FILE NAME: US Gypsum (USG)

DATE: May 5, 1936

DOC#: USGO60

DOCUMENT DESCRIPTION: 1936 Letter to Owens lllinois Glass Company re
report on biological activity of glass wool.



c
N
-
o~
-

0
P .
3 . !
X v/ o
f o
. V- ’/' //'_]' ./5'
i s
Lo C st
s L el

Mav ‘5, 1936

Owens Iilinois Glass Company
Toledo, Ohio '

Attention: ¥r. W.G.Hazard

Gentlemen:

I subnit the followinz report of an Investigation
of the blological activity of gless wool undertaken at your
request in the Saranac Labcratory.

To determine whether particles of glass wool ere s
capable of producing reaction in the tissues, suspensions of
finely ground plain and oiled wools ware injected into tre
dar velns of rabblts and the peritoneal cavities of guinea
pigs. Experience in this laboratory and elsewhere has
demonstrated thet these methods are adequate to demonstrata
the capecity of a mineral dust %o prodvce fibrosis. Investie
gation of over 20 different tymes of dust has indicated that
1f no reaction occurs in orgens other then *he lungs, it will
not occur in the respiratory tract and :hos conversely dsts
like silica and -asbestos that are lmown to produce fibrosis
of the lungs also cause fibrosis in othen tlssues when injected
in sufficient quantities. Nei‘her plaein or oiled ¢lass wools
have caused fibrosis or any chronic procrsssI¥ s rpezctlion 27
injection ard therefore It 1S & ressonsbis Z5cumpiion TRaT- “heip
inhaletion would Iilewise faill tD Droduce SUch 37TscLsy

' .Glzss wool cshinct.be classifizd as an inert dust for o
altrough it causes no progressive fibrosis neverthaless injection
of lerge amounts into the peritcneil cavity of *he suinea pig
usually vroduces firrediste death, Apparently this is gdue to
the presence of sodium silicate which has a similzn action.
Animals surviving *ris irmedizie effact develon no ¢ronic
chenges. This acztion of +th &53 could hardly octur in +he
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period from 4 to 17 weeks, with proper precat*tions that all

of the material wes consumed. Another group received two doses
totaling from 0.575 to 0.8 m. of glass particles, in weter
suspensior, by stomach tube before the morning feedings. Vhen
the anirals were killed, 4 to 17 weeks later, no trece of the
glass or injury o»roduced by it could be discovared in any pert
of the alimentary tract. Therefore it is concluded that the

a n@esticn of even excessive quantiti¥es of lass wool particles

Q0 microns or less in diametegl procuces ) no injury.

The details of these various e:xveriments are surmarized

as foilows:.

Preparation of dusts

Both plain wool ond oiled glass wool containing 11 A

ool

0oil were crushsd in an agzate mortar and then ground with water ..

in & porcelaln ball mill for 432 hours. It was then nea*ly dry;
more water was added and the milling was continued for anotkher

408 hours. Thre material removed from the mill was pluced in g

large beaker and allowed to stand over nizht. Examination of
the supernatant fluid showed & high concentretion of partizls

1l to 3 microns in diameter. With the oiled glass some of the
0il had separated in the process of grinding and this had to be
discardad Hut ezaminatlion showed considerable oil in the
suspension that was subsequen 1y prepered. The concentration
wag adjusted with water to 1% and sufficisnt sodium chloride
was added to make the suspension isotomic with the body fluiis

PRIBRe

Intravenous in‘2ctlons.,

a) Plain glass wool - 4 rabbits receilved 1 gram of 1 to 3
micron particles ir 2C injections of 5 ce each,
administered bieweekly,

Rabbit #14 died, probably of cerebral embolism, on
the day following the last injectlon. Such accidents
‘are not uncommon in ‘this type of injection. Autopsy
showed no gross evidence of diseesse. In microsconic
sections, collections of dust containing rhagoc*tss
were found in the lungs, spleen and liver. Frequsntly
trhese cells were of the ciant veriety zand uHe;' crnta
"mass2s of zlass frogments, Thers was no avidense of
inflammatory chenge cbdbout them,
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Rabwit #13 was killed 15 days afier comnlating the
injections. There were no grocs changas znd the
“icroscope revealed identicnal reccticns t¢ tross in
#1l4, sxcept that dust cells row occurred in the
1imzh node draining ths Livor,

RzDDif #22 wag killed 294%2» 180 d=7s, Tra nizture
W8S NO Aiffapant from thot irn <13,
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Rabblt #11 was killsd afte» 259 days. There was
absolutely no gross evidence of reaction to dust.
Microscopic sections have not Yot been made as the
enimal was not killed until yesterday.

b) 0iled glass wool - 4 rabbits received 1 gm. of 1 tc 3
tderon particles in 20 injections of 5 cc. each,
. Administered bi-weekly. . . e :

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

Rabbit #2 was killed after 181 cays - the picture-was
the same,

Rabbit #3 was Xkilled after 285 days. Like #1, the
animal showed absolutely no gross svidence of dise
Microscopic examination will not be conpleted in time

to be included in this report.

Rabblt #4 18 still slive ané apparently well., It
will be allowed to live for one yeer but there is
no reason to susp2ct that it will develop further
reaction.

