
6. References

ACGIH (American Conference of Governmental Industrial Hygienists) (2001) 2001 TLVs and
BEIs Threshold Limit Values for Chemical Substances and Physical Agents and Biological
Exposure Indices, Cincinnati, OH

Adachi, S., Takemoto, K. & Kimura, K. (1991) Tumorigenicity of fine man-made fibers after
intratracheal administrations to hamsters. Environ. Res., 54, 52–73

Adachi, S., Kawamura, K., Yoshida, S. & Takemoto, K. (1992) Oxidative damage on DNA
induced by asbestos and man-made fibers in vitro. Int. Arch. occup. environ. Health, 63,
553–557

Alexander, I.C., Jubb, G.A. & Penn, J.A. (1997) Fibre sizing for classification. Br. Ceram.
Transact., 96, 74–79

APFE (European Glass Fibre Producers Association) (2001) Continuous Filament Glass Fibre
and Human Health, Brussels

Arbejdstilsynet (Danish Working Environmental Authority) (2001) At-Vejledning C.O.1.
Graensevaerdier for Stoffer og Matierialer [Limit Values for Substances and Materials],
Copenhagen (in Danish)

Asgharian, B. & Anjilvel, S. (1998) A multiple-path model of fiber deposition in the rat lung.
Toxicol. Sci., 44, 80–86

Asgharian, B. & Yu, C.P. (1988) Deposition of inhaled fibrous particles in the human lung.
J. Aerosol Med., 1, 37–50

Asgharian, B. & Yu, C.P. (1989) Deposition of fibers in the rat lung. J. Aerosol Sci., 20, 355–366
ASTM (American Society for Testing and Materials) (2000) Standard Specification for Glass

Fiber Strands (ASTM D578-00), Philadephia, PA
Assuncao, J. & Corn, M. (1975) The effects of milling on diameters and lengths of fibrous

glass and chrysotile asbestos fibers. Am. ind. Hyg. Assoc. J., 36, 811–819
Australian National Occupational Health and Safety Commission (1999) List of Designated

Hazardous Substances (NOHSC: 10005)
Australian National Occupational Health & Safety Commission (2001) National Standard for

Synthetic Mineral Fibres (http://www.nohsc.gov.au)
Axelson, O. & Steenland, K. (1988) Indirect methods of assessing the effects of tobacco use in

occupational studies. Am. J. ind. Med., 13, 105–118
Baier, R., Meyer, A., Glaves-Rapp, D., Axelson, E., Forsberg, R., Kozak, M. & Nickerson, P.

(2000) The body’s response to inadvertent implants: Respirable particles in lung tissues.
J. Adhesion, 74, 103–124

Bailey, M.R., Fry, F.A. & James, A.C. (1982) The long-term clearance kinetics of insoluble
particles from the human lung. Ann. occup. Hyg., 26, 273–290

–341–

pp341-374 ok.qxd  07/12/02  09:34  Page 341



Bailey, M.R., Fry, F.A. & James, A.C. (1985) Long-term retention of particles in the human
respiratory tract. J. Aerosol Sci., 16, 295–305

Balzer, J.L. (1976) Environmental data: Airborne concentrations found in various operations.
In: Occupational Exposure to Fibrous Glass, Proceedings of a Symposium, College Park,
Maryland, June 26–27, 1974, Washington, DC, U.S. Department of Health, Education and
Welfare, pp. 83–89

Balzer, J.L., Cooper, W.C. & Fowler, D.P. (1971) Fibrous glass-lined air transmission systems:
An assessment of their environmental effects. Am. ind. Hyg. Assoc. J., 32, 512–518 

Barchowsky, A., Lannon, B.M., Elmore, L.C. & Treadwell, M.D. (1997) Increased focal
adhesion kinase- and urokinase-type plasminogen activator receptor-associated cell signaling
in endothelial cells exposed to asbestos. Environ. Health Perspect., 105 (Suppl. 5),
1131–1137

Barrett, J.C., Lamb, P.W. & Wiseman, R.W. (1989) Multiple mechanisms for the carcinogenic
effects of asbestos and other mineral fibers. Environ. Health Perspect., 81, 81–89

Bauer, J.F. (1998a) Interaction of glass fiber with physiological fluids: The role of surface. In:
Proceedings of XVIII International Congress on Glass, San Francisco, American Ceramic
Society, pp. 1–10

Bauer, J.F. (1998b) Effect of fiberization process on glass fiber surfaces. Ceram. Transact., 82,
187–202

Bauer, J.F., Law, B.D. & Hesterberg, T.W. (1994) Dual pH durability studies of man-made
vitreous fiber (MMVF). Environ. Health Perspect., 102 (Suppl. 5), 61–65

Bellmann, B., Muhle, H., Creutzenberg, O., Ernst, H., Brown, R.C. & Sébastien, P. (2001) Effects
of nonfibrous particles on ceramic fiber (RCF1) toxicity in rats. Inhal. Toxicol., 13, 101–125

Bergamaschi, A., Ripanucci, G., Sacco, A. & De Lorenzo, G. (1997) [Indoor pollution from air-
borne glass fibers (MMMF) in biomedical research laboratories.] G. ital. med. Lav. Erg., 19,
44–46 (in Italian)

Bernstein, D.M. & Riego-Sintes, J.M. (1999) Methods for the Determination of the Hazardous
Properties for Human Health of Man Made Mineral Fibres (MMMF) (Report No. EUR
18748), Brussels, European Commission Joint Research Centre, European Chemicals
Bureau 

Bernstein, D.M., Drew, R.T., Schidlowsky, G. & Kuschner, M. (1980) Experimental approaches
for exposure to sized glass fibers. Environ. Health Perspect., 34, 47–57

Bernstein, D.M., Drew, R.T., Schidlowsky, G. & Kuschner, M. (1984) Pathogenicity of MMMF
and the contrasts with natural fibres. Biological Effects of Man-made Mineral Fibres, Vol. 2,
Copenhagen, World Health Organization, pp. 169–195

Bernstein, D.M., Mast, R., Anderson, R., Hesterberg, T.W., Musselman, R., Kamstrup, O. &
Hadley, J. (1994) An experimental approach to the evaluation of the biopersistence of respi-
rable synthetic fibers and minerals. Environ. Health Perspect., 102 (Suppl. 5), 15–18

Bernstein, D.M., Morscheidt, C., Grimm, H.G., Thévenaz, P. & Teichert, U. (1996) Evaluation
of soluble fibers using the inhalation biopersistence model, a nine-fiber comparison. Inhal.
Toxicol., 8, 345–385

Bernstein, D.M., Morscheidt, C., de Meringo, A., Schumm, M., Grimm, H.G., Teichert, U.,
Thévenaz, P. & Mellon, L. (1997) The biopersistence of fibres following inhalation and intra-
tracheal instillation exposure. Ann. occup. Hyg., 41 (Suppl. 1), 224–230

IARC MONOGRAPHS VOLUME 81342

pp341-374 ok.qxd  07/12/02  09:34  Page 342



Bernstein, D.M., Riego Sintes, J.M., Ersboell, B.K. & Kunert, J. (2001a) Biopersistence of
synthetic mineral fibers as a predictor of chronic inhalation toxicity in rats. Inhal. Toxicol.,
13, 823–849

Bernstein, D.M., Riego Sintes, J.M., Ersboell, B.K. & Kunert, J. (2001b) Biopersistence of
synthetic mineral fibers as a predictor of chronic intraperitoneal injection tumor response
in rats. Inhal. Toxicol., 13, 851–875

Berry, G. (1999) Models for mesothelioma incidence following exposure to fibers in terms of
timing and duration of exposure and the biopersistence of the fibers. Inhal. Toxicol., 11,
111–130

Blake, T., Castranova, V., Schwegler-Berry, D., Baron, P., Deye, G.J., Li, C. & Jones, W.
(1998) Effect of fiber length on glass microfiber cytotoxicity. J. Toxicol. environ. Health,
A54, 243–259

Boffetta, P., Saracci, R., Andersen, A., Bertazzi, P.A., Chang-Claude, J., Ferro, G., Fletcher, A.C.,
Frentzel-Beyme, R., Gardner, M.J., Olsen, J.H., Simonato, L., Teppo, L., Westerholm, P.,
Winter, P. & Zocchetti, C. (1992) Lung cancer mortality among workers in the European
production of man-made mineral fibers — A Poisson regression analysis. Scand. J. Work
Environ. Health, 18, 279–286

Boffetta, P., Saracci, R., Andersen, A., Bertazzi, P.A., Chang-Claude, J., Cherrie, J., Ferro, G.,
Frentzel-Beyme, R., Hansen, J., Olsen, J.H., Plato, N., Teppo, L., Westerholm, P., Winter,
P.D. & Zocchetti, C. (1997) Cancer mortality among man-made vitreous fibre production
workers. Epidemiology, 8, 259–268

Boffetta, P., Sali, D., Kolstad, H., Coggon, D., Olsen, J., Andersen, A., Spence, A., Pesatori,
A.C., Lynge, E., Frentzel-Beyme, R., Chang-Claude, J., Lundberg, I., Biocca, M., Gennaro,
V., Teppo, L., Partanen, R., Welp, E., Saracci, R. & Kogevinas, M. (1998) Mortality of
short-term workers in two international cohorts. J. occup. environ. Med., 40, 1120–1126

Boffetta, P., Andersen, A., Hansen, J., Olsen, J.H., Plato, N., Teppo, L., Westerholm, P. & Saracci,
R. (1999) Cancer incidence among European man-made vitreous fibre production workers.
Scand. J. Work environ. Health, 25, 222–226

Böckler, M., Kempf, E. & Mattes, L. (1995) [MMMF concentrations when removing and
mounting insulation material in thermal stations.] Staub-Reinhalt. Luft, 55, 293–298 (in
German)

Brass, D.M., Hoyle, G.W., Poovey, H.G., Liu, J.-Y. & Brody, A.R. (1999) Reduced tumor
necrosis factor α and transforming growth factor-β1 expression in the lungs of inbred mice
that fail to develop fibroproliferative lesions consequent to asbestos exposure. Am. J. Pathol.,
154, 853–862

Breysse, P.N., Cherrie, J.W., Lees, P.S.J. & Brown, P. (1994) Comparison of NIOSH 7400 ‘B’
rules and WHO reference methods for the evaluation of airborne man-made mineral fibres.
Ann. occup. Hyg., 38 (Suppl. 1), 527–531

Breysse, P.N., Lees, P.S.J. & Rooney, B.C. (1999) Comparison of NIOSH method 7400 A and B
counting rules for assessing synthetic vitreous fiber exposures. Am. ind. Hyg. Assoc. J., 60,
526–532

Breysse, P.N., Lees, P.S.J., Rooney, B.C., McArthur, B.R., Miller, M.E. & Robbins, C. (2001)
End user exposures to synthetic vitreous fibers. II. Fabrication and installation of commercial
products. Appl. occup. environ. Hyg., 16, 464–470

REFERENCES 343

pp341-374 ok.qxd  07/12/02  09:34  Page 343



Brody, A.R. & Roe, M.W. (1983) Deposition pattern of inorganic particles at the alveolar level
in the lungs of rats and mice. Am. Rev. respir. Dis., 128, 724–729

Brown, R.C. (2000) Influence of non-fibrous particles in the animal testing of refractory ceramic
fibers. In: Rammlmair, D., Mederer, J., Oberthur, T., Heimann, R.B. & Pentinghaus, H., eds,
Applied Mineralogy in Research, Economy, Technology, Ecology and Culture, Rotterdam,
Balkema, pp. 739–742

Brown, R.C., Sara, E.A., Hoskins, J.A., Evans, C.E., Young, J., Laskowski, J.J., Acheson, R.,
Forder, S.D. & Rood, A.P. (1992) The effects of heating and devitrification on the structure
and biological activity of aluminosilicate refractory ceramic fibers. Ann. occup. Hyg., 36,
115–129

Brown, N., Peat, J., Mellis, C. & Woolcock, A. (1996) Respiratory health of workers in the
Australian glass wool and rock wool manufacturing industry. J. occup Health Safety Aust.
NZ, 12, 319–325

Brown, D.M., Roberts, N.K. & Donaldson, K. (1998a) Effect of coating with lung lining fluid
on the ability of fibers to produce a respiratory burst in rat alveolar macrophages. Toxicol.
In Vitro, 12, 15–24

Brown, D.M., Fisher, C. & Donaldson, K. (1998b) Free radical activity of synthetic vitreous
fibers: Iron chelation inhibits hydroxyl radical generation by refractory ceramic fiber. J.
Toxicol. environ. Health, A53, 545–561

Brown, D.M., Beswick, P.H. & Donaldson, K. (1999) Induction of nuclear translocation of
NF-κB in epithelial cells by respirable mineral fibres. J. Pathol., 189, 258–264

Brown, R.C., Sébastien, P., Bellmann, B. & Muhle, H. (2000a) Particle contamination in experi-
mental fiber preparations. Inhal. Toxicol., 12 (Suppl. 3), 99–107

Brown, D.M., Beswick, P.H., Bell, K.S. & Donaldson, K. (2000b) Depletion of glutathione and
ascorbate in lung lining fluid by respirable fibres. Ann. occup. Hyg., 44, 101–108

Brüske-Hohlfeld, I., Möhner, M., Pohlabeln, H., Ahrens, W., Bolm-Audorff, U., Kreienbrock, L.,
Kreuzer, M., Jahn, I., Wichmann, H.-E. & Jöckel, K.-H. (2000) Occupational lung cancer
risk for men in Germany: Results from a pooled case–control study. Am. J. Epidemiol., 151,
384–395

Buchanich, J.B., Marsh, G.M. & Youk, A.O. (2001) Historical cohort study of US man-made
vitreous fiber production workers.V. Tobacco-smoking habits. J. occup. environ. Med., 43,
793–802

Buchta, T.M., Rice, C.H., Lockey, J.E., Lemasters, G.K. & Gartside, P.S. (1998) A comparative
study of the National Institute for Occupational Safety and Health 7400 ‘A’ and ‘B’
counting rules using refractory ceramic fibers. Appl. occup. environ. Hyg., 13, 58–61

Bundesgesetzblatt (2000) Ordinance of 25 May 2000 amending the Chemicals Regulations.
German Federal Law Gazette, Part I, No. 24, 747–749

Burge, P.S., Calvert, I.A., Trethowan, W.N. & Harrington, J.M. (1995) Are the respiratory health
effects found in manufacturers of ceramic fibres due to the dust rather than the exposure to
fibres? Occup. environ. Med., 52, 105–109

Burley, C.G., Brown, R.C. & Maxim, L.D. (1997) Refractory ceramic fibres: The measurement
and control of exposure. Ann. occup. Hyg., 41, 267–272

Carter, C.M., Axten, C.W., Byers, C.D., Chase, G.R., Koenig, A.R., Reynolds, J.W. & Rosinski,
K.D. (1999) Indoor airborne fiber levels of MMVF in residential and commercial buildings.
Am. ind. Hyg. Assoc. J., 60, 794–800

