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On the E?‘fects of Exposure to the Dust of Esgle-Picher Insulating -
g Material

by

Robert A. Xehoe, W.D. and Willard ¥, Kachle, M.D.

The actusl methods employed in insulating homes with
the tyze of rock~ﬂool manufactured by the Esgle-Picher Lead Company
were observed by visiting several sites at which this work was in
progress. Thus the varylng dust exposure assocluted with d?fferent
operations and the precautions taken against such exposurse were seen.
The magnitude cf the exposure bto dusts in the various operations of

a job in Cincinnatl was determined by collecting samples of air in

the immediate.vicinity of wofkmen, under varjing conditions, and .

estimating the quantity of suspended cust,

The lead content of a sample of the insulating materiel
was determined hy spectrographic anaslysis In order to make some éstimate
of the significance of the lead exposﬁre of the worlmen,

Ip order to cbserve the effects of human exposure to
Lhe dusts of the insulating material, a2 group of men were selected for

examinstion and study from a large group engeged in insulating buildings. vg
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avaiiéblaiinformation; as showm in Tabié"l; it wasbéppgrent that the " -

group in East Orange, New Jersef>had been’employed,longast, while the

, largest éroup in any one locatioﬁ)anéjtherefore)thewbﬁé{iost readily'

accessibie,.was situated at White Plains, Connecticﬁt.}

These two groups

combined could be expected to provide varisbllity offéxposure includ;ng

the greatest which had occurred, and since none of those who had beéh;in‘

1

~ these groups had discontinued the work; there had beéﬁ n6 factor of“f;H_‘*

' _selectiﬁéselimination. The Albany crew_héppenedvto:bf employed teﬁﬁf'afiiymg

" in White Plains at the time of the examination of the White Plains group.

blowing SémpleéiwéréZalso collected at the air pump used to blow the .

" insulation, The modified Greenburg-Smith impinger was employed with the
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The complete history of all previous and present employ-
}meng/ and of previous illness was recorded for each man, together with
ﬁis age, his family history, the general state of his health, and the
presence or absence of symptoms of Illness or organic disease, Special

attention was given to the duration of the present employmeni/ and the

nature of the day's work, with reference to exposure to dusts of insulating

material, A comrlete physical examination was given each man, including
tests of the specisl senses and of muscular power, analysis of the urine
for its reaction and for albumin and sugar, an@ a mleroscopic study of
the blood, That is to say, s thorough search was made for any and all
physical &ilments or abnormelities., These observations were recorded

on the forms reproduced in Figures 1 and 2,

A sample of blood and two samples of urine were obtained

from esch men, in chemically clean containers preparzd in the laboratory.

- These were returned to the laboratory for analysis. The blood and one of

. the urine samples were examined for lead by a sensitive and accurdte

. 3
T oiie

.. spectrographic method which has bsen described elsewhere Czl} Sng—ef~

.. 8 urine sample{ was examined for arsenic by the Gutzeit method.

- The chest of each man was further examined by means of '
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radiclogist, Another competent radiologist studied all the plates

and independently gave his opinion as to thelr significance.

Results and Discussion

The rssulbts obtained in the dust ccunts are shown in
Table 2.
Considering

U :-'J.i)

most of which a¥e halr-llke and therefore would tend to be éntrapped in the

the physical character of the dust partlcles

upper respiratory tract somewhat more readlly than natural rocl dusts,'it
is probable that the effects of exposuye would be less severe than thosse
oroducsed by similar materiel of more common structurs,

In view of the chemical composition of the material cne

must consider the effects of silica and of certain heavy metals, It is

generally believed that the characterlstic lesions of silicosis develop

‘olther very slowly or not at all when there are fewer than 5000,000 particles

of pure silica per cu., ft. as determined by a light field method of counting
comparavle to that employed hereéﬁ%lt would seem,‘therefora, that the develogz-
ament of sllicosis need not be expectzsd in relatlon to the hendepacking
operations, regardless of the form in which the sllica may appear in the

rock-wool. The hazard of the blowing operation, on the other hand, would

depend in part upon the dsgree of protection provided by the use of masks,
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Justified in the feeling that silicosis might well develov among men
employed in blowing operations unless due precautions were taken,

