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Bureau of Oceupational Safety and Health, 17 8. Department of Health, Edueation
and Welfare, 1014 Broadiway, Cincinnati, Ohio 45202

@ As part of its study of health hazards associated with the manufacture and proe-

essing of fibrous materialy, the Burcan of Occupational Safety and Health is con-
ducting a cohort analysds af past workers in the fibrous gliss industry, Environmental
surveys to estimate the degree of exposure of fibrous glas workers to fibers that are i
respirable indicated that the exposure had been negligible. Present average concen- —°‘
trations of fibers in air are low, as is the towl aivhorne gliss concentration, Concen- K3
tration ranges and averages in glass fiber insulation and glass textile fiber manufac- 5
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wiring are compared with those existing in other mineral industries for potential health

implications.

Introduction

HE KUREAU OF OCCUPATIONAL
SAFETY AND HEALTH of the U. S,
Public Health Serviee is presently conducting
a cohort analysis of past workers in the fi-
brous glass industry, The personnel records
were obtained for the subject workers from
five of the oldest plants in the United States
that manufacture  fibrous glass  products.
Mortality data will be developed for this
wrouip of workers from records of the Bureau
of Retirement and Survivors Insurance, So-
cial Security Administration, This records
study is being undertaken in conjunction with
the U, S. Public Health Service study of
mortality rates in the ashestos preduct manu-
facturing industry. Since the two popula-
tions of incdustrial workers selected are ex-
posed to two different fibvous materials, age-
adjusted death rates by cause can be com-
p,nl‘(l for |n|\<‘|r‘|' relation to indu«tri:\l t|l|\t
eXposures
An emvironmental survey of the fibrous
olass plants to estimate the exposure of work-

Mention of commercial produci or coneerny does not cons
stitite endorment by the 125 Publie Health Serviee.

ers to airborne fibers of respirable size was
conducted when the personnel records were
abtained.  The sampling techniques and
methods of characterizing exposures that had
been developed for the asbestos study were
used in this study also. This paper sum-
marizes the concentrations of airborne dust
and fibers in five fibrous glass factories, four
manufactoring insulation, and one making
textiles.

Background

Glass has been known to man for many
centuries, but it has only been since the
1930°s that glass has been produced in the
fibrous form which is the basis for many
unigue and weful applications.  Fibrous glass
is classified into two groups: (11 wool fibers
and (2) textile fibers. Wool fibers are used
in the manvfacturing of acoustical and ther-
mal insulation, acoustical ceiling material,
air filters, and similar products, Textile fibers
are used in fabrics, insulating tapes, and re-
inforcements for plastics and other materials,
The fibers differ in that the textle fibers
are produced in a continuous filament and
are generally sialler in diameter, ranging to
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a low of 4 microns (p) in diameter. The
wool fibers are produced in varying lengths
and are usially about 5 1o 1 poin diameter,
depending on the application’ The  fiber
dinmeters are varied 1o e vide the desired
chatacieristic for the particular application
but are closely conteolled for each Ll|.'[|ﬁ(“1-
llun

Concern about possible health hazards as-
sociated with hibrons glass has heen inereased
by the evidence that links asbestos fibers with
carcinoma of the lung. This ashestos experi-

Tasee I

Gross (Glassi Duse Concentrations by
Plant and Operations

[milligrams/eabic metor)

Operations Plant No.# Mean Ranve

Batch and Marble 1 N.RS N.R.
2 N.R. N.R.
3 1% 0.18- 5.9
4 12:29 2.69-21.89
14 602 0.18-2).89
5 0.12 . b

Forming 1 0.20 <0.01- 0.94
2 0.4 0.4- 1.70
3 oan <0.ul- 0.66
1 0.4 008 17
14 0.32 <0.00- 174
3 0.06 0.04- 022

Spinning and Twivting 5 on <0.01- D40
3 016

Warte Rrcosern <0.01- 048

(21 Plarrs 1 through 4 are imsulation plants; 3 i a texrile
plant

(B N R 1oyl

(o) Composite of rewulis for plants | through 4.

Tasre 11

Respirable | Glass) Dust Coneentrations by
Plant and Operations
(milligrams/cubic meter)

Opecation Mant Nos Mean Range

Batelh and Mathle 1 NR* N.R.
2 NK N.R.

1 0% <0.01- 0.4y

4 055 0.06- 1.03

142 03 <00r- 1o

" 5 0.6 0:19- 0.52

Fienine 1 om <001~ 024

2 0.05 <0.01~ 020

3 0.0? «<0.01. 045

1 0.0n <001 47

14 006 <00t- D47

5 0.u5 <001~ 0.36

Spinning and Twiting : | o0 <001 0.65
Waste Rexovery | o2 <001- 073

‘h\ Planie 1 theoueh 4 are insulation plants 5 i a testile
plant

fb) N R no rosli
e} Composite of resulty for plann 1 throngh 4.

November-December, 149

ence contrasts with that for fibrous glass,
where neither animal expetiments nor human
expericnce o date has demonstrated signifi-
cant effects on the respiratory wact.

Gross ot ol investigated the biological f -
fects of yluss dist on the lungs of experimen-
tal animals. They found that inhalation ex-
posure caused o pulimonary reaction no more
severe than would be expected from fine kao-
lin dust and a nonfibrogenic reaction with no
bronchial or bronchiolar disease.  Schepers
and Délahant,** studied the effects of glass
fibers of different diameters in the lungs of
rats and guinea pigs. They found that the
larger-diameter fibers were relatively inert
when adininistered by intratracheal injection,
but that injected glass fibers 3 1 or less in di-
ameter provoked bronchiolar damage with-
out well-defined fibrosis. The latter condition
was also reported from their inhalation
studies with 6-u-diameter fibers,

Human experience to date indicates that
fibrous glass causes only upper respiratory
irritatien™® Cardiac and pulmonary function
studies revealed no functional impairment in
workers who had been exposed for a munber
of years. In reported cases of lung disense
associated with fibrous class exposure, the
disease has been acute, and infection has
played a major role.” The consensus of the
toxicological literature seems to be that fi-
brous glass is a biologically inert material.

Procedure

The environmental portion of the field
study of the fibrous glass industry utilized
some of the same sampling procedures em-
ploved in the study of the ashestos preduct
industries.®  The workers' exposures were
characterized by a variety of sampling tech-
niques to estimate the dust concentration in
terms of the gross dust exposure, respiral e
dust exposure, gross fiber exposure and re-
spirable fiber exposure.  Membrane  filter
sampling, however, was seleeted as the prin-
cipal method to be used in this study. The
sampling medium used was Millipore Type
AA membrane filter with a pore size of 0.8
w. A 37-mm plastic filter holder was uged for
samipling at a flow rate of L7 liters per min-
ute. Gross aithorne samples were collected
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