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Yy 31, 1944

Hr. U. E. Bowes

Direotor ol Researoch RE: Bydrous Oalcium Silicate
Owens~Illinois Glass Cozpany Animal Experiments
Toledo, Ohlo

Dear Mr. Bowes: .

I~au only Just now in a position to subnmit a final
report ©a the results of our animal assay of the rhysiolorical effects
of your product designated "Hydrous Calciwa 3ilicute”. )

As received the materiaxl wae too coarse for anizcal in-
Jection tests. After further reduction in si:ze 1t jproved to be quite
toxio when injected into gZailnez pigs so that it was necessary to re-
peat many of the tests. HKRowever, enoush aninale sumvived for a sul-
ficient period so thzt the general characteristics of the tissue rezctinmn
could be evaluzted. Such recction had none of the appearances of a
sllicosis but 4id reseable aebestosis. .

One wouid concluds that 12 the dust of this materisl werws
ground sufficiently fines tc be inhaled in appreciable guantities it
would probadly prouuce & pulconary digease simulating aebestosis. Eouw—
ever, the ap snded data indicate that in the san>les subzsittel the
particle eize of the compouents was such that inhalallon of nost of the
coaponents would be Aifficalt. You are in & bettér position than we
to know whether these sacpyles are representitive vl the air-borne dust
in your plant. In ny opinion the dust of thlis "hydrous calcium silicate®
is potentlially dangerous if in proce:zsing the material the partiole sl:zs
i8 reduced consideradbly delovw that in the sarcples subnitted.

The appended report contains detalls of the physical and
chenical characteristics 02 the dust sanples and of the aninmal tests
nade to test 1%s physiologioal aotivity.

- X enolose a statement for our services.
Yery truly yours, |
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Leroy U. Gardner, M. D.
Direotor
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P. 8. If you ocould refer me to any literature on the effects of wster o.
asbestos and its subsequent gelation it would be appreciated.
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On February 2, 1943 ve received from Owens Illinois Glass Co.,
two sanples of a new profiuot designated as *Hydrous Calocium Silicate®
for ascay of physlological hazard of inhslation of inhaled dust.

They were labeled respectively ?*Sander Dust® and "Rotoclone Dust.®

relisinary inspection indlcuted thet they were mixtures of parti-
culate and fitrous naterizls, .the lzatter having the characteristics of
esbertos. A condined petrographic and X-ray diffraction analysis re-

vealed the ZTollovinT apryroximote conpositions:

YoTAY

Quartz 127
Calcite S
Glase? -
Chryectile 25
(Aebestor)
nyiratel
Ca Silicate 5%
Diatorite Trace
Quartz 7.5%
Calcite 3
Fibres

Crhrysotile 25

YWood -—
Hydrated

Ca Silicate 25 to35?

PETRCORAPEIC

ROTCCLONE DUST

320 to o0% 6 to 80 rliecrons.
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APPROXIMATE S1ZFE ETC.

Little lescs than 10.

10 to 20 Altered (Ly hecet?)
10 e —_
40 Fev sinzle fibree lesc than 56 cicrons

-

Yore less tharn 20 rcicrons. lost of th
cintle Lidbres nore then 100 nicrons.
Much &n unoraned bundles.

SANDER DUSY

to .10% 6 to 120 nicrons

10 Altered

— Sinilar to thet frou rotoolone
to 40 Coarse,nmatted togetner
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ANIVAL ASSAYS

The nnterial as recelved was too coarse to be injected into
aninals and had to bs reduced fo proper particle size. Oriniing was
not feasible owing to the presence of ohrysotile vhose structurs and
irritating properties are destroyed by prolonged grinding. e were
therefore conpolled to reiuce it by prolonged cutting with sclzzors,
sieving through ‘a4 200 megh screca and adbustiné the proportion of
fibréﬁ an& partioculzte natier in the predust to that of the originzl
?pecl&enn.

Portione of eats sinple were madc up in hyalologioal sulit sslutlon
in strengths of 5 and 10% fcr gulnea pi3 injection. The pH cof the
rotoclone saxple was 7.5 wildh shiculd czusc no tissue irritcticn. That
of the sander 4ust was 5 wiich is too 22keline to be w2ll tolcrated.

