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February 12, 1837,

ir, Fred G. Johnson, Usnager,
Ingulating Wool Sales,

Ue. 8. Gypsunm Co,,

300 W, Adans St,.,

Chicago, Ill,

Dear Mr. Johnson;

The delay in answering your letter of
January 29 has been cecasioned by my absense fronm
the oity.

Ve have very oarefully considered the ed-
vigability of permitting Dr. Gardnerts report to de
furnished to salesnen generally, and pessed from hand
4o hand, It 4s our feeling that suoh prosedures would
be unwise, and that the possibility of the report being
twisted and misused by others overshadows ths advantage
_gadned, S e

In {ndividual oceses we have found it necessary
to disocuss the report with the ocustomer, TWe believe,
howsver, that 1ts use should de confizned to this sphere.

Very early in the nmanufaocture of glass wool

‘we oonsidered the possidility of its having deleterious
" effeats upon those working with it or using it, 4n
investizgation was nade and 1t goon developed that

there was a soarcity of pertinent experimental work
published in the literature., It therefore appeared

wise to conduct our own experiments, which prosedurse
had the edvantage that ¢the results would apply specif-
do0ally to our own commercial grades of glass wool made
fron our own batoh.
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Several groups of experinents were undertaken
to determins what, if any, untoward physiologisal effect

L glass wool might have when it comes in contact with the

human bedy., The ressoning behind this work, which dle-
tated the dhoioe of experiments, was briefly as follows:

It waes assunsd that glass wool might enter the
body by three routes, by inhalation, by swallowing, and
by penetretion of the skin, - )

If glass wool dust 1é breathed, assuming the particles
aro szall encugh to sntsr the small air spaces of the lungs,
anawerg to these questions were soughte: Will inhaled glass
wool dust causs & reaction in the lung tissue similar to
that produced by silioa dust in sillcosis? Will the
reaction be at sll harmful?! If not, what will besome
of the glass wool dust?

If glass wool fidbers are swallovwed « will they
produce any serious or permaneat 1njury to the digestive
traot?

If glass wool fidbers pesnatrats the skin - will
the glass aot as a tissue poison? What will dbecome of
partiocles of glass wool that might be injeated in the skin?.

Dr, Leroy U. Gardner of Saranao Laboratory, Ssranse
Lake, Jew York, undertcok two groups of animal experiments,
and Xr, Philip Drinker of the Harvard Sohool of Publie
Health, together with Dr. Albert C., Titus, undertook &
third group of experiments,

Animal Injection Exveriments

In determining whether 1lnhaled gzlass wool dust
would act iz any way comparable to fres silioa duzt, 4t
is essential that the exposure be prolonged over s period
of many years in order to show up ohromis effaots, No
group of workmen in this country have used glass wool
long enocugh to show positively whether or not chronis
injury to the lungs might result, X-ray and olinioal
exsninations on our workmen with the longest periods
of service, however, rsvealed no unhealthy lung conditioen
&t all., The effeots of inhaled dust can bs accelerated
in the case of animel experimeants, and it wes for this
roason - ta cheok our inconclusive Xeray findings - that
Dre. Gardner's help was soliocited,
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. v Aninsl experiments to deternine the effeet of
1nhnlod dust oan be performed in two ways. Firss, the

animals oan bde placed in duspteladen atmospheres and =made

%o breaths dusty alr for long periods of time, Second,
the dust in question oan be injected inta the snizmals?

bodies, and it 4s gonerally recognized that the type of

$aflanmation or resstion that results indicates to a

" ¢rained pathologist whether the harmful effects ere at

11 conparable to those produced by free silioca dust,

Beosuse the "dusting" method requires two or more years
to get results, the injeotion or sesoond type of expsriment

wes selested,

Aninals were injested with glase wool dust, both
“plain® and "oiled”.. (011 is applisd to some cormercial
grades of glass wool ¢o reduce frecturing of the fibers

and to provent dust being given off during handling),
Aninals wore exanined at intervals of several days
or weoks for a total period of 285 days.

Dr. Ggrdner estates:

"Bxperience in this laboratory and elsee

where has shown that these methods are adeguate

to demonstrate the oepaoity of a mineral duet
to produse fibrosis, Injestion eof over 20
different types of dust has indioeted that
if no remction osours in orgsas other than
the lungs, none will oosur in the respiratory
tract, and that conversely, dusts 1like silica

~and sabestos that are known to produce fidroasis

of ‘the lungs, also cause fibrosis ia other

tissuos when injsoted in suffiolient guantities.”