IARC MONOGRAPHS VOLUME 81344

pp341-374 ok.qxd  07/12/02  09:34  Page 344



Carthew, P., Edwards, R.E., Dorman, B.M., Brown, R.C., Young, J., Laskowski, J.J. & Wagner,
J.C. (1995) Intrapleural administration of vitreous high duty ceramic fibres and heated
devitrified ceramic fibres does not give rise to pleural mesothelioma in rats. Hum. exp.
Toxicol., 14, 657–661

Cavalleri, A., Gobba, F., Ferrari, D., Bacchella, L., Robotti, M., Mineo, F. & Pedroni, C. (1992)
[The determination of serum amino-terminal procollagen type-III propeptide PIIINP) in
occupational exposure to rockwool fiber.] Med. Lav., 83, 127–134 (in Italian)

CEN (European Committee for Standardization) (Comité européen de Normalisation) (1993)
Workplace Atmospheres — Size Fraction Definitions for Measurements of Airborne
Particles (European Standard EN 481), Brussels

Chamberlain, M. & Tarmy, E.M. (1977) Asbestos and glass fibers in bacterial mutation tests.
Mutat. Res., 43, 159–164

Cherrie, J. & Schneider, T. (1999) Validation of a new method for structured subjective
assessment of past concentrations. Ann. occup. Hyg., 43, 235–245

Cherrie, J., Dodgson, J., Groat, S. & Maclaren, W. (1986) Environmental surveys in the
European man-made mineral fiber production industry. Scand. J. Work Environ. Health,
12 (Suppl. 1), 18–25

Cherrie, J., Krantz, S., Schneider, T., Öhberg, I., Kamstrup, O. & Linander, W. (1987) An
experimental simulation of an early rock wool/slag wool production process. Ann. occup.
Hyg., 31, 583–593 

Cherrie, J.W., Crawford, N.P. & Dodgson, J. (1988) Problems in assessing airborne man-made
mineral fibre concentrations in relation to epidemiology. Ann. occup. Hyg., 32 (Suppl. 1),
715–723

Cherrie, J.W., Schneider, T., Spankie, S. & Quinn, M. (1996) A new method for structured,
subjective assessments of past concentrations. Occup. Hyg., 3, 75–83

Chiazze, L., Watkins, D.K. & Fryar, C. (1992) A case–control study of malignant and non-
malignant respiratory disease among employees of a fiberglass manufacturing facility. Br.
J. ind. Med., 49, 326–331

Chiazze, L., Watkins, D.K., Fryar, C. & Kozono, J. (1993) A case–control study of malignant and
non-malignant respiratory disease among employees of a fibreglass manufacturing facility.
II. Exposure assessment. Br. J. ind. Med., 50, 717–725

Chiazze, L., Watkins, D.K. & Fryar, C. (1997) Historical cohort mortality study of a conti-
nuous filament fiberglass manufacturing plant. I. White men. J. occup. environ. Med., 39,
432–441

Chiazze, L., Watkins, D.K., Fryar, C., Fayerweather, W., Bender, J.R. & Chiazze, M. (1999)
Mortality from nephritis and nephrosis in the fibreglass manufacturing industry. Occup.
environ. Med., 56, 164–166

Cholak, J. & Schafer, L.J. (1971) Erosion of fibers from installed fibrous-glass ducts. Arch.
environ. Health, 22, 220–229

Christensen, V.R., Lund Jensen, S., Guldberg, M. & Kamstrup, O. (1994) Effect of chemical
composition of man-made vitreous fibers on the rate of dissolution in vitro at different
pHs. Environ. Health Perspect., 102 (Suppl. 5), 83–86

Churg, A. (1996) The uptake of mineral particles by pulmonary epithelial cells. Am. J. respir.
crit. Care Med., 154, 1124–1140

REFERENCES 345

pp341-374 ok.qxd  07/12/02  09:34  Page 345



Churg, A. & Green, F.H.Y. (1998) Pathology of Occupational Lung Disease, Vancouver,
Lippincott, Williams & Wilkins

Churg, A. & Stevens, B. (1995) Enhanced retention of asbestos fibers in the airways of human
smokers. Am. J. respir. crit. Care Med., 151, 1409–1413

Churg, A., Wright, J.L., Hobson, J. & Stevens, B. (1992) Effects of cigarette smoke on the
clearance of short asbestos fibres from the lung and a comparison with the clearance of
long asbestos fibres. Int. J. exp. Pathol., 73, 287–297

Churg, A., Wright, J., Gilks, B. & Dai, J. (2000) Pathogenesis of fibrosis produced by asbestos
and man-made mineral fibers: What makes a fiber fibrogenic? Inhal. Toxicol., 12 (Suppl. 3),
15–26

Class, P., Deghilage, P. & Brown, R.C. (2001) Dustiness of different high-temperature insulation
wools and refractory ceramic fibres. Ann. occup. Hyg., 45, 381–384

Clausen, J., Netterstrom, B. & Wolff, C. (1993) Lung function in insulation workers. Br. J. ind.
Med., 50, 252–256

Collier, C.G., Morris, K.J., Launder, K.A., Humphreys, J.A., Morgan, A., Eastes, W. &
Townsend, S. (1994) The behavior of glass fibers in the rat following intraperitoneal
injection. Reg. Toxicol. & Pharmacol., 20, S89–S103

Collier, C.G., Morris, K.J., Launder, K.A., Humphreys, J.A., Morgan, A., Eastes, W. &
Townsend, S. (1995) The durability and distribution of glass fibres in the rat following
intraperitoneal injection. Ann. occup. Hyg., 39, 699–704

Consonni, D., Boffetta, P., Andersen, A., Chang, C.-J., Cherrie, J.W., Ferro, G., Frentzel-
Beyme, R., Hansen, J., Olsen, J., Plato, N., Westerholm, P. & Saracci, R. (1998) Lung
cancer mortality among European rock/slag wool workers: Exposure–response analysis.
Cancer Causes Control, 9, 411–416

Corn, M. & Sansone, E.B. (1974) Determination of total suspended particulate matter and
airborne fiber concentrations at three fibrous glass manufacturing facilities. Environ. Res.,
8, 37–52

Corn, M., Hammad, Y., Whittier, D. & Kotsko, N. (1976) Employee exposure to airborne fiber
and total particulate matter in two mineral wool facilities. Environ. Res., 12, 59–74

Corn, M., Lees, P.S.J. & Breysse, P.N. (1992) Characterization of End-User Exposures to
Industrial (RCF) Insulation Products, Final report for Thermal Insulation Manufacturers
Association, Baltimore, MD, Johns Hopkins University

Cornett, M.J., Rice, C., Hertzberg, V.S. & Lockey, J.E. (1989) Assessment of fiber deposition
on the conductive sampling cowl in the refractory ceramic fiber industry. Appl. ind. Hyg.,
4, 201–204

Cowie, H.A., Wild, P., Beck, J., Auburtin, G., Piekarski, C., Massin, N., Cherrie, J.W., Hurley,
J.F., Miller, B.G., Groat, S. & Soutar, C.A. (2001) An epidemiological study of the respi-
ratory health of workers in the European refractory ceramic fibre (RCF) industry. Occup.
environ. Med., 58, 800–810

Crapo, J.D., Young, S.L., Fram, E.K., Pinkerton, K.E., Barry, B.E. & Crapo, R.O. (1983)
Morphometric characteristics of cells in the alveolar region of mammalian lungs. Am. Rev.
respir. Dis., 128, S42–S46

Creutzenberg, O., Bellmann, B. & Muhle, H. (1997) Biopersistence and bronchoalveolar lavage
investigations in rats after a subacute inhalation of various man-made mineral fibres. Ann.
occup. Hyg., 41 (Suppl. 1), 213–218

IARC MONOGRAPHS VOLUME 81346

pp341-374 ok.qxd  07/12/02  09:34  Page 346



Cullen, R.C., Miller, B.G., Davis, J.M.G., McAllister Brown, D. & Donaldson, K. (1997) Short-
term inhalation and in vitro tests as predictors of fiber pathogenicity. Environ. Health
Perspect., 105 (Suppl. 5), 1235–1240

Cullen, R.T., Searl, A., Buchanan, D., Davis, J.M., Miller, B.G. & Jones, A.D. (2000) Patho-
genicity of a special-purpose glass microfibre (E glass) relative to another glass microfibre
and amosite asbestos. Inhal. Toxicol., 12, 959–977 

Cuypers, J.M.C., Bleumink, E. & Nater, J.P. (1975) [Dermatological aspect of glass fibre manu-
facture.] Berufsdermatosen, 23, 143–154 (in German)

Dai, Y.T. & Yu, C.P. (1998) Alveolar deposition of fibers in rodents and humans. J. Aerosol
Med., 11, 247–258

Davis, J.M.G. (1970) Further observations on the ultrastructure and chemistry of the formation
of asbestos bodies. Exper. mol. Pathol., 13, 346–358

Davis, J.M.G. (1976) Pathological aspects of the injection of glass fiber into the pleural and
peritoneal cavities of rats and mice. In: LeVee, W.N. & Schulte, P.A., eds, Occupational
Exposure to Fibrous Glass (DHEW Publ. No. (NIOSH) 76-151; NTIS Publ. No. PB-
258869), Cincinnati, OH, National Institute for Occupational Safety and Health,
pp. 141–149

Davis, J.M.G., Addison, J., Bolton, R.E., Donaldson, K., Jones, A.D. & Wright, A. (1984) The
pathogenic effects of fibrous ceramic aluminium silicate glass administered to rats by
inhalation or peritoneal injection. In: Biological Effects of Man-made Mineral Fibres (Pro-
ceedings of a WHO/IARC Conference), Vol. 2, Copenhagen, World Health Organization,
pp. 303–322 

Davis, J.M.G., Jones, A.D. & Miller, B.G. (1991) Experimental studies in rats on the effects of
asbestos inhalation coupled with the inhalation of titanium dioxide or quartz. Int. J. exp.
Pathol., 72, 501–525

Davis, J.M.G., Brown, D.M., Cullen, R.T., Donaldson, K., Jones, A.D., Miller, B.G.,
McIntosh, C. & Searl, A. (1996a) A comparison of methods of determining and predicting
the pathogenicity of mineral fibres. Inhal. Toxicol., 8, 747–770 

Davis, J.M., Dungworth, D.L. & Boorman, G.A. (1996b) Concordance in diagnosis of meso-
theliomas. Toxicol. Pathol., 24, 662–663

Dement, J.M. (1975) Environmental aspects of fibrous glass production and utilization.
Environ. Res., 9, 295–312

Deutsche Forschungsgemeinschaft (DFG) (2001) List of MAK and BAT Values. Commission
for the Investigation of Health Hazards of Chemical Compounds on the Work area (Report
No. 37), Weinheim, Wiley-VCH Verlag

Ding, M., Dong, Z., Chen, F., Pack, D., Ma, W.-Y., Ye, J., Shi, X., Castranova, V. & Vallyathan,
V. (1999) Asbestos induces activator protein-1 transactivation in transgenic mice. Cancer
Res., 59, 1884–1889

Dodgson, J., Cherrie, J. & Groat, S. (1987a) Estimates of past exposure to respirable man-made
mineral fibres in the European insulation wool industry. Ann. occup. Hyg., 31, 567–582

Dodgson, J., Harrison, G.E., Cherrie, J.W. & Sneddon, E. (1987b) Assessment of Airborne
Mineral Wool Fibres in Domestic Houses (Report TM/87/18), Edinburgh, UK, Environ-
mental Branch, Institute of Occupational Medicine

Donaldson, K. (1994) Biological activity of respirable industrial fibres treated to mimic resi-
dence in the lung. Toxicol. Lett., 72, 299–305

REFERENCES 347

pp341-374 ok.qxd  07/12/02  09:34  Page 347



Donaldson, K. (2000) Nonneoplastic lung responses induced in experimental animals by expo-
sure to poorly soluble nonfibrous particles. Inhal. Toxicol., 12, 121–139

Donaldson, K., Miller, B.G., Brown, G.M., Slight, J., Addison, J. & Davis, J.M.G. (1993)
Inflammation in the mouse peritoneal cavity in the investigation of factors determining the
biological activity of respirable industrial fibers. In: Hurych, J., Lesage, M. & David, A.,
eds, Proceedings of the 8th International Conference on Occupational Lung Diseases,
Prague, Czechoslovakia, September 14–17, 1992, pp. 531–539

Donaldson, K., Brown, D.M., Miller, B.G. & Brody, A.R. (1995a) Bromo-deoxyuridine
(BrdU) uptake in the lungs of rats inhaling amosite asbestos or vitreous fibres at equal
airborne fibre concentrations. Exp. Toxicol. Pathol., 47, 207–211

Donaldson, K., Hill, I.M. & Beswick, P.H. (1995b) Superoxide anion release by alveolar macro-
phages exposed to respirable industrial fibres: Modifying effect of fibre opsonisation. Exp.
Toxicol. Pathol., 47, 229–231

Donaldson, K., Gilmour, P.S. & Beswick, P.H. (1995c) Supercoiled plasmid DNA as a model
target for assessing the generation of free radicals at the surface of fibres. Exp. Toxicol.
Pathol., 47, 235–237

Donaldson, K., Beswick, P.H. & Gilmour, P.S. (1996) Free radical activity associated with the
surface of particles: A unifying factor in determining biological activity? Toxicol. Lett., 88,
293–298

Dopp, E. & Schiffmann, D. (1998) Analysis of chromosomal alterations induced by asbestos
and ceramic fibers. Toxicol. Lett., 96/97, 155–162

Dopp, E., Nebe, B., Hahnel, C., Papp, T., Alonso, B., Simkó, M. & Schiffmann, D. (1995)
Mineral fibers induce apoptosis in Syrian hamster embryo fibroblasts. Pathobiology, 63,
213–221

Dopp, E., Schuler, M., Schiffmann, D. & Eastmond, D.A. (1997) Induction of micronuclei,
hyperdiploidy and chromosomal breakage affecting the centric/pericentric regions of chro-
mosomes 1 and 9 in human amniotic fluid cells after treatment with asbestos and ceramic
fibers. Mutat. Res., 377, 77–87

Draeger, U. & Löffler, F.-W. (1991) [Workplace fibre concentrations in the manufacture of rock
wool insulation.] Zbl. Arbeitsmed., Arbeitssch. Prophylaxe Ergonom., 41, 218–222 (in
German)

Draeger, U., Teichert, U., Schneider, T. & Trappmann, J. (1998) Criteria for the identification of
insulation wool fibres by microscopic evaluation of filter samples. Gefahrstoffe Reinhalt.
Luft, 58, 343–346

Dörger, M., Münzing, S., Allmeling, A.-M. & Krombach, F. (2000) Comparison of the phago-
cytic response of rat and hamster alveolar macrophages to man-made vitreous fibers in vitro.
Human & Experim. Toxicol., 19, 635–640

Dörger, M., Münzing, S., Allmeling, A.-M., Messmer, K. & Krombach, F. (2001) Differential
responses of rat alveolar and peritoneal macrophages to man-made vitreous fibers in vitro.
Environ. Res. Section A, 85, 207–214

Drent, M., Bomans, P.H.H., Van Suylen, R.J., Lamers, R.J.S., Bast, A. & Wouters, E.F.M.
(2000a) Association of man-made mineral fibre exposure and sarcoidlike granulomas.
Respir. Med., 94, 815–820