T=e 107 suspansicno wers injested intraperitceneally, a single dose of
2 c.c. la. 300 oz of aust. Tke & susperalons verc zdzminiatcred directly
Ainto the lungs by tracheal cathater, S 2dcses of 0.5 c.c euckh at intervals
‘of § daye, a total of 75 ug of dust. |

. Intrapsritoneal injections of neither sawsple wars well received;
60% of those treated with the rotoclone sazple dled within 2 to 3 weels
and 80% of the ones gatting the sander dust were cdead 1n Z days. All
theses pigs showed acute inflanratery ohanges about macses of dead cells
where large aocursulations of the tiat had localized. The early result
could not de eva}uated exoept for the fact that it never oocurs after
the injection of quartz or asbestos alone. Howsver, thkere were 3
aninals that survived for 8 months, 2 receiving rotoclone dust and one,
sander dust. In pnelther of then was there any suggestion of sllicosls

on gross or miéroscopic exanination. An asbestotio change 18 not
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recognizable outside of the lungs and henoe would not be expeotad in
this group. .

Intratrachesl injectione were sonswhat better tolgfated partli-
culerly in the case of the rotoolone sazuple where there were only 2
dea}ha ezeng € uniniels an these ocsurred § to 10 nonths after con-
pletinz the 1njections. Or.the sander dust animela 3 died of acute
reszction curing the period of injection, presumadbly on account of the
hifgh alkelinity. One was killed i moath and another 4 uonths zlfter
completing the injections. .

Both sanp;leos produced Tibroeio wiihin ant avout the tersinal
brercnioles in all anipmalc survivings £ 1 conth or nure. This rescticn
vas genarally connorable to5 th:t odscrveld on injecliing pure chrysotile
acbectos. Tyrulcal usbartosie Lolles ware present in suall numbers ani

the Clatridution of Lhe leslon

o

vie tyidocel of Anjection asbectoslis.

The onl: &ifferenoe ves & tanGency for the fitrouc tisccue to be more
dence and sctevhet hyeilrnized after C to 10 T/4 monthe. Skis effect 18
prebably cttridbutuble to the cuartz in the wirxture. lotilng suggestive
of oilicotic noduvler fibrosis ocould be discoésred either within the
lunge or the associeted tracheotrcnchial lyw.l: ncues,

Suntary: After further reduction in silze the two sacples of this

mirture of asbestos, vopd fibre, quertz and hydrated caloiun gilicatas
ie toxic on lntraperifoneal and intratracheal injecticn into guinea pigs.
The high alkalinity of the stuier dust.probably acsounts fgr the esrlier
deaths in the case of intraperitoneal injectlon whure & large dose is
concentrated in & localized cavity and absorption is rapid. However,

the deferred deaths from the rotoclone sample with a pH of only 7.5 sug-

gests sonme other injurious property.

08 006 1055 -

. USDC SD Mise:

Produced under Court Order in

rdance

not to be copiled,

reproduced or distributed except in acco
order.

Conf{dential Inforsation,

r
with this Court's



3 ' CLAIMED
PRIVILIGED

BY OCE

ANIMAL ASSAYS COVT'D

The chronio effects in the few animzls surviving for a month or
. rore are agparently duo to the flbfous cocponents of the AQust and thelr
nature indicates that 2sbestos 1s resporsidtle. This is sozevhst
nodified sither by previous treatuent of water or by the associnted quart:z
 bus there it ncthiug cuglcative of siliestic nofuler fibresis. 1T the
hydrous c2iclun e%licate heg eny pert in the plcture such part is not
recogniiable; . |

Vhether =znufacture or use ¢f ti.le product would ever reduce
particle slze to the extent thét we Yave Cone 1s cutside cf the provincc
of thipg study, IZ it chnouldd & potenticl hezard woiull ve created. Kow-
ever, study ol thre tv:‘n&nples eubziited zuisests trit =oct ©f the
asdestos Iibre is elther very loag or 15 conjosed of unorened bunlles of

Litre, neither czoe of wiiceh Le reedily Antzlabdle.

Lerey U. Carcier, . T.
Direazter, Sararac ladboratery
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