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Owens Iilirois

Toledo,

Ohio

Gentlemen :

of the

I subnit

Glags Company

request in the Saranac Labecratory.

capable of producing reaction in the tissues, suspansions of

the ;allonin; report of an investigation
bilological activity of glass wool undertaken at your

To determine whether particles of glass wool erez

finely ground plain and oiled wools ware injscted into tlre
sar veins of rabbits and the peritoneal cavities of guinea

pigs.

Experience in this laboratory and slsewhere has

demonstrated thet these methods are adeguate to demonstrats
the eapecity of a mineral dust Lo prodvce fibrosis.
gation of over 20 different tyres of dust has indlcated that
if no reaction occurs in orgons other then the lungs, it will
not occur in the respiratory tract and that conversely dusts
like silica and -asbestos that are Imown to producs fibrosis
of the 1unrs also ceuse fibrosis in other tissues when injected
Neither plain or oiled glass wools
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period from 4 to 17 weeks, with proper precavtlons that all

of the material wes consumed. Another group received two doses
totaling from 0.575 to 0.8 gm. of g£lass particles, in weter
suspensior., by stomach tube before the morning feedings., Vhen
the animals were Xilled, 4 to 17 weeks later, no trace of the
glass or injury produced by it could be discovared in any pert
of the alirentary tract. Thorefore it is concluded that the

~{nsestion of even excessive quantlitifes of Flass WOOL particlss

microns or less in diameter, produces no Injury.

The detalls of these various exveriments are surmarized
as follows:

Preparation of dusts

Both plain wool ond olled glass wool containing 11 9
0il were crushed in an azate mortar and tlien ground with water ...
in a porcelain ball mill for 432 hours. It wes then nearly dry;
more water was added and the milling was continued for another
408 hours. Thre material removed from the mill was placed in a -
large beaker and allowed to stand over night. Examination of
the supernatant fluid showed & high concentration of particlas
1 to 3 microns in diameter. 'With the ciled glass some of the
0il had separated in the process of grinding and this had to be
discardad hut ezaminatlon showed considerable oil in the
suspension thet was subsequently preparsd. The concentration
was adjusted with water to 1% and sufficient sodium chloride
was added to make the suspension isotomic with the body fluidls,

Intravenous inisctions.,

a) Plain glass wool - 4 rabbits recedved 1 gram of 1 to 3
micron varticles ir 2C injectlons of 5 cc each,
edministered bieweekly.

Rabbit #14 died, prohably of cerebral embolism, on
the day following the last 1njection. SJuch accidents -
‘are not-unéommon in this type of Injesction. Autopsy
showed no gross evidsnce of diseese. 1In microscopic
sections, collsctions of dust containins rhagoc*es

were found in the lungs, spleen and l1iver. Frequently
these c¢c2lls were of the ciant veristy and they centaineg
‘mass=28 of zlsss frugments., There was no svidence of
inflammatory chenge cbout them,

%
Ay

Rabbit #13 wes kill2d 15 days afier somnlating the -
injeations. There were no grocs changes =znd the e
~iavgzcone revaaled identical reccticne tc :kese in S
#14, mxcept thaet dust cells rov occurred in the -
limoh node draining ths Tiver, S

b
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Rabbit #11 was killad afte> 259 days. There wes
absolutely no gross evidence of reaction to dust.
Nicroscoplc sectlons have not yet been made =s the
eniral was not killed until yesterday.

b). O1led glass wool = 4 rabbits reseived 1 gn. of 1 tc 3
micron particles in 20 injections of 5 cec. each,
. Bdministered bi-weekly. . .

Rabbit #1 was killed 143 days after completing the
injections. Thers were no gross changes and the
microscope revealed a reaction indistirzuishsable
from that in rabbit #13,

Rabbit #2 was killed after 181 Cuys = the picture.was
. the same,

Rabbit #3 was kllled after 285 days. Like #1, the
animal showed absolutely no gross svidence of disesse.
Microscopic examination will not be completed in time
to be included in this rsport.

Rabbit #4 18 still slive ané apparently well. It
will be allowed to live for one yeer but there is
no reason to suspsct that it will develop further
reaction.,

These results are in every way ~omparabls to those
observed with inert dusts. aluminrum oxide, feldspar, fluorspar
and 3 types of sericite have all shows similar rsactions. Un-
corhired silica, on the other hand, prcduces acute tnflemmations
followed by progressive fibrosis in the various orgens. The
liver shows a massive fibrosis that reduces the organ to a
distorted mass of scar and the sple=n 1is enlerzed and studded with
nocules. No micrnscope is necessary to alscover the results of
the injections which begir. to be maniferted before all the siliga
ka3 been injected. . .