IARC MONOGRAPHS VOLUME 81348

pp341-374 ok.qxd  07/12/02  09:34  Page 348



Drent, M., Kessels, B.L.J., Bomans, P.H.H., Wagenaar, S.Sc. & Henderson, R.F. (2000b)
Sarcoidlike lung granulomatosis induced by glass fibre exposure. Sarcoidosis Vasc. Diffuse
Lung Dis., 17, 86–87

Drew, R.T., Kuschner, M. & Bernstein, D.M. (1987) The chronic effects of exposure of rats to
sized glass fibres. Ann. occup. Hyg., 31, 711–729

Driscoll, K.E. (1996) Effects of fibres on cell proliferation, cell activation and gene expression.
In: Kane, A.B., Boffetta, P. & Wilbourn, J.D., eds, Mechanisms of Fibre Carcinogenesis
(IARC Scientific Publication No. 140), Lyon, IARCPress, pp. 73–96

Driscoll, K.E., Howard, B.W., Carter, J.M., Asquith, T., Johnston, C., Detilleux, P., Kunkel,
S.I. & Isfort, R.J. (1996) α-Quartz-induced chemokine expression by rat lung epithelial
cells. Effects of in vivo and in vitro particle exposure. Am. J. Pathol., 149, 1627–1637

Dufresne, A., Loosereewanich, P., Armstrong, B., Infante-Rivard, C., Perrault, G., Dion, C.,
Massé, S. & Bégin, R. (1995) Pulmonary retention of ceramic fibers in silicon carbide (SiC)
workers. Am. ind. Hyg. Assoc. J., 56, 490–498

Dumortier, P., Broucke, I. & De Vuyst, P. (2001) Pseudoasbestos bodies and fibers in broncho-
alveolar lavage of refractory ceramic fiber users. Am. J. respir. crit. Care Med., 164,
499–503

Eastes, W. & Hadley, J.G. (1996) A mathematical model of fiber carcinogenicity and fibrosis
in inhalation and intraperitoneal experiments in rats. Inhal. Toxicol., 8, 323–343

Eastes, W., Potter, R.M. & Hadley, J.G. (2000a) Estimating in-vitro glass fiber dissolution rate
from composition. Inhal. Toxicol., 12, 269–280

Eastes, W., Potter, R.M. & Hadley, J.G. (2000b) Estimation of dissolution rate from in-vivo
studies of synthetic vitreous fibers. Inhal. Toxicol., 12, 1037–1054

Eastes, W., Potter, R.M. & Hadley, J.G. (2000c) Estimating rock and slagwool fiber dissolution
rate from composition. Inhal. Toxicol., 12, 1127–1139

ECA (Everest Consulting Associates) (1996) Refractory Ceramic Fibers: A Substitute Study.
Refractory Ceramic Fibers Coalition (RCFC), Augusta, Georgia, Miller Printing Co.

ECFIA & RCFC (European Ceramic Fibre Industries Association and Refractory Ceramic
Fibres Coalition) (USA) (2001) Alkaline Earth Silicate (AES) Wools Fact Sheet, October
2001, Paris, France/Washington, DC

EIPPCB (European Integrated Pollution Prevention and Control Bureau) (2000) Reference
Document on Best Available Techniques in the Glass Manufacturing Industry, Seville,
Directorate-General Joint Research Centre, Institute for Prospective Technological Studies
(http://eippcb.jrc.es)

Eller, P.M. (1984) Asbestos and other fibers by PCM. Method 7400. In: National Institute for
Occupational Safety and Health, Cincinnati, OH, Manual of Analytical Methods, 3rd Ed.

Ellouk, S.A. & Jaurand, M.-C. (1994) Review of animal/in vitro data on biological effects of
man-made fibers. Environ. Health Perspect., 102 (Suppl. 2), 47–61

Engholm, G., Englund, A., Fletcher, T. & Hallin, N. (1987) Respiratory cancer incidence in
Swedish construction workers exposed to man-made mineral fibres and asbestos. Ann.
occup. Hyg., 31, 663–675

Enterline, P. E. & Marsh, G.M. (1984) The health of workers in the MMVF industry. In: Bio-
logical Effects of Man-Made Mineral Fibres (Proceedings of a WHO/IARC Conference),
Vol. 1, Copenhagen, World Health Organization, pp. 311–339

REFERENCES 349

pp341-374 ok.qxd  07/12/02  09:34  Page 349



Enterline, P.E., Marsh, G.M. & Esmen, N.A. (1983) Respiratory disease among workers
exposed to man-made mineral fibers. Am. Rev. respir. Dis., 128, 1–7

Enterline, P.E., Marsh, G.M., Henderson, V. & Callahan, C. (1987) Mortality update of a cohort
of U.S. man-made mineral fibre workers. Ann. occup. Hyg., 31, 625–656

ERM (Environmental Resources Management) (1995) Description and Characterisation of the
Ceramic Fibres Industry of the European Union. Final Report for the European Commission
(Reference 3059), Brussels 

Esmen, N.A., Hammad, Y.Y., Corn, M., Whittier, D., Kotsko, N., Haller, M. & Kahn, R.A. (1978)
Exposure of employees to man-made mineral fibers: Mineral wool production. Environ. Res.,
15, 262–277

Esmen, N.A., Corn, M., Hammad, Y., Whittier, D. & Kotsko, N. (1979a) Summary of measure-
ments of employee exposure to airborne dust and fiber in sixteen facilities producing man-
made mineral fibers. Am. ind. Hyg. Assoc. J., 40, 108–117

Esmen, N.A., Corn, M., Hammad, Y.Y., Whittier, D., Kotsko, N., Haller, M. & Kahn, R.A.
(1979b) Exposure of employees to man-made mineral fibers: Ceramic fiber production.
Environ. Res., 19, 265–278

Esmen, N.A., Sheehan, M.J., Corn, M., Engel, M. & Kotsko, N. (1982) Exposure of employees
to man-made vitreous fibers: Installation of insulation materials. Environ. Res., 28, 386–398

Etherington, D.J., Pugh, D. & Silver, I.A. (1981) Collagen degradation in an experimental
inflammatory lesion: Studies on the role of the macrophage. Acta biol. med. germ., 40,
1625–1636

European Chemicals Bureau (1999) Methods for the Determination of the Hazardous Properties
for Human Health of Man Made Mineral Fibres (MMMF) (EUR 18748 EN), Ispra, Italy,
European Commission Joint Research Centre

European Commission (1997) Commission Directive 97/69/EC of 13 December 1997. Off. J.
Eur. Comm., L343, 19–24

European Insulation Manufacturers Association (EURIMA) (1990) Thermal Insulation Means
Environmental Protection

Everitt, J.I., Bermudez, E., Mangum, J.B., Wong, B., Moss, O.R., Janszen, D. & Rutten,
A.A.A.J.J.L. (1994) Pleural lesions in Syrian golden hamsters and Fischer-344 rats following
intrapleural instillation of man-made ceramic or glass fibers. Toxicol. Pathol., 22, 229–236

Everitt, J.I., Gelzleichter, T.R., Bermudez, E., Mangum, J.B., Wong, B.A., Janszen, D.B. & Moss,
O.R. (1997) Comparison of pleural responses of rats and hamsters to subchronic inhalation
of refractory ceramic fibers. Environ. Health Perspect., 105 (Suppl. 5), 1209–1213

Fallentin, B. & Kamstrup, O. (1993) Simulation of past exposure in slag wool production. Ann.
occup. Hyg., 37, 419–433

Fenoglio, I., Martra, G., Coluccia, S. & Fubini, B. (2000) Possible role of ascorbic acid in the
oxidative damage induced by inhaled crystalline silica particles. Chem. Res. toxicol., 13,
971–975

Feron, V.J., Scherrenberg, P.M., Immel, H.R. & Spit, B.J. (1985) Pulmonary response of
hamsters to fibrous glass: Chronic effects of repeated intratracheal instillation with or
without benzo[a]pyrene. Carcinogenesis, 6, 1495–1499

IARC MONOGRAPHS VOLUME 81350

pp341-374 ok.qxd  07/12/02  09:34  Page 350



Fischer, M. (1993) Benefits and risks from MMMF in indoor air. In: Kalliokoski, P., Jantunen,
M. & Seppänen, O., Indoor Air, 1993 Proceedings of the 6th International Conference on
Indoor Air Quality and Climate, Volume 4, Helsinki, Jyväskylä, Finland, Gummerus, Oy,
pp. 27–31 

Fischer, A.B., Kaw, J.L., Diemer, K. & Eikmann, T. (1998) Low dose effects of fibrous and
non-fibrous mineral dusts on the proliferation of mammalian cells in vitro. Toxicol. Lett.,
96–97, 97–103

Fisher, C.E., Brown, D.M., Shaw, J., Beswick, P.H. & Donaldson, K. (1998) Respirable fibres:
Surfactant coated fibres release more Fe3+ than native fibres at both pH 4.5 and 7.2. Ann.
occup. Hyg., 42, 337–345

Fisher, C.E., Rossi, A.G., Shaw, J., Beswick, P.H. & Donaldson, K. (2000) Release of TNFα
in response to SiC fibres: Differential effects in rodent and human primary macrophages,
and in macrophage-like cell lines. Toxicol. in Vitro, 14, 25–31

Fowler, D.P. (1980) Industrial Hygiene Surveys of Occupational Exposure to Mineral Wool
(DHHS (NIOSH) Publication No. 80-135), Cincinnati, OH, US Department of Health and
Human Services, Public Health Service, Center for Disease Control, National Institute for
Occupational Safety and Health, Division of Surveillance, Hazard Evaluation and Field
Studies 

Fowler, D.P., Balzer, L. & Cooper, W.C. (1971) Exposure of insulation workers to airborne
fibrous glass. Am. ind. Hyg. Assoc. J., 32, 86–91

the Freedonia Group (2001) World Insulation to 2004, Cleveland, OH
Friar, J.J. & Phillips, A.M. (1989) Exposure to ceramic man-made mineral fibers. In: Bignon, J.,

Peto, J. & Saracci, R., eds, Non-Occupational Exposure to Mineral Fibres (IARC Scientific
Publication No. 90), Lyon, IARCPress, pp. 299–303

Friedrichs, K.-H., Höhr, D. & Grover, Y.P. (1983) [Results from non-source-related emission
measurements of fibres in the Federal Republic of Germany.] In: Reinisch, D., Schneider,
H.W. & Birkner, K.F., eds, Fibrous Dusts Measurement, Effects, Prevention (VDI-
Berichte 475), Dusseldorf, VDI-Verlag, pp.113–116 (in German)

Fubini, B., Aust, A.E., Bolton, R.E., Borm, P.J.A., Bruch, J., Ciapetti, G., Donaldson, K., Elias,
Z., Gold, J., Jaurand, M.-C., Kane, A.B., Lison, D. & Muhle, H. (1998) Non-animal tests
for evaluating the toxicity of solid xenobiotics. ATLA, 26, 579–617

Fujino, A., Hori, H., Higashi, T., Morimoto, Y., Tanaka, I. & Kaji, H. (1995) In-vitro biological
study to evaluate the toxic potentials of fibrous materials. Int. J. occup. environ. Health, 1,
21–28

Gamble, J.L. (1967) Chemical Anatomy, Physiology and Pathology of Extracellular Fluid,
Cambridge, MA, Harvard University Press

Gan, L., Savransky, E.F., Fasy, T.M. & Johnson, E.M. (1993) Transfection of human mesothelial
cells mediated by different asbestos fiber types. Environ. Res., 62, 28–42

Gao, H.-G., Whong, W.-Z., Jones, W.G., Wallace, W.E. & Ong, T. (1995) Morphological trans-
formation induced by glass fibers in BALB/3-BT3 cells. Teratog. Carcinog. Mutag., 15,
63–71

Gao, H., Brick, J., Ong, S.-H., Miller, M., Whong, W.-Z. & Ong, T.-M. (1997) Selective hyper-
expression of c-jun oncoprotein by glass fiber- and silica-transformed BALB/3-3T3 cells.
Cancer Lett., 112, 65–69

REFERENCES 351

pp341-374 ok.qxd  07/12/02  09:34  Page 351



Gardner, M.J., Magnani, C., Pannett, B., Fletcher, A.C. & Winter, P.D. (1988) Lung cancer
among glass fibre production workers: A case–control study. Br. J. ind. Med., 45, 613–618

Gaudichet, A., Petit, G., Billon-Galland, M.A. & Dufour, G. (1989) Levels of atmospheric
pollution by man-made mineral fibres in buildings. In: Bignon, J., Peto, J. & Saracci, R.,
eds, Non-occupational Exposure to Mineral Fibres (IARC Scientific Publication No. 90),
Lyon, IARCPress, pp. 291–298

Gehr, P., Geiser, M., Im Hof, V., Schürch, S., Waber, U. & Baumann, M. (1993) Surfactant and
inhaled particles in the conducting airways: Structural, stereological and biophysical
aspects. Microsc. Res. Techn., 26, 423–436

Gelzleichter, T.R., Bermudez, E., Mangum, J.B., Wong, B.A., Moss, O.R. & Everitt, J.I. (1996a)
Pulmonary and pleural responses in Fischer 344 rats following short-term inhalation of a
synthetic vitreous fiber. II. Pathobiologic responses. Fundam. appl. Toxicol., 30, 39–46

Gelzleichter, T.R., Bermudez, E., Mangum, J.B., Wong, B.A., Everitt, J.I. & Moss, O.R. (1996b)
Pulmonary and pleural responses in Fischer 344 rats following short-term inhalation of a
synthetic vitreous fiber. I. Quantitation of lung and pleural fiber burden. Fundam. appl.
Toxicol., 30, 31–38

Gelzleichter, T.R., Mangum, J.B., Bermudez, E., Wong, B.A., Moss, O.R. & Everitt, J.I. (1996c)
Pulmonary and pleural leukocytes from F344 rats produce elevated levels of fibronectin
following inhalation of refractory ceramic fibers. Exp. Toxicol. Pathol., 48, 487–489

Gelzleichter, T.R., Bermudez, E., Mangum, J.B., Wong, B.A., Janszen, D.B., Moss, O.R. &
Everitt, J.I. (1999) Comparison of pulmonary and pleural responses of rats and hamsters
to inhaled refractory ceramic fibers. Toxicol. Sci., 49, 93–101

Gilmour, P.S., Beswick, P.H., Brown, D.M. & Donaldson, K. (1995) Detection of surface free
radical activity of respirable industrial fibres using supercoiled ϕX174 RF1 plasmid DNA.
Carcinogenesis, 16, 2973–2979

Gilmour, P.S., Brown, D.M., Beswick, P.H., MacNee, W., Rahman, I. & Donaldson, K. (1997)
Free radical activity of industrial fibers: Role of iron in oxidative stress and activation of
transcription factors. Environ. Health Perspect., 105 (Suppl. 5), 1313–1317

Goldberg, M.S., Parent, M.-E., Siematiatycki, J., Désy, M., Nadon, L., Richardson, L., Lakhani,
R., Latreille, B. & Valois, M.-F. (2001) A case–control study of the relationship between the
risk of colon cancer in men and exposures to occupational agents. Am. J. ind. Med., 39,
531–546

Goldmann, D. & Kruger, D. (1989) Abschlussbericht über die Messungen und Ergebinisse des
Imissions — Messprogrammes Berlin (West) (Technischer Bericht nr D-89/185), Berlin,
Technischer Überwachungs — Verein eV. 