Dr. Gardner surmarizes this seriss of experinents

as follows:

"lleither plain nor oiled glass wools have
oaused fibrosis or any okronls progresaive
reaction by injection, and therefore, it ig &
reasonable assumption that thelr inhslstion
would likewise fail to produce such effects,”
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Eating Glase Wool [

A considerable znumber of references exist in the
1iterature to oases where circus performers and individuals
with ulterior motives, have either saten slnla or ocaused
others ¢o eat it, TUsually in thess reports the glass
was in the shepe of chunks or pileces large ‘nough to
see with the nsked eye., In no instsmae that has come %o
our attention did the reports show that anyiserious ianjury
was done S0 tihe individual dy the glasas. )

There remsined the possidbility, horo or, that
long~continued swallowing of small amounts of extremely
fins particles of glass might produce some ehronic damage
to the body, Dr, Gerdner therofore undertook the second
series of experiments in which fasting guiaealpigs were
injected with finely ground glass wool by stezach tube,
Kone showed sny 111 effects even after the tnjpotionn
were repeated, .

Guinea pigs were then fed glass wool dust, mized
with a portion of grain, befores they recesived thelr morning
rations, After these mesls were sdministered daily for
- periods varying up to a Sotal of 119 days, examizatien
"falled to disclose evidenos of the glass rrugnoatl or
any injury inflioted by them."

Dr. Gardner concludes:

"One may therefore eonclude that the
ingestion of aa much as 51 grams of finely
powdered glass wool, sdministered in divided
doses, will not cause injury in 4 nonths -
tize. In the absencs of any reection at
ell, 1t would hardly seem oslontiul to oone
tinue the investigation further."

!

His conoluding statement we think is extremely
pertinent, It is as follows:

“rrusting thess find zay allsy an
svantisiu “g9° a theore%igzl hz:urd Inonved

fron the handling of glass wool, I an
Very truly youss,

Leroy U. Gardner, 4.D.
Direotor®

"|". .o
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~8eolubility of Glass Wool

No information was found which gave the solubility
of glase 4n body fluidas., A Imowledge of how scludble glaas
1z 4n body fluids was 2elt to be essential in answering

the question, "What becomesof glass after 4t eaters the
body?? .

Dr, Titus theréfore, under the direction of Mr.
DPpinker, ran chemical experinents on solubility of glass
wool in blood serum, By the same method he also obtained
the solubility of quarts (free silica) in dlood serum,
Conpared to quartz, glass was found to be extremely
solubles As u nmatter of fLsot, the Dlood serum had a asrtain
residual silica sontent, and Dr. Titus was unable to

agoertain whether any of the quarts went into solution
during a two.montha period,

In the case of glass wool (same types ussd by
Dr. Gardner), however, the quarts content of the serunm
inareased more than fifteern fold during the same period.

Conclusions

Referring to the original questions, we beliove
that Dr. Gardner showed that glass wool dust, if breathed,
will produse no harmful effeet on the lung tissus sonmparable
in any way to that caused by silioa dust, 4s a mattsr of
fact, in view of Dr, Carduner’s conolusions, we may =ssune
. there is.no. harmful effect of any sort,

it s boliofod that glass wool dust whioh enters
the lungs would be removed by the normsl aotion ef the
"soavonger" cells of the lymphatioc aystem, and in view

of Hr, Drinker's work, that the particles will eventually
pags off ia solution,

The evidence revealed by a searsh of the literaturs,
supplemented by Dr, Gardner's experiments, shows that no
permanent damage is done to the digestive tract i slass
wool 15 swallowed, either ia single large doses or in small
doses taken regularly over a lonz period of tine, Shile
it is likely that large pieces of ;lass would cut the
digestive tract, animal experiments reported in the
litersture show that this injury heals completely in
three or four daye, and produoces prastioally Ro disconfort.

6P021 1003

v




L Pron. Dr. Garduner'e work, it 1s evident that

"'tho aotual process of going into solution, that is,
- ¢he process of s0lid glass being carried off dy

1iquid, does not give rise to any tissue poison, This
indicates that glass in the body will be dissolved and
oliminated slowly and ocontinuously without any injurious
or poisonous effeots on the individual,

e trust that this information will sssist you
in overooning whatever sales reslistancs you may mset
on this soore,

Tours very truly,
OWERS~ILLINOIS, GLASS COLPANY

ob Legal &4 Patent‘Department,
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