The danger of heavy metal poisoning wculd be great at

these dust concentrabtions, i there were significant guantities of such

metals in a soluble state in the matsrial, ZEven relatively insoluble

ceompounds of lead, for example, wculd be potentially dangerous, Here
o} . ’ Ki g »

however, we ars deallng in some measure with hypothetical matters, such

as the proportlon cf material actually inhaled as compared with that swalldwed,
S 1ts solubiilty and absorbability in the
& wrtil s

pav/4
A lungs and in the allmentary tract, It seemed best to deal in¥e these matters

practically through the study of the exposed men rathser than by methods based

on hypotheses, iiesidel, ﬁ&mever, dobeoxmime the tobtal lead content of two

fredd Aﬂl’b&f‘w;ﬁ .,; Msé‘; [
semples of the rockewool

A semple of material such as is put through the

. blowser showed a lead contsnt of 1.12%, while a sample of that packed by

hand was 0,964 lead. Arsenic determinations werse not made becauss of

technical difficulties due to the nabture of the materisl,

(The exzact
- )wi‘wms-'( . a:{l'"u) /ga.fe: m X
compoalition of the matewield will be determined when_zhﬂpgamaﬁﬂahﬁaﬂ—eééer
2 e P ey 4 -7 . 2
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wll tees offeegh! (ne information obtained from the examination of each man
Clebindaintt repebeid Q,ME 'u’ ﬁ;

&t
was considered first as a unit, In no case was thers clinical evidence of
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of generally poor health, No man had l1ost weight, appetite or strength,
nor was there any combination of symptoms or physical sizns suggestive of
3ilicosis, or of lead or arsenic poisoning, The only common sbnormalities
involved the teeth and gums and the upper respirabtory tract, Sevsral men
had comuon colds in various sbages, and most of them showed some degree of
redness and irritshion of the mucous membranes of the nose and throat, Only
a few hed zood testh and clean healthy gums. However, despite the frequency
of dentzsl caries and spongy, congestivijgingivitis, no lead line was observed,
(Tne occurrence of ginglvitis and dental cariss is so common among worklng '
ma&n in general as to have no specific significance.)

In the sbsence of individual cases of occupational illness
smong the men, further study was made of the group as a whole in search of
less definite deviations from the normal which might indicaté the existence
of scma common factor or factors of an injurious type. “The more significant
results of such study are set down in tabular form, Table 3 gives ths age
distribution of the group, and shows that the men under study represent a
rather wide renge with respect to their age. In tables lj and 5, the variation
in systolic and diestolic blood pressure of the group is shown, <fho circulow

tory system shows evidence of Impairment or abnomal function in most cases

‘of chroniec or suheacute Intoyication. snd for that reasan any nusual trends



;i?éaingfances of significanfly highvsystolic blood pressurs, foﬁr;’“
biﬁ‘persons over forty years of age. The one rather low figure (100)
arred in an otherwise apparently strong and healthy man. The one ’
‘ §e£in1te1y abnormal diastolic pressure (105) ﬁas found in a man of L.

>$£e 6ccurrence of high blood pressure among persoﬂs in the middle and lster
.décades in 811 walks of 1life is too common tb require further comment,
Suffice it to say that the data on these men are not unuéual for groups

of corrsséording age In any cccupation.

(whte )
Table 6 groups the data on the 1eucooyte%hef the blood.,

There are no abnormally low results, S3ix results showing 10,000 leucocytes

or more per cublc millimeter of blood were found in persons who had evidences

of active or subslding upper respiratory infections'without\disability, or
other evidence of infection in the form of suppurative gingivitis,

Tables 7, 8, and 9, give the results of the study of the

erythrocytes (red blood corpuscles) of the blood, Inasmuch as lead absorption

tends to cause an increase in the number of "stippled" erythrocytes, and a
later decrease in the total number of erythrocytes, together with é drop

in the hemoglobin of the blood, these observations have a direc? bearing
‘ep the guestions of lead absorption in these men. The one 1oﬁ erythrocyte

ronnt af Z 0D . 00D . was Nak acnrmnand ad e ~Fher auldeneoa af alna el ot

x
™
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The result is nobt of physliologicsal significance, therefore. All the