Government of Canada (1993) Canadian Environmental Protection Act. Mineral Fibres (Man-
Made Vitreous Fibres) Priority Substances List Assessment Report, Canada Communi-
cation Group-Publishing, Ottawa

Grimm, H.-G. (1983) [Occupational exposure to man-made mineral fibres and their effects on
health.] Zbl. Arbeitsmed., 33, 156–162 (in German)

Grimm, H.-G., Löffler, F.-W. & Mayer, P. (2000) Retrospective Assessment of the Exposure
Situation and of Health Effects for a Former Stone Wool Production Plant in Germany
(Schriftenreihe Zentralblatt für Arbeitsmedizin, Vol. 19), Heidelberg, Curt Haefner Verb.

Guldberg, M., Christensen, V.R., Perander, M., Zoitos, B., Koenig, A.R. & Sebastian, K. (1998)
Measurement of in-vitro fibre dissolution rate at acidic pH. Ann. Occup. Hyg., 42, 233–243 

IARC MONOGRAPHS VOLUME 81352

pp341-374 ok.qxd  07/12/02  09:34  Page 352



Guldberg, M., de Meringo, A., Kamstrup, O., Furtak, H. & Rossiter, C. (2000) The development
of glass and stone wool compositions with increased biosolubility. Regul. Toxicol. Phar-
macol., 32, 184–189

Guldberg, M., Jensen, S.L., Knudsen, T., Steenberg, T. & Kamstrup, O. (2002) High-alumina
low-silica HT stone wool fibers: A chemical compositional range with high biosolubility.
Regul. Toxicol. Pharmacol., 35, 217–226

Gustavsson, P., Plato, N., Axelson, O., Brage, H.N., Hogstedt, C., Ringbäck, G., Tornling, G. &
Wingren, G. (1992) Lung cancer risk among workers exposed to man-made mineral fibers
(MMMF) in the Swedish prefabricated house industry. Am. J. ind. Med., 21, 825–834

Hallin, N. (1981) Mineral Wool Dust in Construction Sites (Report 1981-09-01), Stockholm,
Bygghälsan [The Construction Industry’s Organization for Working Environment, Safety
and Health]

Hammad, Y.Y.(1984) Deposition and elimination of MMMF. In: Biological Effects of Man-
made Mineral Fibres, Copenhagen, World Health Organization, pp. 126–142

Hansen, K. & Mossman, B.T. (1987) Generation of superoxide (O2
.–) from alveolar macrophages

exposed to asbestiform and nonfibrous particles. Cancer Res., 47, 1681–1686
Hansen, E.F., Rasmussen, F.V., Hardt, F. & Kamstrup, O. (1999) Lung function and respiratory

health of long-term fiber-exposed stonewool factory workers. Am. J. respir. crit. Care Med.,
160, 466–472

Hart, G.A., Newman, M.M., Bunn, W.B. & Hesterberg, T.W. (1992) Cytotoxicity of refractory
ceramic fibres to Chinese hamster ovary cells in culture. Toxicol. In Vitro, 6, 317–326

Hart, G.A., Kathman, L.M. & Hesterberg, T.W. (1994) In vitro cytotoxicity of asbestos and
man-made vitreous fibers: Roles of fiber length, diameter and composition. Carcino-
genesis, 15, 971–977

Hart, G.A., Hesterberg, T.H. & Bauer, J.F. (1999) Physical and chemical degradation of synthetic
vitreous fibres in the lung and in vitro (Abstract). Toxicologist, 48 (Suppl. 1), 133 

Hartman, D.R., Greenwood, M.E. & Miller, D.M. (1996) High Strength Glass Fibers (Owens
Corning technical paper 1-PL-19025A), Granville, OH, Owens Corning Science &
Technical Center

Head, I.W.H. & Wagg, R.M. (1980) A survey of occupational exposure to man-made mineral
fibre dust. Ann. occup. Hyg., 23, 235–258

Health and Safety Executive (1988) Man-made Mineral Fibre (Methods for the Determination
of Hazardous Substances 59), London, Occupational Medicine and Hygiene Laboratory 

Hesterberg, T.W. & Barrett, J.C. (1984) Dependence of asbestos- and mineral dust-induced
transformation of mammalian cells in culture on fiber dimension. Cancer Res., 44,
2170–2180

Hesterberg, T.W. & Hart, G.A. (2001) Synthetic vitreous fibers: A review of toxicology
research and its impact on hazard classification. Crit. Rev. Toxicol., 31, 1–53

Hesterberg, T.W., Butterick, C.J., Oshimura, M., Brody, A.R. & Barrett, J.C. (1986) Role of
phagocytosis in Syrian hamster cell transformation and cytogenetic effects induced by
asbestos and short and long glass fibers. Cancer Res., 46, 5795–5802

Hesterberg, T.W., Miiller, W.C., McConnell, E.E., Chevalier, J., Hadley, J., Bernstein, D.M.,
Thevenaz, P. & Anderson, R. (1993) Chronic inhalation toxicity of size-separated glass
fibers in Fischer 344 rats. Fundam. appl. Toxicol., 20, 464–476 

REFERENCES 353

pp341-374 ok.qxd  07/12/02  09:34  Page 353



Hesterberg, T.W., Miiller, W.C., Thevenaz, P. & Anderson, R. (1995) Chronic inhalation
studies of man-made vitreous fibres: Characterization of fibres in the exposure aerosol and
lungs. Ann. occup. Hyg., 39, 637–653 

Hesterberg, T., Miiller, W., Hart, G., Bauer, J. & Hamilton, R. (1996a) Physical and chemical
transformation of synthetic vitreous fibres in the lung and in vitro. J. occup. Health Safety
Aust. NZ, 12, 345–355 

Hesterberg, T.W., McConnell, E.E., Miiller, W.C., Chevalier, J., Everitt, J., Thevenaz, P.,
Fleissner, H. & Oberdörster, G. (1996b) Use of lung toxicity and lung particle clearance to
estimate the maximum tolerated dose (MTD) for a fiber glass chronic inhalation study in
the rat. Fundam. appl. Toxicol., 32, 31–44

Hesterberg, T.W., Miiller, W.C., Musselman, R.P., Kamstrup, O., Hamilton, R.D. & Thevenaz,
P. (1996c) Biopersistence of man-made vitreous fibers and crocidolite asbestos in the rat
lung following inhalation. Fundam. appl. Toxicol., 29, 267–279

Hesterberg, T.W., Axten, C., McConnell, E.E., Oberdörster, G., Everitt, J., Miiller, W.C.,
Chevalier, J., Chase, G.R. & Thevenaz, P. (1997) Chronic inhalation study of fiber glass and
amosite asbestos in hamsters: Twelve-month preliminary results. Environ. Health Perspect.,
105 (Suppl. 5), 1223–1229

Hesterberg, T.W., Hart, G.A., Chevalier, J., Miiller, W.C., Hamilton, R.D., Bauer, J. &
Thevenaz, P. (1998a) The importance of fiber biopersistence and lung dose in determining
the chronic inhalation effects of X607, RCF1, and chrysotile asbestos in rats. Toxicol. appl.
Pharmacol., 153, 68–82

Hesterberg, T.W., Chase, G., Axten, C., Miiller, W.C., Musselman, R.P., Kamstrup, O., Hadley,
J., Morscheidt, C., Bernstein, D. & Thevenaz, P. (1998b) Biopersistence of synthetic vitreous
fibers and amosite asbestos in the rat lung following inhalation. Toxicol. appl. Pharmacol.,
151, 262–275 

Hesterberg, T.W., Axten, C., McConnell, E.E., Hart, G.A., Miiller, W., Chevalier, J., Everitt, J.,
Thevenaz, P. & Oberdörster, G. (1999) Studies on the inhalation toxicology of two fiber-
glasses and amosite asbestos in the Syrian golden hamster. Part I. Results of a subchronic
study and dose selection for a chronic study. Inhal. Toxicol., 11, 747–784

Hesterberg, T.W., Hart, G.A., Miiller, W.C., Chase, G., Rogers, R.A., Mangum, J.B. & Everitt,
J.I. (2002) Use of short-term assays to evaluate the potential toxicity of two new biosoluble
glasswool fibers. Inhal. Toxicol., 14, 217–246

Heyder, J. (1982) Particle transport onto human airway surfaces. Eur. J. respir. Dis., 63
(Suppl. 119), 29–50

Hill, I.M., Beswick, P.H. & Donaldson, K. (1996) Enhancement of the macrophage oxidative
burst by immunoglobulin coating of respirable fibers: Fiber-specific differences between
asbestos and man-made mineral fibers. Exp. Lung Res., 22, 133–148

Hippeli, S., Dornisch, K., Kaiser, S., Dräger, U. & Elstner, E.F. (1997) Biological durability
and oxidative potential of a stonewool mineral fibre compared to crocidolite asbestos
fibres. Arch. Toxicol., 71, 532–535

Höfert, N. & Rödelsperger, K. (1998) [Parallel edges of artificial mineral fibers.] Gefahrstoffe
Reinhalt. Luft, 58, 405–406 (in German)

Höhr, D. (1985) [Investigations by means of transmission electron microscopy (TEM): Fibrous
particles in ambient air.] Reinhalt. Luft, 45, 171–174 (in German)

IARC MONOGRAPHS VOLUME 81354

pp341-374 ok.qxd  07/12/02  09:34  Page 354



Hori, H., Higashi, T., Fujino, A., Yamato, H., Ishimatsu, S., Oyabu, T. & Tanaka, I. (1993)
Measurement of airborne ceramic fibers in manufacturing and processing factories. Ann.
occup. Hyg., 37, 623–629

Horie, E. (ed.) (1987) Ceramic Fiber Insulation Theory and Practice, The Energy Conservation
Center, Osaka, Japan, The Eibun Press

Howden, P.J. & Faux, S.P. (1996a) Glutathione modulates the formation of 8-hydroxydeoxy-
guanosine in isolated DNA and mutagenicity in Salmonella typhimurium TA100 induced
by mineral fibres. Carcinogenesis, 17, 2275–2277

Howden, P.J. & Faux, S.P. (1996b) Fibre-induced lipid peroxidation leads to DNA adduct
formation in Salmonella typhimurium TA104 and rat lung fibroblasts. Carcinogenesis, 17,
413–419

Hsieh, T.H., Yu, C.P. & Oberdörster, G. (1999) A dosimetry model of nickel compounds in the
rat lung. Inhal. Toxicol., 11, 229–248

Hughes, J.M., Jones, R.N., Glindmeyer, H.W., Haddad, Y.Y. & Weill, H. (1993) Follow up
study of workers exposed to man made mineral fibres. Br. J. ind. Med., 50, 658–667

Hunting, K.L. & Welch, L.S. (1993) Occupational exposure to dust and lung disease among
sheet metal workers. Br. J. ind. Med., 50, 432–442

IARC (1988) IARC Monographs on the Evaluation of Carcinogenic Risk to Humans, Vol. 43,
Man-made Mineral Fibres and Radon, Lyon, IARCPress, pp. 33–171

Iburg, J., Marfels, H. & Spurny, K. (1987) [Measurements of fibrous dusts in ambient air of
the Federal Republic of Germany. V. Measurements of three different locations in the
region of Bayreuth.] Staub-Reinhalt Luft, 47, 271–274 (in German)

ICF Inc. (1991) Preliminary Use and Substitutes Analysis for Refractory Ceramic Fiber Used
in Furnace Linings, Washington, DC

ICRP (1994) Annals of the ICRP: Human Respiratory Tract Model for Radiological Protection
(ICRP Publication 66), Vol. 24, Nos. 1–3, New York, Pergamon

ILO (International Labour Organization) (2000) Code of Practice on Safety in the Use of
Synthetic Vitreous Fibre Insulation Wools (Glass Wool, Rock wool, Slag wool), Geneva,
International Labour Office

ILSI (2000) ILSI Risk Science Institute Workshop Participants: The relevance of the rat lung
response to particle overload for human risk assessment: A workshop consensus report.
Inhal. Toxicol., 12, 1–17

INRS (Institut National de Recherche et de Sécurité) (1999) [Threshold Limit Values for Occu-
pational Exposure to Chemicals in France.] (ND 2098-174-99), Paris (http://www.inrs.fr)
(in French)

INSERM (1999) Effets sur la Santé des Fibres de Substitution à l’Amiante, Paris, Institut
National de la Santé et de la Recherche Médicale

ISO (International Organization for Standardization) (1995) Air Quality-Particle Size
Fractions Definitions for Health-related Sampling (ISO 7708), Geneva 

Jacob, T.R., Hadley, J.G., Bender, J.R. & Eastes, W. (1992) Airborne glass fiber concentrations
during installation of residential insulation. Am. ind. Hyg. Assoc. J., 53, 519–523

Jacob, T.R., Hadley, J.G., Bender, J.R. & Eastes, W. (1993) Airborne glass fiber concentrations
during manufacturing operations involving glass wool insulation. Am. ind. Hyg. Assoc. J.,
54, 320–326

REFERENCES 355

pp341-374 ok.qxd  07/12/02  09:34  Page 355



Jaffrey, T.S.A.M., Rood, A.P., Llewellyn, J.W. & Wilson, A.J. (1990) Levels of airborne man-
made mineral fibres in UK dwellings. II. Fibre levels during and after some disturbance of
loft insulation. Atmosph. Environ., 24A, 143–146

Janssen, Y.M.W., Heintz, N.H., Marsh, J.P., Borm, P.J.A. & Mossman, B.T. (1994) Induction
of c-fos and c-jun proto-oncogenes in target cells of the lung and pleura by carcinogenic
fibers. Am. J. Respir. Cell mol. Biol., 11, 522–530

Janssen-Heininger, Y.M.W., Macara, I. & Mossman, B.T. (1999) Cooperativity between
oxidants and tumor necrosis factor in the activation of nuclear factor (NF)-κB. Requirement
of Ras/mitogen-activated protein kinases in the activation of NF-κB by oxidants. Am. J.
Respir. Cell mol. Biol., 20, 942–952

Järvholm, B., Hillerdal, G., Järliden, A.-K., Hansson, A., Lilja, B.-G., Tornling, G. &
Westerholm, P. (1995) Occurrence of pleural plaques in workers with exposure to mineral
wool. Int. Arch. occup. environ. Health, 67, 343–346

Jaurand, M.-C. (1994) In vitro assessment of biopersistence using mammalian cell systems.
Environ. Health Perspect., 102 (Suppl. 5), 55–59 

Jeffery, G.B. (1922) The motion of ellipsoidal particles immersed in a viscous fluid. Proc. R.
Soc. London, A102, 161–179

Jensen, C.G. & Watson, M. (1999) Inhibition of cytokinesis by asbestos and synthetic fibres.
Cell Biol. int., 23, 829–840

Johnson, N.F. & Jaramillo, R.J. (1997) p53, Cip1, and Gadd153 expression following treatment
of A549 cells with natural and man-made vitreous fibers. Environ. Health Perspect., 105
(Suppl. 5), 1143–1145

