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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 ¥, Machle, 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 variocus 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 leaé 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
the dusts of the insulating material, 2 group of men were selected for

examination and study from a large group éngeged in insulating buildings.
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largest éroup in any one location andjtherefore) the. Bne»xiiost resd: ly'

/

accessibie,.was situated at White Plains, Connecticzut,

These two groﬁps
combined could be expected to provide variability of_if{e:}rposure including'
the greafest which had occurred, and since none cf those who had beé\:i‘. in'

1

~ these groups had discontinued the work, there had be'en:h_nb factor of"v_f‘}j-_

' process of being insulated, in canneetien—ride b oth Band-packing and .-

Sémples;‘_v!ére‘ ‘also collected at the air pump used to blow the

' ‘The_vmé't:ii_tj"l”ed Greenburg-Smith impinger wa‘s'_,‘_'employed with the




0008286

]
X

-3 -

The complete history of all previous and present employ-

'imengf 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 sbsence of symptoms of 1llness or organic disease. Special
attention was given to the duration of the present employmeni/ and the
nature of the day's work, with refsrence to exposure to dusts of insulating
material, A comrlete physical examinatiocn was given each man, including
tests of the specilal senses and of muscular power, analysis of the urine
for its reaction and for albumin and sugar, an@ a mlcroscopic study of
the blood., That is to say, a thorough search was made for any and all
physical &llments or asbnormalities, 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 c¢lean containers preparsd in the laboratory.

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

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

.. spectrographic method which has besen described elsewhere Czl}

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

-+ The chest of each man was further examined by means of

;ﬁereoséogiﬁ Xfray photogﬁaphs taken and interpreted by an experlenced
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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 ra2sults obtained in the dust ccunts are shown in

Tabls 2.

Considering the physical character ol the dust particles

) IJ':.'J. X ) Fal ~ A 3
most of walch see halr-llke and therefore would tend to be éntrapped in the

upper respiratory tract somewhat more readlly than natural rock dusts, 1t

i3 probable that the effects of exposu#e would be less severs than those
produced by simllar materiel of more common structurs,

Tn view of the chemical composition of the material one
must consider the effects of silica and of certain heavy metals, It 1s
generally believed that the characterlstic lesions of silicosis develop
elther very slowly or not at all when there are_fewer than 5000,000 particles
of pure silica per cu. ft. as determined by a 1light £ield method of counting
conparable to that employed hereéﬁ%lt would seem,‘therefora, that the develog-
ment of sllicosls need not be expoctsd in relatlon to the handepacking

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,

and in part upon the proportion of toxic silica in the material. One 1is
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Jjustified in the feeling that silicosis might well develop among men

employed in blowing operations unless due precautions were taksn.

The danger of heevy metal poisoning weculd bte great at

these dust concentrations, if there were significant guantities of such

metals in a2 soluble state 1In the material., Even relatively insoluble

cempounds of lead, for example, wculd be potentially dangerous, Here,

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

as the proportlon cf material actually inhaled as compared with that swa’lowed,
g-d(its solubiilty and absorbability in the
& wtil osy

pav/4
A lungs and in the alimentary tract. It seomed best to deal infe these matters

practically through the study of the exposed men rather than by methods bkased

on hypotheses. -wileaddel, ﬁ&mever, dobeoxmime the tobtal lead conbtent of two

lredd GG:Zmanw;ﬁ 4 m«v&asé&; [

i
samples of the rockewool A semple of material such as is put through the

. blower shtowed a lead content of 1,12%, while a sample of that packed by

hand was 0.96% lead. Arsenic determinations were not made becauss of

techinical difficulties due to the naturs of the materisl, (The exzact

)wi - wms-( . a:{"u) ,é-. Aty ltcm

compoaition of the m&@na&c& will be determinsd &hﬁﬂ-&&ﬂ»44EBQ“QQL6£—OwQGT
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was considered first as a unit., In no case was thers clinical evidence of

any occupational 111ness.orﬁdisease; No man was 11l or complaining vaguely
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‘of chronic or subeacute Intoxication, and for that reason an
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of generally poor heelth, No man had lost weight, appetite or strength,

nor was there any combination of symptoms or physical signs suggestive of
silicosis, or ¢f lead or arsenie poisoning,

The only common abnormalities

involved the testh and gums and the upper respiratory tract, Sevsral men

had common colds in various stages, and most of them showed some degree of
redness and Iirritstion of the mucous membranes of the nose and throat. Only

a few hed zood testh apd clean healthy gums. However, despite the frequenéy

of dental caries and spongy, congestivi)gingivitis, no lead line was observed,
{(Tae occurrence of gingivitis and dental cariss is so common among working -
man in general as to have no specific significance.)

