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5-1 IARC, part of WHO

* |ARC: International Agency for Research on Cancer / =] @ &717|2
* WHO: World Health Organization / MAIE717|1

International Agency for
Research on Cancer(IARC)

Centre International de
Recherche sur le Cancer(CIRC)

Volume 81(2002)

Summary of Reported Data and Evaluation

Exposure Data / =2 C]|O|E{

Significant commercial production of man-made vitreous fibres began in the early twentieth
century. In 2001, it was estimated that over 9 million tonnes of man-made vitreous fibres
(MMVFs) were produced annually in over 100 factories around the world. Most of the man-made

vitreous fibre produced is used as thermal or acoustical insulation.
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Human carcinogenicity data / Q13| &2t cf|o|Eq

Two large cohort studies and case-control studies nested within these cohorts from the USA and
Europe provide most of the epidemiological evidence concerning potential risk for respiratory and
other cancers associated with occupational exposure to glass wool, continuous glass filament and
rock (stone)/slag wool during manufacture. The US cohort study included 16 plants, extended the
follow-up to 1992 and expanded a previous cohort to include women and non-white workers. This
study included information on smoking habits and a new assessment of historical workplace
exposure to respirable fibres and several sources of co-exposure including asbestos, formaldehyde

and silica. The European cohort extended the follow-up to 1990 in 13 plants.
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Human carcinogenicity data / Q14| gtk cf|o|E

The findings of the US cohort study provided no evidence of excess mortality from all causes
combined or from all cancers combined, using local rates. A statistically significant 6% excess in
respiratory cancer (primarily trachea, bronchus and lung) mortality was observed. When analysis
was restricted to long-term workers, the excess was reduced and was no longer statistically
significant. Adjustment for smoking based on a random sample of workers suggests that smoking
may account for the excesses in respiratory cancer observed in the male glass fibre cohort (glass
wool and continuous glass filament combined). The standardized mortality ratios for respiratory
cancer were related neither to duration of employment among the total cohort or among long-term

workers nor to duration of exposure, cumulative exposure or average intensity of exposure to
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respirable glass fibre (glass wool and continuous glass filament combined). Analysis by product
group showed a statistically significant excess of respiratory cancer for all workers from plants
grouped as 'mostly glass wool', but this excess risk for the 'mostly-glass-wool' product group was
reduced and no longer statistically significant when the cohort was limited to long-term workers (*
5 years of employment). There was no evidence of an excess of mesothelioma or non-respiratory

cancers.

The case-control study of respiratory cancer nested within the US cohort enabled control of plant
co-exposure and a more detailed control for confounding by smoking. Duration of exposure,
cumulative exposure, average intensity of exposure and the time since first exposure to respirable
glass fibre were not associated with an increased risk for respiratory cancer. These results were
not altered by using different characterizations of categorized respirable fibre exposure or by

alternative models for continuous exposure data.
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Conclusion / 22

Results from the most recent cohort and nested case-control studies of US workers exposed to
glass wool and continuous glass filament and of European workers exposed to rock (stone) and
slag wool have not provided consistent evidence of an association between exposure to fibres and

risk for lung cancer or mesothelioma.
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Animal carcinogenicity data- Insulation Glass Wool (52 gtA of|o|E - Tl 12tA8)

Insulation glass wools were tested in well-designed, long-term inhalation studies in rats and
hamsters. No significant increase in lung tumours and no mesotheliomas were observed in rats
and no lung tumours or mesotheliomas were observed in hamsters exposed to insulation glass
wool. Two different asbestos types used as positive controls produced increases in lung tumours

and mesotheliomas.
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IARC Monographs Vol. 81 - Man-made Vitreous Fibres (QIZZ24])
2002; 418 pages, ISBN 92 832 1281 9

Man-made vitreous fibres in the form of wool are widely used in thermal and acoustical insulation
and in other manufactured products in Europe and North America. These products, including glass
wool, rock(stone)wool, and slag wool, have been in use for decades and have been extensively
studied to establish whether fibres that are released during manufacture, use, or removal of these
products present a risk of cancer when inhaled. Epidemiologic studies published during 15 years
since the previous IJARC Monographs review of these fibres in 1988(Monographs volume 43)
provide no evidence of increased risks of lung cancer or of mesothelioma(cancer of the lining of
the body cavities) from occupational exposures during manufacture of these materials, and

inadequate evidence overall of any cancer risk.
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5-2. EU / European Union / S&l¢i&t

EU Directive 97/69/EEC

This Directive provides a means to demonstrate lack of carcinogenic potential and mineral wool

meets or exceeds these requirements, so is not classified as a carcinogen in EU.

et 7|ES AAlst AL, ojHE=2

222 2{: EU(European Union)

5-3. NAIMA / North America Insulation Manufacturer Association / £0| TFEXH AAXFES]

Health and Safety Facts for Fiber Glass - INSULATION FACTS #62 (R2|430]| Cist 24 2 oMM 2}2)

Fiber glass is now the most thoroughly evaluated insulation material in the market.