Johnson, D.L., Healey, J.J., Ayer, H.E. & Lynch, J.R. (1969) Exposure to fibers in the manu-
facture of fibrous glass. Am. ind. Hyg. Assoc. J., 30, 545–550

Julier, F., Tiesler, H. & Zindler, G. (1993) [Measurement of fibrous dust concentrations when
handling mineral-wool insulations on industrial building sites.] Staub-Reinhalt. Luft, 53,
245–250 (in German)

Kamstrup, O., Davis, J.M.G., Ellehauge, A. & Guldberg, M. (1998) The biopersistence and
pathogenicity of man-made vitreous fibers after short- and long-term inhalation. Ann. occup.
Hyg., 42, 191–199

Kamstrup, O., Ellehauge, A., Chevalier, J., Davis, J.M.G., McConnell, E.E. & Thévenaz, P.
(2001) Chronic inhalation studies of two types of stone wool fibers in rats. Inhal. Toxicol.,
13, 603–621

Kamstrup, O., Ellehauge, A., Collier, C.G. & Davis, J.M.G. (2002) Carcinogenicity studies
after intraperitoneal injection of two types of stone wool fibres in rats. Annals occup. Hyg.,
46, 135–142

Kane, A.B., Boffetta, P., Saracci, R. & Wilbourn, J.D., eds (1996) Mechanisms of Fibre Carcino-
genesis (IARC Scientific Publications No. 140), Lyon, IARCPress

Karin, M. (1995) The regulation of AP-1 activity by mitogen-activated protein kinases. J. biol.
Chem., 270, 16483–16486

Karin, M. & Delhase, M. (1998) JNK or IKK, AP-1 or NF-κB, which are the targets for MEK
kinase 1 action? Proc. natl Acad. Sci. USA, 95, 9067–9069

Karin, M., Liu, Z.-G. & Zandi, E. (1997) AP-1 function and regulation. Current Opin. Cell
Biol., 9, 240–246

IARC MONOGRAPHS VOLUME 81356

pp341-374 ok.qxd  07/12/02  09:34  Page 356



Kauffer, E. & Vigneron, J.C. (1987) [Epidemiological survey in two man-made mineral fibre
producing plants. I. Measurement of dust levels.] Arch. Mal. prof., 48, 1–6 (in French)

Kauffer, E., Schneider, T. & Vigneron, J.C. (1993) Assessment of man-made mineral fibre size
distributions by scanning electron microscopy. Ann. occup. Hyg., 37, 469–479

Kauppinen, T., Toikkanen, J., Pedersen, D., Young, R., Ahrens, W., Boffetta, P., Hansen, J.,
Kromhout, H., Maqueda Blasco, J., Mirabelli, D., de la Orden-Rivera, V., Pannett, B.,
Plato, N., Savela, A., Vincent, R. & Kogevinas, M. (2000) Occupational exposure to
carcinogens in the European Union. Occup. environ. Med., 57, 10–18

Kiec-Šwierczynska, M. & Szymczk, W. (1995) The effect of the working environment on
occupational skin disease development in workers processing rockwool. Int. J. occup.
Med. environ. Health, 8, 17–22

Kilburn, K.H. & Warshaw, R.H. (1991) Difficulties of attribution of effect in workers exposed
to fiberglass and asbestos. Am. J. ind. Med., 20, 745–751

Kilburn, K.H., Powers, D. & Warshaw, R.H. (1992) Pulmonary effects of exposure to fine
fibreglass: Irregular opacities and small airways obstruction. Br. J. ind. Med., 49, 714–720

Kim, J.-Hong, Chang, H.-S., Kim, K.-Y., Park, W.-M., Lee, Y.-J., Choi, H.-C., Kim, K.-A. &
Lim, Y. (1999) Environmental measurements of total dust and fiber concentration in manu-
facture and use of man-made mineral fibres. Ind. Health, 37, 322–328

Kjaerheim, K., Boffetta, P., Hansen, J., Cherrie, J., Chang-Claude, J., Eilber, U., Ferro, G.,
Guldner, K., Olsen, J.H., Plato, N., Proud, L., Saracci, R., Westerholm, P. & Andersen, A.
(2002) Lung cancer among rock and slag wool production workers. Epidemiology, 13,
445–453

Kjuus, H., Skjaerven, R., Langård, S., Lien, J.T. & Aamodt, T. (1986) A case-referent study of
lung cancer, occupational exposures and smoking. I. Comparison of title-based and
exposure-based occupational information (Original articles). Scand. J. Work Environ.
Health, 12, 193–202

Klingholz, R. & Steinkopf, B. (1984) The reactions of MMMF in a physiological model fluid
and water. In: Biological Effects of Man-made Mineral Fibres, Vol. 2, Copenhagen, World
Health Organization, pp. 60–86

Knudsen, T., Guldberg, M., Christiansen, V.R. & Lund Jensen, S. (1996) New type of stonewool
(HT fibres) with a high dissolution rate at pH = 4.5. Glastech. Ber. Glass Sci. Technol., 69,
331–337

Koenig, A.R. & Axten, C.W. (1995) Exposures to airborne fiber and free crystalline silica
during installation of commercial and industrial mineral wool products. Am. ind. Hyg.
Assoc. J., 56, 1016–1022

Koenig, A.R., Hamilton, R.D., Laskowski, T.E., Olson, J.R., Gordon, J.F., Christensen, V.R. &
Byers, C.D. (1993) Fiber diameter measurement of bulk man-made vitreous fiber. Anal.
chim. Acta, 280, 289–298

Koshi, K., Kohyama, N., Myojo, T. & Fukuda, K. (1991) Cell toxicity, hemolytic action and
clastogenic activity of asbestos and its substitutes. Ind. Health, 29, 37–56

Krantz, S. (1988) Exposure to man-made mineral fibers at ten production plants in Sweden.
Scand. J. Work Environ. Health, 14 (Suppl. 1), 49–51

Krantz, S., Cherrie, J.W., Schneider, T., Öhlberg, I. & Kamstrup, O. (1991) Modelling of Past
Exposure to MMMF in the European Rock/Slag Wool Industry (Arbete och Hälsa 1991:1),
Solna, Arbetsmiljöinstitutet 

REFERENCES 357

pp341-374 ok.qxd  07/12/02  09:34  Page 357



Krombach, F., Münzing, S., Allmeling, A.-M., Gerlach, J.T., Behr, J. & Dörger, M. (1997) Cell
size of alveolar macrophages: An interspecies comparison. Environ. Health Perspect., 105
(Suppl. 5), 1261–1263

Lambré, C., Schorsch, F., Blanchard, O., Richard, J., Boivin, J.C., Hanton, D., Grimm, H. &
Morscheidt, C. (1998) An evaluation of the carcinogenic potential of five man-made vitreous
fibers using the intraperitoneal test. Inhal. Toxicol., 10, 995–1021 

Lanting, R.W. & Den Boeft, J. (1983) Ambient air concentrations of mineral fibers in the
Netherlands. In: Reinisch, D., Schneider, H.W. & Birkner, K.F., eds, Fibrous Dusts —
Measurement, Effects, Prevention (VDI-Berichte 475), Dusseldorf, VDI-Verlag, pp. 123–128

Laskowski, J.J., Young, J., Gray, R., Acheson, R. & Forder, S.D. (1994) The identity, deve-
lopment and quantification of phases in devitrified, commercial-grade, aluminosilicate,
refractory ceramic fibers: ‘An X-ray powder diffractometry study’. Anal. chim. Acta, 286,
9–23

Law, B.D., Bunn, W.B. & Hesterberg, T.W. (1990) Solubility of polymeric organic fibers and
man-made vitreous fibers in Gamble’s solution. Inhal. Toxicol., 2, 321–339

Law, B.D., Bunn, W.B. & Hesterberg, T.W. (1991) Dissolution of natural mineral and man-
made vitreous fibers in Karnovsky’s and formalin fixatives. Inhal. Toxicol., 3, 309–321

Lawson, C.C., LeMasters, M.K., Kawas LeMasters, G., Simpson Reutman, S., Rice, C.H. &
Lockey, J.E. (2001) Reliability and validity of chest radiograph surveillance programs. Chest,
120, 64–68

Le Bouffant, L., Henin, J.P., Martin, J.C., Normand, C., Tichoux, G. & Trolard, F. (1984) Distri-
bution of inhaled MMMF in the rat lung — Long-term effects. In: Biological Effects of Man-
Made Mineral Fibres (Proceedings of a WHO/IARC Conference), Vol. 2, Copenhagen,
World Health Organization, pp. 143–167 

Le Bouffant, L., Daniel, H., Henin, J.P., Martin, J.C., Normand, C., Thichoux, G. & Trolard, F.
(1987) Experimental study on long-term effects of inhaled MMMF on the lungs of rats. Ann.
occup. Hyg., 31, 765–790 

Lea, C.S., Hertz-Picciotto, I., Andersen, A., Chang-Claude, J., Olsen, J.H., Pesatori, A.C., Teppo,
L., Westerholm, P., Winter, P.D. & Boffetta, P. (1999) Gender differences in the healthy
workers effect among synthetic vitreous fiber workers. Am. J. Epidemiol., 150, 1099–1105

Leanderson, P. & Tagesson, C. (1989) Cigarette smoke potentiates the DNA-damaging effect
of manmade mineral fibers. Am. J. ind. Med., 16, 697–706

Leanderson, P. & Tagesson, C. (1992) Hydrogen peroxide release and hydroxyl radical formation
in mixtures containing mineral fibres and human neutrophils. Br. J. ind. Med., 49, 745–749

Leanderson, P., Söderkvist, P., Tagesson, C. & Axelson, O. (1988) Formation of DNA adduct 8-
hydroxy-2′-deoxyguanosine induced by man-made mineral fibres. In: Bartsch, H.,
Hemminki, K. & O’Neill, I.K., eds, Methods for Detecting DNA Damaging Agents in
Humans: Applications in Cancer Epidemiology and Prevention (IARC Scientific Publi-
cations No. 89), Lyon, IARCPress, pp. 422–424

Leanderson, P., Söderkvist, P. & Tagesson, C. (1989) Hydroxyl radical mediated DNA base
modification by manmade mineral fibres. Br. J. ind. Med., 46, 435–438

Lee, K.P., Barras, C.E., Griffith, F.D., Waritz, R.S. & Lapin, C.A. (1981) Comparative pulmo-
nary responses to inhaled inorganic fibers with asbestos and fiberglass. Environ. Res., 24,
167–191 

IARC MONOGRAPHS VOLUME 81358

pp341-374 ok.qxd  07/12/02  09:34  Page 358



Lees, P.S.J., Breysse, P.N., McArthur, B.R., Miller, M.E., Rooney, B.C., Robbins, C.A & Corn,
M. (1993) End user exposures to man-made vitreous fibers. I. Installation of residential
insulation products. Appl. occup. environ. Hyg., 8, 1022–1030

Lehuédé, P. & de Meringo, A. (1994) SEM-EDS analysis of glass fibers corroded in physio-
logical solutions by dynamic tests with variable flow rates. Environ. Health Perspect., 102
(Suppl. 5), 73–75 

Lehuédé, P., de Meringo, A. & Bernstein, D.M. (1997) Comparison of the chemical evolution
of MMVF following inhalation exposure in rats and acellular in vitro dissolution. Inhal.
Toxicol., 9, 495–523

Leidel, N.A., Bush, K.A. & Lynch, J.R. (1977) NIOSH occupational exposure sampling strategy
manual (NIOSH Publication No. 77-173), Washington, DC, United States Department of
Health, Education and Welfare

Leikauf, G.D., Fink, S.P., Miller, M.L., Lockey, J.E. & Driscoll, K.E. (1995) Refractory ceramic
fibers activate alveolar macrophage eicosanoid and cytokine release. J. appl. Physiol., 78,
164–171

Leineweber, J.P. (1984) Solubility of fibres in vitro and in vivo. In: Biological Effects of Man-
made Mineral Fibres, Vol. 2, Copenhagen, World Health Organization, pp. 87–101

Lemasters, G., Lockey, J., Rice, C., McKay, R., Hansen, K., Lu, J., Levin, L. & Gartside, P.
(1994) Radiographic changes among workers manufacturing refractory ceramic fibre and
products. Ann. occup. Hyg., 38 (Suppl. 1), 745–751

Lemasters, G.K., Lockey, J.E., Levin, L.S., McKay, R.T., Rice, C.H., Horvath, E.P., Papes,
D.M., Lu, J.W. & Feldman, D.J. (1998) An industry-wide pulmonary study of men and
women manufacturing refractory ceramic fibers. Am. J. Epidemiol., 148, 910–919

Lemasters, G., Lockey, J., Levin, L., Yiin, J., Reutman, S., Papes, D. & Rice, C. (2001) A longi-
tudinal study of chest radiographic changes and mortality of workers in the refractory
ceramic fiber industry (Abstract at the 2001 Congress of Epidemiology) (Abstract No. 986).
Am. J. Epidemiol., 153 (Suppl. 264)

Ljungman, A.G., Lindahl, M. & Tagesson, C. (1994) Asbestos fibres and man made mineral
fibres: Induction and release of tumour necrosis factor-α from rat alveolar macrophages.
Occup. environ. Med., 51, 777–783

Lockey, J.E. & Ross, C.S. (1994) Radon and man-made vitreous fibers. J. Allergy clin. Immunol.,
94, 310–317

Lockey, J.E., Lemasters, G., Rice, C., Hansen, K., Levin, L., Shipley, R., Spitz, H. & Wiot, J.
(1996) Refractory ceramic fiber exposure and pleural plaques. Am. J. respir. crit. Care Med.,
154, 1405–1410

Lockey, J.E., LeMasters, G.K., Levin, L., Rice, C., Yiin, J., Reutman, S. & Papes, D.M. (2002)
A longitudinal study of chest radiographic changes of workers in the refractory ceramic
fiber industry. Chest, 121, 2044–2051

Loewenstein, K.L. (1993) The Manufacturing Technology of Continuous Glass Fibres (Glass
Science and Technology 6), 3rd rev. Ed., Amsterdam, Elsevier

Lum, H., Tyler, W.S., Hyde, D.M. & Plopper, C.G. (1983) Morphometry of in situ and lavaged
pulmonary alveolar macrophages from control and ozone-exposed rats. Exp. Lung Res., 5,
61–77

REFERENCES 359

pp341-374 ok.qxd  07/12/02  09:34  Page 359



Lundborg, M., Johard, U., Johansson, A., Eklund, A., Falk, R., Kreyling, W. & Camner, P.
(1995) Phagolysosomal morphology and dissolution of cobalt oxide particles by human and
rabbit alveolar macrophages. Exp. Lung Res., 21, 51–66

Luoto, K., Holopainen, M., Karppinen, K., Perander, M. & Savolainen, K. (1994a) Dissolution
of man-made vitreous fibers in rat alveolar macrophage culture and Gamble’s saline solution:
Influence of different media and chemical composition of the fibers. Environ. Health
Perspect., 102 (Suppl. 5), 103–107 

Luoto, K., Holopainen, M. & Savolainen, K. (1994b) Scanning electron microscopic study on
the changes in the cell surface morphology of rat alveolar macrophages after their exposure
to man-made vitreous fibers. Environ. Res., 66, 198–207 