In the sbsence of individual cases of occcupational 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 exlstence
of some common factor or factors of an injurious type. “The more significant
results of such study are set down in tabular form. Table 3 gives the age
distribution of the group, and shows that the men under sbtudy represent a
rather wide range with respect to their age. In tables Iy and 5s the varistion

in systolic and diastollc blood pressure of the group is shoun, <fho clrcule-

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

anusual trends

in bloold vressure are of Importance in group studleszs of toxic agents)) of




}jéLinéfances of significantly highvsystolic blood pressurs, fbﬁr;iiﬁ
-iﬁ‘persons over forty years of age., The one rather low figure (100)
ccurred in an otherwise apparently strohg and healthy man. The one ’
7;§$finitely abnormal diastolic pressure (105) ﬁas found in a men of hu.
v?ﬁe 6ccurrence of high bPlood pressure among persoﬂs in the middle and lster
 éecades in 811 walks of life is too common t§ recquire further comment,
Suffice it to say that the data on these men are not unuéual for groups
of corrsséording age In any cccupation. _
(whte eolle)

mable 6 groups the data on the leucocytesaof the blood.,
There are no abnormally low resulis, 31ix results showing 10,000 lsucocytes
or more per cublc millimeter of blood were found in persons who had evidences
of active or subsiding upper respiratory infections'without\disability, or
other evidence of infection in the form of suppurative ginglvitis,

Tables 7, 8, and 9, give the results of the study of the
efythrocytes (red blood corpuscles) of the blood.’ Inasmuch as lead gbsorption
tends to cause an increase in the number of "stippled” erythrocytes, and a ?R

later decrease in the total number of erythrocytes, together with a drop

in the hemoglobin of the blood, these observations have a direct bearing

68Tgeno

on the gquestions of lead absorption in these men. The one low erythrocyte

count of 3,100,000, was not accompaniod by other evidences of abnoymalﬁ?

-
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The result is not of physiological significance, therefore. All the

Q&wu,bwﬁmwwufj

.&emoglobin determir ation%«gave results within the normal range;ﬁaﬁaaaﬁan

W= The study of the stippling of the erythrocytez, likewise

Zclded normal resulis. Observations among large numbers of apparently
oomal serszcens ouitside the lead trades, made by the methods used in this
:iudy, have been reporbed R elsewhere Q%J and provide a basis for the

stlon of these findings. The one result of L0 stippled erythrocytes
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s unusual, but sueh velues in entirely normal and
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= 50 microacevic fiel:
eolthy n2rsons. 411 the other resulis are well within the customary normal
The analytical results obteined on the bHleod and uwrine are recorded

" Tables 10, 11 and 12, The quantities of lead found in the blood of thess

}.Jo

mER Leen reporfted previously in

men cover & range o varlability such as Yy

group of noimal healthy students Qé;: There is no abnormal resul?t in the
,ntirevgroup, The analyses of the urine for legd also yielded results within
the normel range as prevliously determined for large groups of normal persons
{33(@3. It is quite certain, therefore, that the inhalation of the dustﬁvof
tre minerslewool has not resulted in an appreciable lead abso”ptxon on the
sort of these men.. The arsenlc déterminations on the urine are subject to

.

similar interpretation., The range of normal values for urinary arsenic is

not a5 well established as in the case of lead, but the mean excretion of a ..




KE 00608252

dbtaiged'in this group of men.,

(f.e. b.Oé mgs. of As,0z or more per liter of urine) show no correlation

with the higher lead findings, or with the duration or apparent severity oq4

the occupational exposure, They may be regarded as random results unrelated

i

to the occupation.

-

The dxaminatiocn of the X-ray films by the three radiologists
resulted in the general agreement that there were no demonstrable pathclogle

processes or deposits which could certainly be autrlbuted to occu pdtlonal

exnosure tc Austs. In several cases there was a distribution of fibrous
changes suggesftive of incipient silicosis but of such minor character as

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

subacube upper respiratory infection., Onre 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 adult chest
- ane
films., THowever, WP being a2 small group who have none - - - - to speak of,

one must wonder whether or not the finding3® of significance. I do not see

how one csn he sure - - - until a considerable time Interval has elapsed and

(E‘»M g‘ﬁ‘u) )

another series of films @ﬁ@made on the same group of men, ¥ - - - = I concur °

AT

in the conclus1on that notning has been found which can be anéeuhs& to the
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industrialvﬁactors involved."

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

ore=tti=se=s 1nvolve sonsiderable exposure to dusts rising from the material,

T

The hand pecking operation was seen Lo result in susoendin%A}ess than 500,000
*

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

operating »wmp, the parvicles mumbered approximately ‘750,000 per cuble footé

¢@# ‘n the dlowing operation the dust exposure was as high as 8,000,000
particles per cubic foot,
2« The nature of the materisl i1s such as to suggest the possibiWitv of
R

a sllicosis hazs rd. The lead content @@i?pproximately 1%}&&Asilicious materlial

15 of doubtful signxficance; theoretically. The arsenic content was not de~

termined.

s

-~

3. The study of 27 men of’whom a number have had more than four years
of exposure bto dusts iﬁ handling the inSulat;ng meterial, failed to show any
clinical evidence of occupational disease or 1llness.

i Study of the lead and arsenic excretion of these meﬁ disclosed no
evidence of absorption of lead or arsenic in quantitles above that which has
been shown to occur among normal persons without occupational exposure.

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

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

sugzgestive eV1dence of the development of pulmonary changes, but the evidenc§ -

T ke 0008293




was not ,sufi‘icientlj conviﬁt:ing to Justify a diagnos.is of eérly silic'oéis

in any case.
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