——_ . . N
Intranaritonanl iriections’ &
Q
a) Pizin Vool -
——————— . ~
Tour -uiaea 2igs were iniasted into the nzritoneal s
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savity with 2 cc 3f a 1%% cuspension of the 1 to 3 ©

rnicron particles described zhove. IR TR

Cn tra fcllowinz morninc two were daad. ™

were distended tnd on orsnins then the nsri

faces were inflomXed. perticulzrly in the v

deposits of *he glass cust thet wers

and thore owar the diflazrent orsjanc.

tasting wes nrle cnd dilcsed with rae, )
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Tha exnariment .ong reneatad end 43I8in 3 of 4 animals

“sre dewd withir 24 hours, spo/ir: sintlar racciion.

“he three arimals thot survived &t [irst showes




.abdominal distention but this dlsappeared within a

wzek., Tray were killed later while apparently well.

#18, killed after 23 ws2eks, showed 3 minute grey-white
patches on the surface of the peritoneum that the
micrcscope revealed to be clumps of chagocytes con-

_teining verticles of dust. There was no fibrosis.

#6 and #8, killed after 34 weeks, showed no gross
evidence of reaction but in'microscopic sections a
few compact collections of dust cells could be found
on the surface of the omentunm,

b) Ofted ool

Four guinea pigs were 1n*ected into th eri onesl ,
cavity with 2 cec, of a lOp suspension of tre 1 to S B
micron oiled glqss particles described ebove the \

following morning e11l were dead with the same evidences s

of an acute poisoning described in the plain glass group.

Tre test was repeated on 4 mors guinea pics, Tnis
tine only one animal was dead the next day but another
died on the third day and the other two on the fourth,
All showed the sane evidences of acute voisoning in
the =zeritconeal cavity.

To contrel thls experience two guines pigs weras

injected intrarveritonzally with tre same quantity of
finely powdered sodium silicate., They likewiss died &
within 24 hours and exhibited the ssme tynme cf re- 3
ection in the psritoneal cavity. Unpublished dota <
from snother laborstory corroborates this effsct of ~
intraperitoneal injection of sodium silicate. S

%)
Thils reaction 1s. unusual and has not beer. observed

after the Injectlion of other types of <ust which il
include = variﬂ*f of silicates. TJur-hermors the
introduction of a smaller cdoss of puraz sodinm silicste
directly into the lungs has not produced this result,

In 1923 a group.of 16 zuinea pics was given intra-
tracheal injections tcun1iW: 1% mgms. of scldium

eilicate and nome of them sFaied any adverse sumpteoms.

Tha carditions in this exnarinaat were 2ifferens from ' . .-
those in the present one as the dose was divideq gnd
sdministared in 7 injacticns Airing a vericd of
Approximataly 2 Mo onth., YNo znimal received nmore theos

2 mgms, 2t any one time, iMawarsheless, it sesms no:
unlikely that 4f *his silicate were ncisonouc when
adrministered dirpctly into the lunps cowe 27 the

andmals wicks hevws shown symItoms,  C0MIR it car

be coneludsi thas o hyman bain~ anld »et b 1ikelr 7 i
"0 inhale toxic quuntity of sodium gilicate in hs

form ¢f glass wool dust.
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Inzestion Experiment

These tests were performed with plain glass wool oxnl

s mwpevious tests had indicated that the oiled material did not

TN

act differently.

Four fusting gninse pigs were injected by stomach tubs
w;th.rrom-l.S-to‘a ce. of a B9 suspension of glasgs wool ground in

‘@ mortar so that the particles were 100 microns and less in
dismeter. None showed any 111 effects so tre injections were

rereated aftar 23 days. This time dosos of 2 2nd 5§ cc of & 1C%
suspensicn were employed anc again there were no symptors. The

total docag for the 4 animels wers Qs follows:

e

i

4. . . . 2.0 ce (600 mzm) #2. .

(Note that these totale wers ircorrs
preliminary stasamert of Jen. 26, 1

44, . . o 1.5 cc (575 mgm) #3. .+ « 4 cc (700 mge)
. .

Since threre was no aprerent f¢92t1°“ Ys tress dnjectic
- M . S > onoog
it wes decicdsd to continue the acm1n15t29<?0300-_-§e g-2ss, usin
a 207 suspersion mizad with a small ~ortion ¢f sSiiln fed to thre
N * T ... - - -
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One mey therefore concllUCe that the inges=ion 9 s
24 in

ruch as 51 grams of finely pcwsered 3lsss weol, acdmiristerad
divided doses, will not cause injury in 4 months time. In the
absence of any reaction at all it would rardly seen essentisl
to continue the investigation further.

0

3

The general conclusion that both oiled end plein gless
wools are incapeble of exciting progressive fibrosis in the .
tissues is warranted from these observations in view of ths wice
experience in this laboretory with these metbcds of testing the
biolo;ical activity of inorganic dusts.

Trusting that thess findings may elley any scertdicism
as to & thecreticel hazard involvad from :he baqdlinv of glass
wocl, I am

Very truly yours, .

Leroy U. Gardner, l.D.
Director

LUG:CC

Rabbit nS - xi;led af ar 365 days
- " 2es "
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mev showed no further crange,