Luoto, K., Holopainen, M., Kangas, J., Kalliokoski, P. & Savolainen, K. (1995) The effect of fiber
length on the dissolution by macrophages of rockwool and glasswool fibers. Environ. Res.,
70, 51–61 

Luoto, K., Holopainen, M., Perander, M., Karppinen, K. & Savolainen, K.M. (1996) Cellular
effects of particles — Impact of dissolution on toxicity of man-made mineral fibers. Centr.
Eur. J. public Health, 4, 29–32 

Luoto, K., Holopainen, M., Sarataho, M. & Savolainen, K. (1997) Comparison of cytotoxicity
of man-made vitreous fibers. Ann. occup. Hyg., 41, 31–50

Luoto, K., Holopainen, M., Kangas, J., Kalliokoski, P. & Savolainen, K. (1998) Dissolution of
short and long rockwool and glasswool fibers by macrophages in flowthrough cell culture.
Environ. Res., A78, 25–37 

Maltoni, C. & Minardi, F. (1989) Recent results of carcinogenicity bioassays of fibers and other
particulate materials. In: Bignon, J., Peto, J. & Saracci, R., eds, Non-Occupational Exposure
to Mineral Fibres (IARC Scientific Publications No. 90), Lyon, IARCPress, pp. 46–53

Maples, K.R. & Johnson, N.F. (1992) Fiber induced hydroxyl radical formation: Correlation
with mesothelioma induction in rats and humans. Carcinogenesis, 13, 2035–2039

Marchand, J.L., Luce, D., Leclerc, A., Goldberg, P., Orlowski, E., Bugel, I. & Brugère, J.
(2000) Laryngeal and hypopharyngeal cancer and occupational exposure to asbestos and
man-made vitreous fibers: Results of a case–control study. Am. J. ind. Med., 37, 581–589

Marchant, G.E., Amen, M.A., Bullock, C.H., Carter, C.M., Johnson, K.A., Reynolds, J.W.,
Connelly, F.R. & Crane, A.E. (2002) A synthetic vitreous fibre (SVF) occupational
exposure database: Implementing the SVF health and safety partnership program. Appl.
occup. environ. Hyg., 17, 276–285

Marks-Konczalik, J., Gillissen, A., Jaworska, M., Löseke, S., Voss, B., Fisseler-Eckhoff, A.,
Schmitz, I. & Schultze-Werninghaus, G. (1998) Induction of manganese superoxide dis-
mutase gene expression in bronchoepithelial cells after rockwool exposure. Lung, 176,
165–180

Marsh, G.M., Enterline, P.E., Stone, R.A. & Henderson, V.L. (1990) Mortality among a cohort
of US man-made mineral fiber workers: 1985 Follow-up. J. occup. Med., 32, 594–604

Marsh, G.M., Stone, R.A., Owens, A.D., Henderson, V.L., Smith, T.J. & Quinn, M.M. (1993)
A Descriptive Analysis of the New Fiber and Co-exposure Data for the US Cohort Study
of Man-made Vitreous Fiber Production (Proceedings of the 24th International Congress
on Occupational Health, Nice, France)

IARC MONOGRAPHS VOLUME 81360

pp341-374 ok.qxd  07/12/02  09:34  Page 360



Marsh, G., Stone, R., Youk, A., Smith, T., Quinn, M., Henderson, V., Schall, L., Wayne, L. &
Lee, K. (1996) Mortality among United States rock wool and slag wool workers: 1989
Update. J. occup. Health Safety Austr. N.Z., 12, 297–312

Marsh, G.M., Youk, A.O., Stone, R.A., Buchanich, J.M., Gula, M.J., Smith, T.J. & Quinn,
M.M. (2001a) Historical cohort study of US man-made vitreous fiber production workers.
I. 1992 fiberglass cohort follow-up: Initial findings. J. occup. environ. Med., 43, 741–756

Marsh, G.M., Buchanich, J.M. & Youk, A.O. (2001b) Historical cohort study of US man-made
vitreous fiber production workers. VI. Respiratory system cancer standardized mortality
ratios adjusted for the confounding effect of cigarette smoking. J. occup. environ. Med.,
43, 803–808

Marsh, G.M., Gula, M.J., Youk, A.O., Buchanich, J.M., Churg, A. & Colby, T.V. (2001c)
Historical cohort study of US man-made vitreous fiber production workers. II. Mortality
from mesothelioma. J. occup. environ. Med., 43, 757–766

Martin, J.-C., Imbernon, E., Goldberg, M., Chevalier, A. & Bonenfant, S. (2000) Occupational
risk factors for lung cancer in the French electricity and gas industry. A case–control
survey nested in a cohort of active employees. Am. J. Epidemiol., 151, 902–912

Mast, R.W., Hesterberg, T.W., Glass, L.R., McConnell, E.E., Anderson, R. & Bernstein, D.M.
(1994) Chronic inhalation and biopersistence of refractory ceramic fiber in rats and hamsters.
Environ. Health Perspect., 102 (Suppl. 5), 207–209 

Mast, R.W., McConnell, E.E., Hesterberg, T.W., Chevalier, J., Kotin, P., Thévenaz, P.,
Bernstein, D.M., Glass, L.R., Miiller, W.C. & Anderson, R. (1995a) Multiple-dose chronic
inhalation toxicity study of size-separated kaolin refractory ceramic fiber in male Fischer
344 rats. Inhal. Toxicol., 7, 469–502

Mast, R.W., McConnell, E.E., Anderson, R., Chevalier, J., Kotin, P., Bernstein, D.M.,
Thévenaz, P., Glass, L.R., Miiller, W.C. & Hesterberg, T.W. (1995b) Studies on the chronic
toxicity (inhalation) of four types of refractory ceramic fiber in male Fischer 344 rats.
Inhal. Toxicol., 7, 425–467

Mast, R.W., Yu, C.P., Oberdörster, G., McConnell, E.E. & Utell, M.J. (2000a) A retrospective
review of the carcinogenicity of refractory ceramic fiber in two chronic Fischer 344 rat
inhalation studies: An assessment of the MTD and implications for risk assessment. Inhal.
Toxicol., 12, 1141–1172

Mast, R.W., Maxim, L.D., Utell, M.J. & Walker A.M. (2000b) Refractory ceramic fiber:
Toxicology, epidemiology, and risk analyses — A review. Inhal. Toxicol., 12, 359–399

Mattson, S.M. (1994) Glass fiber dissolution in simulated lung fluid and measures needed to
improve consistency and correspondence to in vivo dissolution. Environ. Health Perspect.,
102 (Suppl. 5), 87–90 

Maxim, L.D., Kelly, W.P., Walters, T. & Waugh, R. (1994) A multiyear workplace-monitoring
program for refractory ceramic fibers. Regulat. Toxicol. Pharmacol., 20, S200–S215

Maxim, L.D., Allshouse, J.N., Kelly, W.P., Walters, T. & Waugh, R. (1997) A multiyear
workplace-monitoring program for refractory ceramic fibers: Findings and conclusions.
Regul. Toxicol. Pharmacol., 26, 156–171

Maxim, L.D., Allshouse, J.N., Deadman, J.E., Kleck, C., Kostka, M., Webster, D., Class, P. &
Sébastien, P. (1998) CARE — A European programme for monitoring and reducing refrac-
tory ceramic fibre dust at the workplace: Initial results. Gefahrstoffe Reinhalt. Luft, 58,
97–103

REFERENCES 361

pp341-374 ok.qxd  07/12/02  09:34  Page 361



Maxim, L.D., Venturin, D. & Allshouse, J.N. (1999a) Respirable crystalline silica exposure asso-
ciated with the installation and removal of RCF and conventional silica-containing refrac-
tories in industrial furnaces. Regul. Toxicol. Pharmacol., 29, 44–63

Maxim, L.D., Mast, R.W., Utell, M.J., Yu, C.P., Boymel, P.M., Zoitos, B.K. & Cason, J.E.
(1999b) Hazard assessment and risk analysis of two new synthetic vitreous fibers. Regul.
Toxicol. Pharmacol., 30, 54–74

Maxim, L.D., Allshouse, J.N., Chen, S.H., Treadway, J.C. & Venturin, D.E. (2000a) Workplace
monitoring of refractory ceramic fiber in the United States. Regul. Toxicol. Pharmacol., 32,
293–309

Maxim, L.D., Allshouse, J.N. & Venturin, D.E. (2000b) The random-effects model applied to
refractory ceramic fiber data. Regul. Toxicol. Pharmacol., 32, 190–199

McClellan, R.O. (1997) Use of mechanistic data in assessing human risks from exposure to
particles. Environ. Health Perspect., 105 (Suppl. 5), 1363–1372 

McConnell, E.E. (1994) Synthetic vitreous fibers — Inhalation studies. Regul. Toxicol.
Pharmacol., 20, S22–S34

McConnell, E.E., Wagner, J.C., Skidmore, J.W. & Moore, J.A. (1984) A comparative study of
the fibrogenic and carcinogenic effects of UICC Canadian chrysotile B asbestos and glass
microfibre (JM 100). In: Biological Effects of Man-made Mineral Fibres (Proceedings of
a WHO/IARC Conference), Vol 2, Copenhagen, World Health Organization, pp. 234–252 

McConnell, E.E., Kamstrup, O., Musselman, R., Hesterberg, T.W., Chevalier, J., Miiller, W.C.
& Thévenaz, P. (1994) Chronic inhalation study of size-separated rock and slag wool
insulation fibers in Fischer 344/N rats. Inhal. Toxicol., 6, 571–614

McConnell, E.E., Mast, R.W., Hesterberg, T.W., Chevalier, J., Kotin, P., Bernstein, D.M.,
Thévenaz, P., Glass, L.R. & Anderson, R. (1995) Chronic inhalation toxicity of a kaolin-
based refractory ceramic fiber (RCF) in Syrian golden hamsters. Inhal. Toxicol., 7, 503–532 

McConnell, E.E., Axten, C., Hesterberg, T.W., Chevalier, J., Miiller, W.C., Everitt, J.,
Oberdörster, G., Chase, G.R., Thévenaz, P. & Kotin, P. (1999) Studies on the inhalation
toxicology of two fiberglasses and amosite asbestos in the Syrian golden hamster. Part II.
Results of chronic exposure. Inhal. Toxicol., 11, 785–835

McDonald, J.C., Case, B.W., Enterline, P.E., Henderson, V., McDonald, A.D., Plourde, M. &
Sébastien, P. (1990) Lung dust analysis in the assessment of past exposure of man-made
mineral fibre workers. Ann. occup. Hyg., 34, 427–441

de Meringo, A., Morscheidt, C., Thélohan, S. & Tiesler, H. (1994) In vitro assessment of bio-
durability: Acellular systems. Environ. Health Perspect., 102 (Suppl. 5), 47–53

Miller, B.G., Searl, A., Davis, J.M.G., Donaldson, K., Cullen, R.T., Bolton, R.E., Buchanan, D.
& Soutar, C.A. (1999) Influence of fibre length, dissolution and biopersistence on the
production of mesothelioma in the rat peritoneal cavity. Ann. occup. Hyg., 43, 155–166

Mohr, J.G. & Rowe, W.P. (1978) Fiber Glass, New York, Van Nostrand Reinhold 
Monchaux, G., Bignon, J., Jaurand, M.C., Lafuma, J., Sebastien, P., Masse, R., Hirsch, A. &

Goni, J. (1981) Mesotheliomas in rats following inoculation with acid-leached chrysotile
asbestos and other mineral fibres. Carcinogenesis, 2, 229–236 

Monopolies and Mergers Commission (1991) The Morgan Crucible Company plc and Manville
Corporation, a Report on the Merger Situation, London, Her Majesty’s Stationery Office 

Moolgavkar, S.H., Turim, J., Brown, R.C. & Luebeck, E.G. (2001a) Long man-made fibers and
lung cancer risk. Regul. Toxicol. Pharmacol., 33, 138–146 

IARC MONOGRAPHS VOLUME 81362

pp341-374 ok.qxd  07/12/02  09:34  Page 362



Moolgavkar, S.H., Brown, R.C. & Turim, J. (2001b) Biopersistence, fiber length, and cancer
risk assessment for inhaled fibers. Inhal. Toxicol., 13, 755–772

Moorman, W.J., Mitchell, R.T., Mosberg, A.T. & Donofrio, D.J. (1988) Chronic inhalation
toxicology of fibrous glass in rats and monkeys. Ann. occup. Hyg., 32 (Suppl. 1), 757–767 

Morgan, A. (1994) In vivo evaluation of chemical biopersistence of man-made mineral fibers.
Environ. Health Perspect., 102 (Suppl. 5), 127–131 

Morgan, A. & Holmes, A. (1986) Solubility of asbestos and man-made mineral fibers in vitro
and in vivo: Its significance in lung disease. Environ. Res., 39, 475–484

Morgan, A., Holmes, A. & Davison, W. (1982) Clearance of sized glass fibres from the rat lung
and their solubility in vivo. Ann. occup. Hyg., 25, 317–331

Morrow, P.E. (1984) Pulmonary clearance. In: Esman & Mehlman, eds, Advances in Modern
Environmental Toxicology, Vol. VIII, Occupational and Industrial Hygiene: Concepts and
Methods, Princeton, NJ, Princeton Scientific Publishers, pp. 183–202

Morrow, P.E. (1988) Possible mechanisms to explain dust overloading of the lungs. Fundam.
appl. Toxicol., 10, 369–384

Morrow, P.E. & Yu, C.P. (1985) Models of aerosol behavior in airways. In: Moren, F., Newhouse,
M.T. & Dolovich, M.B., eds, Aerosols in Medicine. Principles, Diagnosis and Therapy,
Amsterdam, Elsevier, pp. 149–191

Mossman, B.T. & Sesko, A.M. (1990) In vitro assays to predict the pathogenicity of mineral
fibers. Toxicology, 60, 53–61

Moulin, J.J., Pham, Q.T., Mur, J.M., Meyer-Bisch, C., Caillard, J.F., Massin, N., Wild, P.,
Teculescu, D., Delepine, P., Hunzinger, E., Perreaux, J.P. & Muller, J. (1987) [Epidemio-
logical study in two factories producing artificial mineral fibres: II. Respiratory symptoms
and lung function.] Arch. Mal. prof., 48, 7–16 (in French)

Moulin, J.J., Mur, J.M., Wild, P., Perreaux, J.P. & Pham, Q.T. (1986) Oral cavity and laryngeal
cancers among man-made mineral fiber production workers. Scand. J. Work Environ.
Health, 12, 27–31

Moulin, J.J., Wild, P., Mur, J.M., Caillard, J.F., Massin, N., Meyer-Bisch, C., Toamain, J.P.,
Hanser, P., Liet, S., DuRoscoat, M.N. & Segala, A. (1988) Respiratory health assessment
by questionnaire of 2024 workers involved in man-made mineral fiber production. Int.
Arch. occup. environ. Health, 61, 171–178

Muhle, H. & Bellmann, B. (1995) Biopersistence of man-made vitreous fibres. Ann. occup.
Hyg., 39, 655–660 

Muhle, H. & Bellmann, B. (1997) Significance of the biodurability of man-made vitreous
fibers to risk assessment. Environ. Health Perspect., 105 (Suppl. 5), 1045–1047 