These results are in every way comparable to those

observed with inert dusts. aluminum oxide, feldspar, fluorsnar
and 3 types cf sericite have all shows similar reactions. Une
corhired silica, on the other hand, prcduces acute inflammations

followed b7 progressive fibrosis in thre varlous orgens. The
liver shows a massive fibrosis that reducds the organ to a

sse.

distorted mass of scar and the splezn is enlarzed and studded with

nocules. No microscope is necessary to aiscover the resvlts of
the injections which begir. to be meniferted before all the silie

- b

has been injected,

Intraveritoneal iriections'

a) Plzin Vool
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Four zuinea nizs were injected ints the »aritoneal
cevity with 2 cc 2f a 12% cuspension of the 1 to 3
micron particles described shove,

Cn the follovinz morning two were daoc. ™air abiomans
were clstended end on orenin: therm the =meri+onezl sure
faces were inflamked. Derticularly in the res-isn of
devosits ¢f the class cust thet were gnocttzwad hape
and thera oves the diffsrent orsans. The sesil ine
tastineg wes mrle 2nAd dilcked with ~ng,

The experiment s reveatad end 62810 3 cf 4 ernimals
vere deed withir 24 tours, shorin: sinilar racciion.
“he three arimals that survived &t Cirst thowad
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abdominal distention but this disappeared within a

w2ek, Thay were killed lster while apperently well.,

#18, killed after 23 weeks, showed 3 minute grev-white
patches on the surface of the peritoneum that the
micrcscope revzaled to be clumps of phagocytes con=

telning 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 fourd
on the surface of *he omentunm.

b) Oled Wool

b
-

Four guinea pigs were injected into the pe e
cavity with 2 cc. of a 10% suspension of ¢ )
mlicron olled glass particles descrided edove. On ths A
following morning ell were dead with the same evidences <
of an acute poisoning deseribed in ths plain glass gréup. <
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tize only one animal was decd the next day but anotrer
died on the third day and the other two on the fourth,
All showed the sare evidences of scute roisoning in
the neritoneal cavity.

Tre test was repeated on 4 mors Suinea pizs. This

injected intrageritonzslly with tre same quantity of
finely powdered sodium silicate. They likewise died &
within 24 hours and exhibited the ssme type cf re- o
ection in the psritoneal cavity. Unpublished data <
from another laboratory corroborates this effsct of ~
intraperitone=l injection of sodium silicate, 2
&)

To contrel this experience two fuines pigs were

Thils reaction is. unusual and has not beer. shserved
after the injection of other tvypes of dust which
include 2 variety of silicates, Fur*h rmorz the

—-ia

introduction of a smaller doss of Dura2 sodinm gilicate
dirsctly into *he lungs has not nroduced this rasult,
In 1923 a group.cf 16 suinea 2ics was given intwa-
tracheal Infectlons totalinz ix rems. of scdium
gllicate and norme of them F+ied any adverse simptoms,
The carditions in this evnarins

inmt were diffeorent from . g
those in the present one as +he dose was divided gnd
sdministared in 7 inj2cticns Arins a pericd »°
ADDProximatsly a month. Yo 2nimal recsived more the-

2 mgms, =2+ any one time. Hewariheless, 41* zaomg nos
unlikely that 4f +his silica‘e ware ncisonouz when
adrministeran Cirz2ctly intoe the Iunrs scwe A2 cha

animels wmiske novas shown STMITTOMS. TolInirly it ocan

e conclude i tha- 4 hyman bainT muld wnt ha 1ikal v
“0 innzle toxic quintity o7 so0diurm gilizate in ke

farm @ £lass wool dust.
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‘& mortar so that the particles

Inzestion TxXperiment

These tests were verformed
g nrevious tests had indicated

act differently.

with. from 1.5 to 6 ce. of a 59
diameter. None showed any 111
rercated after 23 davs.

Four fasting guinca vigs w

with plain glass wool
4

that the oiled materizl

suspsnsion of
vwiere 100 microns and less in
offects so the injections were

This time doses of 2 and 5 cc of & 107

ere injected by stomach tube
glesg wool ground in

/]
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Ssuspensicn were employed and again there were no symptors., ~he
total dosas Tor the 4 animels were as follows:
4 ¢ 1.5 cc (575 mgm) #3 + o o 4 ce (700 mze)
R . » A - e (e
Ale « o . 2.0 cc (600 mzm) #2. « .« . B ce {800 nzm) .
(Note that these totals wero ircorrectly reportcli in ¢
preliminary stalamsri of Jen., 28, 1936)

Since there was nc avrerent recction *

¢ tress injectic
. . - w. OO e v oo
1t wus decided to coniinue the adpinistration of the glass, using
a 297 suspersion miz24 vith a smell nortion of ziuin T2d o tre
erimals before they were given thaiw regular molunirs rziion, Thes
4 grirce plgs z2nd § oiher ones were therafors fa4 .5 omoof glass
6 days a weel until they were %¥illad., The fallevirgs trkle swmer
thelr +reatmsni;:
Antiaal Fluss Py Taavans Tite Jloces nith Zurstion
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One

mey therefore conclude that tre ingestion of ss
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ruch as 51 grams of finely rpcwserad 3less weol, administersd in

divided doses,

absence of any reaction at all it would h
to continue the investigation further.

The

will nct cause injury in 4 months tirme, In the
hardly seem 2ssentizl

gzneral conclusion that both oiled end plain glass

wools are incapeble of exclting progressive fibrosis in the
tlssues 1s warranted from these observations in view of ths wide

experience in
blological act

Trus
as to a thecre
woecl, I am

LUG:CC

Rabbit
1"

this laboratory with these methcds of testing the
ivity of inorganic ducts. ‘

ting that thess findings may allay any scexticism
tlcel hazard involvad frem ihe hendling of glass

Very truly yours, .

Leroy U. Gardner, lM.D.
Director

#3 = ¥illed affer 365 davs
#4- " "
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