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of ferruginous bodics isolntnd trom Jungs of
wrban dwellers in suflicient nunbers to yield
statisticolly significant dota, |

Although identification of the contral fiber
of ferruginous bodics and o( naked fibers
has been accomplished by electron dif-
fraction’® and electron mlceoprobe analy-
sis1t these techmques are rious and

¢ time consuming, I'\xrt.hermore. for the large-

wale investigation necessary rto obtain sta-
ustically reliable data, iive use of the
sbove techniques could prove enormously
expensive, since it would tendito monopolize
the costly equipment mvolved and the time
of trained technicians. :

Also, the need exists for a method which
would facilitate acquisition: of necessary
data rapidly and economically. This commu-
nication suggests a means to satisfy these
noeds. A prooedure. essentially a screening
method, is described for classifying naked
fibers and the central ﬁlamepts of ferrugi-
nous bodies into asbestos or nonasbestos
fibers. The cores of ferruginous bodies are
made acoessible for such classification by
frecing them from the encrusting ferrugi-
nous shell by chemical or physical means, ie,
cither with oxalic acid or ultrasonic vibra-
tions.

Materials and Method

The classification of inhaled, fibers isolated
from Jungsi? is based on the faét that asbestos
fbers are cornposed of compactly apposed finer
fhrils, whereas nonasbestos fibers are homoge-
neous units. Because of this difference in struc-

i ture, the fractured ends of these two types of

fbers differ in a very important way. The end
of an asbestos fiber is irregular and resembles
that of a bundle of fragile sticks which has been
broken transversely. As might be expected, dif-
{erent fibers of the bundle break at somewhat
different points. At an approprinte magni-
feation, therefore, (as described below, using
edectron microscopy) the fractured end pre-
sents an irreguler profile with multiple step-
like projections and depressions, some of the
stepe being shallow and others deep (Fig 1). In
contrast, inhaled transparent fibers other than
asbestos but of similar diameter are likely to be
homogenous in character, and, because of this,
to fracture so as to present uninterrupted lin-
@t profiles at the fractured ends' (Fig 2).
Anotber important difference between in-
haled asbestos and nonasbestos fibers il also

bnsed on the multi-unit composition of ashostoa
fibers and tho unitary structuro of nonashestos
fibers. A surfnce view (scanning eloctron micro-
scopo) of tho former nt a magnificotion of
approximately 20,000% shown longitudinsl, par.
allel delineation of individual fibrilx (Fig 3).
The sutface view of a nonasbestos fiber is
devoid of such longitudinal lines (Fig 4).

To test the validity of these concepts, elec-
tron photomicrographs were made of the ends
of several chrysotile, amosite, and crocidolite
fibers, as well as the ends of a similar number
of glass, ceramic aluminum silicate, and silicon
carbide fibers, all of which had diameters with.
in a range of 0.1# to 2.0s. Without the observ.
er's knowing the identity of the fibers on the
photographs, the latter could be sorted easily,
quickly, and correctly into asbestos and n
bestos categories based on the above concepts.
A magnification of 20,000 or 25,000% appeared
optima! for this purpose.

However, the method is not free of possible
error. According to the findings of J. P. Lei-
neweber, PhD, (written communication, Octo-
ber 1969), the ends of occasional asbestos fibers,
particularly those substantially thinner than
14, may cause them to be categorized wrongly.
For such fibers, higher magnifications and use °
of the scanning microscope is ndvised.

Comment

A basic criterion of asbestos fiber identi-
fication is its tendency toward longitudinal
splitting. Initially, there was uncertainty in
some photographs in which several fibers
known to be glass (one thick and one or two
much thinner) were found parallel and in
close apposition, giving the appcarance of
possible longitudinal splitting (Fig 5). The
profiles of the {ractured ends were interrupt-
ed also. However, the interruption consisted
of only one or two steps; and there was
sufficient width of uninterrupted linear
profile to allow differentiation from asbes-
tos. As the diameter of the fiber in question
decreases, the component subunits also be-
come smaller so that the magnification must
be increased to visualize them. The chance
for error appears to increase with substan-
tial decreases in diameter below 0.1u. How-
ever, inasmuch as the average diameter of
naked fibers isolated from lungs of city
dwellers in our experience is about 24 (un-
published data), we believe the chance of
error will be small.
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