Muhle, H., Pott, F., Bellmann, B., Takenaka, S. & Ziem, U. (1987) Inhalation and injection
experiments in rats to test the carcinogenicity of MMMF. Ann. occup. Hyg., 31, 755–764 

Muhle, H., Bellmann, B. & Pott, F. (1994) Comparative investigations of the biodurability of
mineral fibers in the rat lung. Environ. Health Perspect., 102 (Suppl. 5), 163–168 

Murata-Kamiya, N., Tsutsui, T., Fujino, A., Kasai, H. & Kaji, H. (1997) Determination of
carcinogenic potential of mineral fibers by 8-hydroxydeoxyguanosine as a marker of
oxidative DNA damage in mammalian cells. Int. Arch. occup. environ. Health, 70, 321–326

REFERENCES 363

pp341-374 ok.qxd  07/12/02  09:34  Page 363



Musselman, R.P., Miiller, W.C., Eastes, W., Hadley, J.G., Kamstrup, O., Thevenaz, P. &
Hesterberg, T.W. (1994a) Biopersistences of man-made vitreous fibers and crocidolite fibers
in rat lungs following short-term exposures. Environ. Health Perspect., 102 (Suppl. 5),
139–143 

Musselman, R.P., Miiller, W.C., Eastes, W., Hadley, J.G., Kamstrup, O., Thevenaz, P. &
Hesterberg, T.W. (1994b) Biopersistence of crocidolite versus man-made vitreous fibers in
rat lungs after brief exposures. In: Mohr, U., Dungworth, D.L., Mauderly, J.L. & Oberdörster,
G., eds, Toxic and Carcinogenic Effects of Solid Particles in the Respiratory Tract,
Washington, DC, ILSI Press, pp. 451–454 

Nadeau, D., Fouquette-Couture, L., Paradis, D., Khorami, J., Lane, D., Dunnigan, J. (1987)
Cytotoxicity of respirable dusts from industrial minerals: Comparison of two naturally
occurring and two man-made silicates. Drug Chem. Toxicol., 10, 49–86

NAIMA (North American Insulation Manufacturers’ Association) and EURIMA (European
Insulation Manufacturers’ Association) (2001) Background Material Prepared for IARC
by NAIMA, EURIMA, and FARIMA (Fiberglass and Rockwool Insulation Manufacturers’
Association of Australia)

National Research Council (2000) Review of The U.S. Navy’s Exposure Standard for Manu-
factured Vitreous Fibers, Washington, DC, National Academy Press, pp. 1–73

Nielsen, O. (1987) Man made mineral fibers in the indoor climate caused by ceiling of man-
made mineral wool. In: Seifert, B., Esdorn, H., Fisher, M., Rüden, H. & Wegner, J., eds,
Indoor Air, 1987, Proceedings of the 4th International Conference on Indoor Air Quality
and Climate, Vol. 1, Berlin, Institute of Water, Soil and Air Hygiene, pp. 580–583

Nikitina, O.V., Kogan, F.M., Vanchugova, N.N. & Frash, V.N. (1989) [Comparative onco-
genicity of basalt fibers and chrysotile asbestos.] Gig. Tr. prof. Zbl., 4, 7–11 (in Russian)

NIOSH (National Institute for Occupational Safety and Health) (1994) Asbestos and other
fibers by PCM. In: NIOSH Manual of Analytical Methods (NMAM) (4th Ed.)
(www.cdc.gov/niosh), Method 7400, Issue 2, Cincinnati, OH

Noack, K.H. & Böckler-Klusemann, M. (1993) [Asbestos in the Environment.] In: Grohmann,
D. & Sonnenschein, G., eds, Asbest (Special Edition of the Newsletter ‘Working Safety’),
Maschinenbau- und Metall-Berufsgenossenschaft, Bielefeld, Bielefelder Verlagsanstalt (in
German)

Oberdörster, G. (1988) Lung clearance of inhaled insoluble and soluble particles. J. Aerosol
Med., 1, 289–330

Oberdörster, G. (1989) Combined effects of tobacco smoke and asbestos fibers in the lung:
Synergism or increased dose to target sites? In: Biological Interaction of Inhaled Mineral
Fibers and Cigarette Smoke, Proceedings of an International Symposium-Workshop,
Columbus, OH, Battelle Press, pp. 195–209

Oberdörster, G. (1996) Evaluation and use of animal models to assess mechanisms of fibre
carcinogenicity. In: Kane, A.B., Boffetta, P. & Wilbourn, J.D., eds., Mechanisms of Fibre
Carcinogenesis (IARC Scientific Publication No. 140), Lyon, IARCPress, pp. 107–125

Oberdörster, G. (2000) Determinants of the pathogenicity of man-made vitreous fibers (MMVF).
Int. Arch. occup. environ. Health, 73 (Suppl.), S60–S68

Oberdörster, G. (2002) Toxicokinetics and effects of fibrous and nonfibrous particles. Inhal.
Toxicol., 14, 29–56

IARC MONOGRAPHS VOLUME 81364

pp341-374 ok.qxd  07/12/02  09:34  Page 364



Oberdörster, G., Morrow, P.E. & Spurny, K. (1988) Size dependent lymphatic short term
clearance of amosite fibers in the lung. Ann. occup. Hyg., 32, 149–156

Oberdörster, G., Ferin, J. & Lehnert, B.E. (1994) Correlation between particle size, in vivo
particle persistence and lung injury. Environ. Health Perspect., 102 (Suppl. 5), 173–179

Ohyama, M., Otake, T. & Morinaga, K. (2000) The chemiluminescent response from human
monocyte-derived macrophages exposed to various mineral fibers of different sizes. Ind.
Health, 38, 289–293

Okayasu, R., Wu, L. & Hei, T.K. (1999) Biological effects of naturally occurring and man-
made fibres: In vitro cytotoxicity and mutagenesis in mammalian cells. Br. J. Cancer, 79,
1319–1324

Ong, T., Liu, Y., Zhong, B.-Z., Jones, W.G. & Whong, W.-Z. (1997) Induction of micro-
nucleated and multinucleated cells by man-made fibers in vitro in mammalian cells. J.
Toxicol. environ. Health, 50, 409–414

Osgood, C.J. (1994) Refractory ceramic fibers (RCFs) induce germline aneuploidy in Drosophila
oocytes. Mutat. Res., 324, 23–27

Oshimura, M., Hesterberg, T.W., Tsutsui, T. & Barrett, J.C. (1984) Correlation of asbestos-
induced cytogenetic effects with cell transformation of Syrian hamster embryo cells in
culture. Cancer Res., 44, 5017–5022

Ottery, J., Cherrie, J.W., Dodgson, J. & Harrison, G.E. (1984) A summary report on the environ-
mental conditions at 13 European MMMF plants. In: Biological Effects of Man-Made
Mineral Fibres (Proceedings of a WHO/IARC Conference), Vol. 1, Copenhagen, World
Health Organization, pp. 83–117

Pache, J.-C., Janssen, Y.M.W., Walsh, E.S., Quinlan, T.R., Zanella, C.L., Low, R.B., Taatjes, D.J.
& Mossman, B.T. (1998) Increased epidermal growth factor-receptor protein in a human
mesothelial cell line in response to long asbestos fibers. Am. J. Pathol., 152, 333–340

Pelin, K., Kivipensas, P. & Linnainmaa, K. (1995) Effects of asbestos and man-made vitreous
fibers on cell division in cultured human mesothelial cells in comparison to rodent cells.
Environ. mol. Mutag., 25, 118–125

Perrault, G., Dion, C. & Cloutier, Y. (1992) Sampling and analysis of mineral fibers on cons-
truction sites. Appl. occup. environ. Hyg., 7, 323–326

Petersen, R. & Sabroe, S. (1991) Irritative symptoms and exposure to mineral wool. Am. J. ind.
Med., 20, 113–122

Pigott, G.H. & Ishmael, J. (1992) The effects of intrapleural injections of alumina and
aluminosilicate (ceramic) fibres. Int. J. exp. Pathol., 73, 137–146

Plato, N., Krantz, S., Anderson, L., Gustavsson, P. & Lundgren, L. (1995a) Characterization
of current exposure to man-made vitreous fibres (MMVF) in the prefabricated house
industry in Sweden. Ann. occup. Hyg., 39, 167–179

Plato, N., Krantz, S., Gustavsson, P., Smith, T.J. & Westerholm, P. (1995b) Fiber exposure
assessment in the Swedish rock wool and slag wool production industry in 1938–1990.
Scand. J. Work Environ. Health, 21, 345–352

Plato, N., Westerholm, P., Gustavsson, P., Hemmingsson, T., Hogstedt, C. & Krantz, S. (1995c)
Cancer incidence, mortality and exposure–response among Swedish man-made vitreous
fiber production workers. Scand. J. Work Environ. Health, 21, 353–361

REFERENCES 365

pp341-374 ok.qxd  07/12/02  09:34  Page 365



Pohlabeln, H., Jöckel, K.-H., Brüske-Hohlfeld, I., Möhner, M., Ahrens, W., Bolm-Audorff, U.,
Arhelger, R., Römer, W., Kreienbrock, L., Kreuzer, M., Jahn, I. & Wichmann, H.-E. (2000)
Lung cancer and exposure to man-made vitreous fibers: Results from a pooled case-control
study in Germany. Am. J. ind. Med., 37, 469–477

Pott, F. (1989) Carcinogenicity of fibres in experimental animals — Data and evaluation. In:
Bates, D.V., Dungworth, D.L., Lee, P.N., McClellan, R.O. & Roe, F.J.C., eds, Assessment
of Inhalation Hazards (ILSI Monographs), Berlin, Springer-Verlag, pp. 243–253

Pott, F. (1995) Detection of mineral fibre carcinogenicity with the intraperitoneal test —
Recent results and their validity. Ann. occup. Hyg., 39, 771–779

Pott, F., Huth, F. & Friedrichs, K.H. (1974) Tumorigenic effect of fibrous dusts in experimental
animals. Environ. Health Perspect., 9, 313–315

Pott, F., Friedrichs, K.H. & Huth, F. (1976) [Results of animal experiments concerning the
carcinogenic effect of fibrous dusts and their interpretation with regard to the carcino-
genesis in humans.] Zbl. Bakteriol. Orig. B, 162, 467–505 (in German)

Pott, F., Huth, F. & Spurny, K (1980) Tumour induction after intraperitoneal injection of
fibrous dust. In: Wagner, J.C., ed., Biological Effects of Mineral Fibres (IARC Scientific
Publications No. 30), Lyon, IARCPress, pp. 337–342

Pott, F., Schlipköter, H.W., Ziem, U., Spurny, K. & Huth, F. (1984a) New results from implan-
tation experiments with mineral fibres. In: Biological Effects of Man-Made Mineral Fibres
(Proceedings of a WHO/IARC Conference), Vol. 2, Copenhagen, World Health Orga-
nization, pp. 286–302

Pott, F., Ziem, U. & Mohr, U. (1984b) Lung carcinomas and mesotheliomas following intra-
tracheal instillation of glass fibres and asbestos. In: Proceedings of the VIth International
Pneumoconiosis Conference, Bochum, Federal Republic of Germany, 20–23 September
1983, Vol. 2, Geneva, International Labour Office, pp. 746–756

Pott, F., Ziem, U., Reiffer, F.-J., Huth, F., Ernst, H. & Mohr, U. (1987) Carcinogenicity studies
on fibres, metal compounds, and some other dusts in rats. Exp. Pathol., 82, 129–152

Pott, F., Matscheck, A., Ziem, U., Muhle, H. & Huth, F. (1988) Animal experiments with
chemically treated fibres. Ann. occup. Hyg., 32 (Suppl. 1), 353–359

Pott, F., Roller, M., Ziem, U., Reiffer, F.-J., Bellmann, B, Rosenbruch, R. & Huth, F. (1989)
Carcinogenicity studies on natural and man-made fibres with the intraperitoneal test in
rats. In: Bignon, J., Peto, J. & Saracci, R., eds, Non-Occupational Exposure to Mineral
Fibres (IARC Scientific Publications No. 90), Lyon, IARCPress, pp. 173–179

Pott, F., Roller, M., Rippe, R.M., Germann, P.-G. & Bellmann, B. (1991) Tumours by the intra-
peritoneal and intrapleural routes and their significance for the classification of mineral
fibres. In: Brown, R.C., Hoskins, J.A. & Johnson, N.F., eds, Mechanisms in Fibre Carcino-
genesis (NATO ASI Series 223), New York, Plenum Press, pp. 547–565

Pott, F., Roller, M., Althoff, G.H., Kamino, K., Bellmann, B. & Ulm, K. (1993) [Estimation of
the carcinogenicity of inhaled fibres.] VDI Berichte, No. 1075, 17–77 (in German)

Pott, F., Dungworth, D.L., Heinrich, U., Muhle, H., Kamino, K., Germann, P.-G., Roller, M.,
Rippe, R.M. & Mohr, U. (1994) Lung tumours in rats after intratracheal instillation of
dusts. Ann. occup. Hyg., 38, 357–363

Potter, R.M. & Mattson, S.M. (1991) Glass fiber dissolution in a physiological saline solution.
Glastech. Ber., 64, 16–28

IARC MONOGRAPHS VOLUME 81366

pp341-374 ok.qxd  07/12/02  09:34  Page 366



Quinn, M.M., Smith, T.J., Youk, A.O., Marsh, G.M., Stone, R.A., Buchanich, J.M. & Gula,
M.J. (2001) Historical cohort study of US man-made vitreous fiber production workers.
VIII. Exposure-specific job analysis. J. occup. environ. Med., 43, 824–834

Riboldi, L., Rivolta, G., Barducci, M., Errigo, G. & Picchi, O. (1999) [Respiratory disease caused
by MMVF fibres and yarn.] Med. Lav., 90, 53–66 (in Italian)

Rice, C., Lockey, J., Lemasters, G., Levin, L. & Gartside, P. (1996) Identification of changes
in airborne fibre concentrations in refractory ceramic fibre manufacture related to process
or ventilation modifications. Occup. Hyg., 3, 85–90

Rice, C.H., Lockey, J.E., Lemasters, G.K., Levin, L.L., Staley, P. & Hansen, K.R. (1997) Esti-
mation of historical and current employee exposure to refractory ceramic fibers during
manufacturing and related operations. Appl. occup. environ. Hyg., 12, 54–61

Rindel, A.C., Bach, E., Breum, N.O., Hugod, E. & Schneider, T. (1987) Correlating health effect
with indoor air quality in kindergartens. Int. Arch. Occup. Environ. Health, 59, 363–373

Rockwool International (2001) Statement for IARC, 2001-10-10, Rockwool International A/S,
Hedenhusene, Denmark

Rödelsperger, K., Teichert, U., Marfels, H., Spurny, K., Arhelger, R. & Woitowitz, H.-J. (1989)
Measurement of inorganic fibrous particulates in ambient air and indoors with the scanning
electron microscope. In: Bignon, J., Peto, J. & Saracci, R., eds, Non-Occupational Exposure
to Mineral Fibres (IARC Scientific Publication No. 90), Lyon, IARCPress, pp. 361–366

Rödelsperger, K., Barbisan, P., Teichert, U., Arhelger, R. & Woitowitz, H.-J. (1998) Indoor
emission of mineral wool products. VDI Berichte, 1417, 337–354