B (Bore, wibnmt)

Sfieroglobin ueuefm:nation%«gave results wlthin the normal range (b e etian ’yfj

3

The study of the stippling of the erythrocytes, likewise

22lded novmal resulbts. Observstions among large numbers of apparently

de the lead trades, made by the methods used in this

)]
e

el nerszcons outdb
;ozdy, have been reported XS elsewhere Q%J and provide a basis for the
"nisevpretatlon of these findings. The one result of L0 stippled erythrocytes

occcur
s wiasual, bub such velues in entirely normal and

'_Jo

<3
3

{

2w 50 microaceric fiel:
nenlthy nersons, ALl the other resulis are well within the custonmary normal
miE3, The analytical results obtelined on the bBleod and urine are recorded

‘. Tables 10, 11 and 12, The quantlities of lead found in the blood of thes

men cover & range of variability such as veen reported previously in
. L
group of nommal healthy students Qé), There is no abnormal result in the

sntire groun, The analyses of the urine for lead also yielded results within

the normal range as prevlicusly determined for large groups of normal persons

r:'\
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s quite certain, therefore, that the inhalation of the Gust : of
e minersl-wocol has not resulted in an appreciable lead-absorption on the
sort of these men. The arsenlec déterminations on the urine are subject to
similar interpretation. The range of normal values for urinary arsenic is

vm i mam el ActaRntItatlad aa I Fha proce AF Tead e Fhe wearn averetrliaoan aof a
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P relatively high resulf; L
(1.2, 6.06 mgs. of As,0z; or more per liter of urine) show né correlatioﬁ":vﬁ
with the higher lead findings, or witﬁ the duration or epparent severity oQ;
the occupational exposure, They may be regarded as random results unrelated

to the occupation.,

-

The dxamination of the X-ray films by the three radiologists
resulted Iin the general agreement that there were no demonstrable pathologle

rocesses or Jeposits which counld certainly be attributed to occupational

a

exposure tc dustse In several cases there was a distribution of fibrous
changes suggestive of Incipient silicosis but of such mlnor character as

not te be certainly differentiated from the secondary effects of chronic or

subacute upper respiratory infection. One of the radiologic consultants
expressed their joint opinion, that the "lesions are more.mmerocus in this

group cf men than one ordinarily sees in a similar number of sdult chest

- ane
films. However, W28 being 2 small group who have none - - - - to speak of

s

one must wonder whether or not the findings®s of significance., I do not see

how one can be sure - - - until a considerable tilme interval has elapsed and

(Q@@§ﬂud)

another series of films ﬁﬁ?m&de on the same group of men,  « = =~ = I concur °

ol b
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industrial factors involved."

Sumrary
1. The methods used in insulating buildings with Eagle-Picher rock-wool

ore=teimese=w 1nvolve sonsiderable exposure to dusts rising from the material,.

et

The.hand packing operation was seen to result in suspendin%A}ess than 500,000
' *

dust particles per cubic foot into the aif; ‘An the immediate vicinity of the

cperating »wmp, the particles nmumbered approximately 750,000 per cuble footé

¢@# in the blowing operstion the dust exposure was as high as 8,000,000
particles per cubic foot.
2. The nature of the materisl is such as to suggest the possibility of

T
a silicosis hazard. The lead content a@i?pproximately 1§>&éﬁsilicious materlial

1s of doubtful significance, theoretically. The arsenic conbent was not dee

termined.,

s

-

3. The study of 27 men of-whom a number have had more than four years
of exposure Lo dusts iﬁ handling the inSulat;ng meterial, failed to show any
clinical evidence of occupational disease or illness.

i Study of the lead and arsenic excretion of these meﬁ disclosed no
evidence of absorption of lead or arsenic in quantitles sbove that which ha
been shown to occur among normal persons wibthout occupational exposure.

5. Radiographlc chest examinations showed no certain evidence of occupatio:

pulmonary disease such as occurs in severe exposure to silica, There was

o e e ahane ea. Mt the evidence.
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was not.suf ficlen*ly conV1“°ing to Justify a diagnosis of early silic§§134f'k
in any caée.
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