocins sets ol wirecs brolze the asbestos inteo lercths that

o
clo:ld be inhaled. Ins!de thie carces the averare atiins)lieric
clenncer tration of fitres {i:nt could be ex:ected to be inhalcd
irto the lunrsg was 37.8 rmilllon : articles rer cublc foot of alr.
On e same C heur dz!ly schedtle 100 rmuinca 1irs, 20
vi.ite mico and 6 cotes were c¢x ozed in this reom,
T e.-ulnea ;178 lave becn sacrifie:xd at intervals, the
last rroup bLEihs k1lled on levember 3, 1932, onc ycar after

tartine the oxjostros. As siovm In firare 32 there is much

ore rcaction to the lons £ilres thun te the finely ~round
ster'zl frem the came lot, even thouh the cencerntration in

i adr wac only aLet one=Tourth as ~reat. Ulrher ragnifications
uow that tiie lenver Iibres are berinning to cauvsce flibrosis

ather than the chronlc Inflametion yroduced by the fine

aterianl.

1#]

e

e WKL /-2 S0

To liarn more il.an could be inferred from mere in-
s.ection of microscoric sections cbout tiie gquaniitics of cust
iniinled inte the lunrs, representative ;rojorticns have been
gblected to chemleal aralraise. For the fine naterlal these
~ste were not started until the 1Zth renth of exrosure,vhen

t care to be a'preclated tihat the articipated fibrosis was neot
evelopinp. In the lonr fibro ex;erimert they were made ecrlier
but only a few of trem wlll Le rejorted lero ns they have no
baslis of comparison. In the following fipures it will be noted
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that in nelther series 18 the wei~ht of inhaled material
aufficiont to affect the rer cent of ash very much.

rarnesium silicate carnot, of course, be determined
as such and the amovnt of avallsbvle tissue in each lung
jrecluded determination of both magnesium and silica. There-
fore only the latter was done. It 1s to be understood that in
the table the S102 values are rierely an index of the relative
arounts of asbestos :resent in the different lungs. The values
shiovm Ly the fisures for 1 ronth's exrosure to long fibre as-
bestos berin to ajproxirate those for a norrmal gpulnea pig. It
will te ncted tiiat 3 or in some cases 2 animals' lungs were
anal:rsed after euci interval of exposure. The results for each
is rlven to indicate the degree of individual variation.

Table
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Long Filbre Asbestos

Short Fibre Asbestos

Period

Expossp Dry Lung Tissue Ash Dry Lung Tissue Agh
S Ash % 8102 % sio2 & Ash g 8102 Zs

1 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 1.58
12 mo.|  4.87 0.25 5.20 5.02 0.51 10
5.02 0.20 4.09 4.58 0.46 10
-7 5.16 0.31 5.99 5.16 0.54 10
15 mo. 5.00 0.49 9
4.76 0.43 9.
_ 4.95 0.53 10.
20 ro. 5 .86 0.85 14.
6.34 0.90 14 .
4 mo. 5.42 0.78 14,
5.50 0.78 14.
30 mo. 535 0.96 17.
6.55 1.27 15.
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The above figures prove that with both long and short
fibre dusts significant quantities are entering the lungs. The
comrarisons at the 12 monthinterval indicate that more short
fibre enters the lunyg than long. This of course would be ex-
rected in view of the more ready renetration of the fine dust
and the fact that its average concentration in the air was four
tires as great.

The proof now seems conclusive that grinding asbestos
to this degree of fineness deatroys its capacity to irritate the
lunss.

1. It has been shown that long fibre asbestos vill produce
sirnificant changes in guinea ripgs lunes within a period
of one year.

2. It has been shown that on grinding same of the same lot o
asbestos 4t is no lenger cayable of causing the same
effect in 30 months.

3. It has been proved by chemical analysis that the failure
to react is not due to fallure of the fine materlal to
penctrate into the lungs.

4. It Las been shown that about one-fourth the atmosrheric
concentration of long asbestos fibres has much greater
effect upon the lungs than a concentration 145 million
per cublc foot of exceedingly fincparticlcs.

This evidence strongly sugrests that the irritation
from asbestos i1s not chemical but mechanical in nature. Attempts to
frove this hypothi¢sis have taken various directionsa.

I+ has been showm in a series of injection experimenta
thiat ro filrosis results vhen asbestos 1s injeccted into other
organs ¢f the body than the lungs. Chemically active quartz,
quover, catces fibrosis vherever it cones in contact with
connective ticsue cells,

It has been shown that, in animalg, asbestcsis doecs not
rorress after cessation of exrosures %he reverse is true in the
chse of crerlcally active quartz. The amooih covering deposited
uron the surface of en asbestos {ibre that forms the asbestosis
bpdy after two months contact with the tissues would tend to
minimize rechanical injury.

It seermed rrobable that the lunrs rat er than the other
ofgans should be mechianically injured by asbestos because the
léngs move rapidly and constantly. To test this theory the lungs
of four dons were injected with a heavy suspension of long fibre
agbestos. &y means of a tube in the wind yripe, raterial was care-
fully introduced in both lungs. Then one lung was collapsed by
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cauterizi the inside of its ‘stem bronchus with silver nitrate
so that‘l%gno longer moved in respiration. Thus we had what
was thought to be effective doses of asbestos in either lung
but only one would move to produce the mechanical injury and
resultant fibrosis.

The animals survived their treatment with no apparent
111 effect. A month ago two of the dogs were.killed on the
first anniversary of their injection. In each case one lung
was well collapsed and there were asbeatos fibres on each side.
However, there was neither fibrosis nor asbestosis bodies in
elther lung of both animals. Apparently we were misled by a
report in the literature that doga were susceptible to the action
of asbestos. The rosult was disappointing but the method of
attack seens reasonable if 1t can be applied in guinea pigs.
\'e are now trying to overcome the technical difficulties in-
volved in working with such a small animal.

The matter of species susceptibility is a puzzling
feature which need not be discussed here. MNone of the rats,
rabbits or cats exposed to the short fibre asbestos have re-
acted. The 6 cats, now exposed to long fibre dust for 13
months, are belng keprt in the dust room until thelr exposure
.|[reaches two years before comparative x-ray and anatomic studies
are begun. The guinea pigd continues to be a relliadble animal
with vhiich to experiment.

While the experiments have demonstrated that 1t is
not possible to accelerate the rate of reaction in the body,
and the anticipated results have not been realized, it ia felt
that the effort has been extremely profitable. As pointed out
in a rrevious report to the sponsors, they have shown the
innocucusness of finely ground asbestos, which is of real
practical significance. They probably explain the lack of
nsbestosis in the mills at Thetford. They may help to define
the hazard 1n- other plants where very finely ground material
rather than fibres constitute the major element in the dust.
They serve a3 a gulde to engineers who must control the hazard
in plants,indlicating that their efforts must be directed parti-
cularly toward the fidrous material in the air.

In view of the probability of fulfilling the original
purpose of these experiments, 41t is hoped that the sponsors

may agree to renew thelr appropriation for another year. For
tire rast 12 months the Laboratory has assumed the obligation of
operating a second dust room for the asbedosis work. The ex-
rense is somewhat over :;6000. 1In addition it has carried on
various collateral injection experiments, such as those upon
the dogs and others not mentioned in this report. It has
Fecured an arpropristion for an inhalation experiment upon the

XY= 122 lb)
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the effect of glass wcol, which may prove a useful control
to the mechanical theory of the action of asbeastos. It is
hored that you may find these accormplishments sufficlently
valuable to be willins to continue the work.

Fespectfully submitted,

fegp gt

Leroy U. Gardner, :.D.
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