The data from these evaluations demonstrate that:

1. No causal association has been found between either cancer or non-malignant

pulmonary disease and human exposure to glass fibers.
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2. Inhalation exposures of animals to massive amounts of biosoluble glass wool fibers
hundreds and even thousands of times greater than human exposures, have not
| WA 2s 7tset detas 4RO
O}OF}
LS AN .

shown a relationship between glass wool fibers and disease
S22 od LEYS 44, 43 Hjo) Yot YL Yo
5 wEAIZI 2}, I2IAS Qo 28t 7H0] 012 KM E Sle|x| oeraLct
3. Glass wool fibers are biosoluble and therefore dissolve more rapidly in body fluids than
other fibers that have been associated with human disease.
detAs dire QA7 7tsst 222 A WM 2o S=71 A 2 72 70|
LIEFH 1 Of @ MR ECH IS LI,
4. Workplace levels of respirable glass fibers in most settings are less than 1 fibers/cc; and
airborne levels in insulated buildings are not significantly different than levels
outside or in uninsulated buildings
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5. Scientific evidence demonstrates that fiber glass is safe to manufacture, install and use when
AF2O| 2
Zt=2Z2]: NAIMA(North America Insulation Manufacturer Association)

recommended work practices are followed
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6. MA XME A-17|2e] JctAE A Xlm

6-1. United Kingdom Department of Health / &= HZi5

A 1994 report by the United Kingdom's Department of Health stated that rock, slag and glass
wool should not be classified for carcinogenicity based on the criteria in the European Union's
Dangerous Substances Act. The conclusion reflects the "full consideration of all relevant research"
and was adopted by the UK's Departments of Health and Education and Employment; the Health
and Safety Commission; and the Health and Safety Executive.
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6-2. The Netherlands Expert Committee on Occupational Standards

[ HIEHRE MARE HMRII9IS]

In 1995, the Dutch government released a report in which an expert committee on occupational
standards, assessing man-made vitreous fibers concluded: "Based on the currently available
epidemiological data and animal studies, the committee concludes that occupational exposure to
glass wool, rock wool or slag wool fibers does not pose a carcinogenic hazard."
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6-3. Georgetown University Medical School Study / ZX|E+2 2|aLls} o1+t

Georgetown University Professor Leonard Chiazze reported in 1992 on a study of men employed
at a large U.S. fiber glass plant. Dr. Chiazze concluded, "A case control study...demonstrated that
a history of cigarette smoking and not exposure to respirable glass is the most important factor in

lung cancer risk. ..."
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6-4. University of Pittsburgh Study / II=H] CHs}t 7

In 1992, as part of an ongoing University of Pittsburgh mortality study of the health of workers at
11 fiber glass plants in the United States over the last 18 years, Dr. Gary Marsh, the study's
principal researcher, concluded: "...Aside from the issue of uncontrolled confounding, our study

provides no evidence to date that respiratory cancer mortality is related to fibrous glass exposure."
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Dr. Hans Weill, principal researcher of a Tulane University study of more than 1,250 current
workers at five U.S. manufacturing plants, concluded in 1992 that "... After 10 years of these
investigations, we have failed to demonstrate any adverse effect of [glass fiber] exposure on
respiratory health. We have found workers in this industry to be generally healthy, without any
detectable evidence of occupationally induced respiratory disease."
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Fiber glass and rock and slag wool manufacturers, through their trade association (NAIMA) have
sponsored a series of studies on the biosolubility of fibers once they enter the body. The scientific
community considers this biosolubility factor, which measures how long a fiber remains in the
lung, an important gauge of the possibility that fibers may cause adverse health effects. The latest
results of the NAIMA biosolubility research show a clear difference between asbestos and glass
wool, with glass wool disappearing from the lung in about 30-50 days compared to thousands of
days for asbestos.
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6-7. USG Corporation / USG it

A case-control study drawn from a population of about 5,000 U.S. workers (Wong 1991)
compared slag wool exposures among workers who had died of lung cancer to workers in the
same plants who had died of other causes. The study found no association between lung cancer
and exposure to fibers. Neither duration of exposure, nor cumulative exposure to mineral wool
fibers was associated with lung cancer. The authors reported: "Consistently, no relation was
detected in any of these analyses." By contrast, all lung cancer cases were smokers, and there was
a clear dose-response relationship between amount of smoking and lung cancer.
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Greenhouse gases

The surface of the
ground is heated
by the sun and

Alparticfithis returns heat in space
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