Rödelsperger, K., Jöckel, K.-H., Pohlabeln, H., Römer, W. & Woitowitz, H.-J. (2001) Asbestos
and man-made vitreous fibers as risk factors for diffuse malignant mesothelioma: Results
from a German hospital-based case–control study. Am. J. ind. Med., 39, 262–275

Roller, M. & Pott, F. (1998) Carcinogenicity of man-made fibres in experimental animals and
its relevance for classification of insulation wools. Eur. J. Oncol., 3, 231–239

Roller, M., Pott, F., Kamino, K., Althoff, G.-H. & Bellmann, B. (1996) Results of current intra-
peritoneal carcinogenicity studies with mineral and vitreous fibers. Exp. Toxicol. Pathol.,
48, 3–12 

Roller, M., Pott, F., Kamino, K., Althoff, G.-H. & Bellmann, B. (1997) Dose-response relation-
ship of fibrous dusts in intraperitoneal studies. Env. Health Persp., 105 (Suppl. 5),
1253–1256

Rood, A.P. & Streeter, R.R. (1985) Size distribution of airborne superfine man-made mineral
fibers determined by transmission electron microscopy. Am. ind. Hyg. Assoc. J., 46, 257–261

Rossiter, C.E. (1993) Pulmonary effects of exposure to fine fibreglass: Irregular opacities and
small airways obstruction. Br. J. ind. Med., 50, 382–384 (correspondence)

Rossiter, C.E., Gilson, J.C., Sheers, G., Thomas, H.F., Trenthowan, W.N., Cherrie, J.W. &
Harrington, J.M. (1994) Refractory ceramic fiber production workers: Analysis of radio-
graph readings. Ann. occup. Hyg., 38, 731–738

Ruotsalainen, M., Hirvonen, M.-R., Luoto, K. & Savolainen, K.M. (1999) Production of reactive
oxygen species by man-made vitreous fibers in human polymorphonuclear leukocytes. Hum.
exp. Toxicol., 18, 354–362

REFERENCES 367

pp341-374 ok.qxd  07/12/02  09:34  Page 367



Rutten, A., Bermudez, E., Mangum, J., Wong, B., Moss, O. & Everitt, J. (1994a) Pleural patho-
logy in hamsters and rats exposed to instilled man-made vitreous fibers. In: Dungworth,
D.L., Mauderly, J.L. & Oberdörster, G., eds, Toxic and Carcinogenic Effects of Solid
Particles in the Respiratory Tract (ILSI Monographs), Washington, DC, ILSI Press,
pp. 595–598

Rutten, A.A.J.J.L., Bermudez, E., Mangum, J.B., Wong, B.A., Moss, O.R. & Everitt, J.I. (1994b)
Mesothelial cell proliferation induced by intrapleural instillation of man-made fibers in rats
and hamsters. Fundam. appl. Toxicol., 23, 107–116

Sali, D., Boffetta, P., Andersen, A., Cherrie, J.W., Chang Claude, J., Hansen, J., Olsen, J.H.,
Pesatori, A.C., Plato, N., Teppo, L., Westerholm, P., Winter, P. & Saracci, R. (1999) Non-
neoplastic mortality of European workers who produce man made vitreous fibers. Occup.
environ. Med., 56, 612–617

Saracci, R., Simonato, L., Acheson, E.D., Andersen, A., Bertazzi, P.A., Claude, J., Charnay, N.,
Estève, J., Frentzel-Beyme, R.R., Gardner, M.J., Jensen, O.M., Maasing, R., Olsen, J.H.,
Teppo, L.H.I., Westerholm, P. & Zocchetti, C. (1984a) The IARC mortality and cancer inci-
dence study of MMMF production workers. In: Biological Effects of Man-Made Mineral
Fibres (Proceedings of a WHO/IARC Conference), Vol. 1, Copenhagen, World Health
Organization, pp. 279–310 

Saracci, R., Simonato, L., Acheson, E.D., Andersen, A., Bertazzi, P.A., Claude, J., Charnay, N.,
Estève, J., Frentzel-Beyme, R.R., Gardner, M.J., Jensen, O.M., Maasing, R., Olsen, J.H.,
Teppo, L.H.I., Westerholm, P. & Zocchetti, C. (1984b) Mortality and incidence of cancer
of workers in the man made vitreous fibres producing industry: An international investi-
gation at 13 European plants. Br. J. ind. Med., 41, 425–436

Schins, R.P.F. & Donaldson, K. (2000) Nuclear factor kappa-B activation by particles and
fibers. Inhal. Toxicol., 12 (Suppl. 3), 317–326

Schlesinger, R.B., Ben-Jebria, A., Dahl, A.R., Snipes, M.D. & Ultman, J. (1997) Disposition
of inhaled toxicants. In: Massaro, E.J., ed., Handbook of Human Toxicology, Boca Raton,
FL, CRC Press, pp. 493–550

Schneider, T. (1979a) Exposures to man-made mineral fibres in user industries in Scandinavia.
Ann. occup. Hyg., 22, 153–162

Schneider, T. (1979b) The influence of counting rules on the number and on the size distri-
bution of fibers. Ann. occup. Hyg., 21, 341–350

Schneider, T. (1984) Review of surveys in industries that use MMMF. In: Biological Effects of
Man-Made Mineral Fibres (Proceedings of a WHO/IARC Conference), Vol. 1, Copenhagen,
World Health Organization., pp. 178–190

Schneider, T. (1986) Man-made mineral fibres and other fibres in the air and settled dust.
Environ. int., 12, 61–65

Schneider, T. (2000) Synthetic vitreous fibers. In: Spengler, J.D., Samet, J.M. & McCarthy,
J.F., eds, Indoor Air Quality Handbook, New York, McGraw-Hill, pp. 39.1–39.29 

Schneider, T. & Holst, E. (1983) Man-made mineral fibre size distributions utilizing unbiased
and fibre length biased counting methods and the bivariate log-normal distribution. J.
Aerosol. Sci., 14, 139–146

Schneider, T. & Stokholm, J. (1981) Accumulation of fibres in the eyes of workers handling
man-made mineral fibre products. Scand. J. Work Environ. Health, 7, 271–276

IARC MONOGRAPHS VOLUME 81368

pp341-374 ok.qxd  07/12/02  09:34  Page 368



Schneider, T., Holst, E. & Skotte, J. (1983) Size distributions of airborne fibres generated from
man-made mineral fibre products. Ann. occup. Hyg., 27, 157–171

Schneider, T., Skotte, J. & Nissen, P. (1985) Man-made mineral fibre size fractions and their
interrelation. Scand. J. Work Environ. Health, 11, 117–122

Schneider, T., Nielsen, O., Bredsdorff, P. & Linde, P. (1990) Dust in buildings with man-made
mineral fiber ceiling boards. Scand. J. Work Environ. Health, 16, 434–439

Schneider, T., Burdett, G., Martinon, L., Brochard, P., Guillemin, M., Teichert, U. & Draeger,
U. (1996) Ubiquitous fiber exposure in selected sampling sites in Europe. Scand. J. Work
Environ. Health, 22, 274–284

Schnittger, J. (1993) [Measurement and identification of inorganic fibres in ambient air.] In:
Faserförmige Stäube Vorschriften, Wirkungen, Messung, Minderung (VDI Berichte No.
1075), Düsseldorf, Verein Deutscher Ingenieure Verlag, pp. 283–295 (in German)

Scholze, H. & Conradt, R. (1987) An in vitro study of the chemical durability of siliceous
fibres. Ann. occup. Hyg., 31, 683–692

Schupp, M. (1990) A global view of the RCF market. Ceram. Bull., 69, 63–64
Schürch, S., Gehr, P., Im Hof, V., Geiser, M. & Green, F. (1990) Surfactant displaces particles

toward the epithelium in airways and alveoli. Respir. Physiol., 80, 17–32
Searl, A., Buchanan, D., Cullen, R.T., Jones, A.D., Miller, B.G. & Soutar, C.A. (1999) Bio-

persistence and durability of nine mineral fibre types in rat lungs over 12 months. Ann.
occup. Hyg., 43, 143–153 

Sébastien, P. (1994) Biopersistence of man-made vitreous silicate fibers in the human lung.
Environ. Health Perspect., 102 (Suppl. 5), 225–228

Sebring, R.J. & Lehnert, B.E. (1992) Morphometric comparisons of rat alveolar macrophages,
pulmonary interstitial macrophages, and blood monocytes. Exp. Lung Res., 18, 479–496

Shannon, H.S., Hayes, M., Julian, J.A. & Muir, D.C.F. (1984) Mortality experience of glass
fibre workers. Br. J. ind. Med., 41, 35–38

Shannon, H.S., Jamieson, E., Julian, J.A., Muir, D.C.F. & Walsh, C. (1987) Mortality experience
of Ontario glass fibre workers — Extended follow-up. Ann. occup. Hyg., 31, 657–662

Shannon, H.S., Jamieson, E., Julian, J.A. & Muir, D.C.F. (1990) Mortality of glass filament
(textile) workers. Br. J. ind. Med., 47, 533–536

Shaulian, E. & Karin, M. (2001) AP-1 in cell proliferation and survival. Oncogene, 20,
2390–2400

Siemiatycki, J., ed. (1991) Risk Factors for Cancer in the Workplace, Boca Raton, FL, CRC Press
Simonato, L., Fletcher, A.C., Cherrie, J., Andersen, A., Bertazzi, P.A., Charnay, N., Claude, J.,

Dodgson, J., Estève, J., Frentzel-Beyme, R.R., Gardner, M.J., Jensen, O.M., Olsen, J.,
Saracci, R., Teppo, L.H.I., Westerholm, P., Winkelmann, R., Winter, P.D. & Zocchetti, C.
(1986a) The man-made mineral fibre European historical cohort study: Extension of the
follow-up. Scand. J. Work environ. Health, 12 (Suppl. 1), 34–47 (Corrigendum in Scand. J.
Work environ. Health, 13, 192)

Simonato, L., Fletcher, A.C., Cherrie, J., Andersen, A., Bertazzi, P.A., Charnay, N., Claude, J.,
Dodgson, J., Estève, J., Frentzel-Beyme, R.R., Gardner, M.J., Jensen, O.M., Olsen, J.,
Saracci, R., Teppo, L.H.I., Westerholm, P., Winkelmann, R., Winter, P.D. & Zocchetti, C.
(1986b) Updating lung cancer mortality among a cohort of man-made mineral fibre
production workers in seven European countries. Cancer Lett., 30, 189–200

REFERENCES 369

pp341-374 ok.qxd  07/12/02  09:34  Page 369



Simonato, L., Fletcher, A.C., Cherrie, J., Andersen, A., Bertazzi, P., Charnay, N., Claude, J.,
Dodgson, J., Estève, J., Frentzel-Beyme, R., Gardner, M.J., Jensen, O., Olsen, J., Teppo,
L., Winkelmann, R., Westerholm, P., Winter, P.D., Zocchetti, C. & Saracci, R. (1987) The
International Agency for Research on Cancer historical cohort study of MMMF production
workers in seven European countries: Extension of the follow-up. Ann. occup. Hyg., 31,
603–623

Skov, P. & Valbjørn, O. and the Danish Indoor Climate Study Group (1987) The ‘sick’ building
syndrome in office environment: The Danish Town Hall study. Environ. Int., 13, 339–349 

Smith, D.M., Ortiz, L.W., Archuleta, R.F. & Johnson, N.F. (1987) Long-term health effects in
hamsters and rats exposed chronically to man-made vitreous fibres. Ann. occup. Hyg., 31,
731–754

Smith, T.J., Quinn, M.M., Marsh, G.M., Youk, A.O., Stone, R.A., Buchanich, J.M. & Gula,
M.J. (2001) Historical cohort study of US man-made vitreous fiber workers: VII.
Overview of the exposure assessment. J. occup. environ. Med., 43, 809–823

Snipes, M.B. (1989) Long-term retention and clearance of particles inhaled by mammalian
species. Crit. Reviews in Toxicol., 20, 175–211

Spurny, K.R. & Stöber, W. (1981) Some aspects of analysis of single fibers in environmental
and biological samples. Int. J. environ. anal. Chem., 9, 265–281

Stahlhofen, W., Scheuch, G. & Bailey, M.R. (1995) Investigations of retention of inhaled
particles in the human bronchial tree. Radiat. Protect. Dosim., 60, 311–319

Stanton, M.F. & Wrench, C. (1972) Mechanisms of mesothelioma induction with asbestos and
fibrous glass. J. natl Cancer Inst., 48, 797–821

Stanton, M.F., Layard, M., Tegeris, A., Miller, E., May, M. & Kent, E. (1977) Carcinogenicity
of fibrous glass: Pleural response in the rat in relation to fiber dimension. J. natl Cancer
Inst., 58, 587–603

Stanton, M.F., Layard, M., Tegeris, A., Miller, E., May, M., Morgan, E. & Smith, A. (1981)
Relation of particle dimension to carcinogenicity in amphibole asbestoses and other fibrous
minerals. J. natl Cancer Inst., 67, 965–975

Steenberg, T., Hjenner, H.K., Lund Jensen, S., Guldberg, M. & Knudsen, T. (2001) Dissolution
behaviour of biosoluble HT stone wool fibres. Glastech. Ber. Glass Sci. Technol., 74,
97–105 

Stone, K.C., Mercer, R.R., Gehr, P., Stockstill, B. & Crapo, J.D. (1992) Allometric
relationships of cell numbers and size in the mammalian lung. Am. J. respir. Cell mol.
Biol., 6, 235–243

Stone, R.A., Youk, A.O., Marsh, G.M., Buchanich, J.M., McHenry, M.B. & Smith, T.J. (2001)
Historical cohort study of US man-made vitreous fiber production workers. IV. Quantitative
exposure-response analysis of the nested case-control study of respiratory system cancer. J.
occup. environ. Med., 43, 779–792

Stöber, W., McClellan, R.O. & Morrow, P.E. (1993) Approaches to modeling disposition of
inhaled particles and fibers in the lung. In: Gardner et al., eds, Toxicology of the Lung, 2nd
Ed., New York, Raven Press, pp. 527–601

Swedish National Board of Occupational Safety and Health (1996) Provisions on Occu-
pational Exposure Limit Values (AFS 1996:2). Stockholm, Arbetarskyddsstyrelsen
(http://www.av.se)

IARC MONOGRAPHS VOLUME 81370

pp341-374 ok.qxd  07/12/02  09:34  Page 370



Switala, E.D., Harlan, R.C., Schlaudecker, D.G. & Bender, J.R. (1994) Measurement of respi-
rable glass and total fiber concentrations in the ambient air around a fiberglass wool manu-
facturing facility and a rural area. Regul. Toxicol. Pharmacol., 20, S76–S88

Takahashi, T., Munakata, M., Takekawa, H., Homma, Y. & Kawakami, Y. (1996) Pulmonary
fibrosis in a carpenter with long-lasting exposure to fiberglass. Am. J. ind. Med., 30, 596–600

Taylor, D.G. (1977) Asbestos fibers in air. Method No. P & CAM 289. In: NIOSH Manual of
Analytical Methods, 2nd Ed., Cincinnati, OH, National Institute for Occupational Safety
and Health

Thestrup-Pedersen, K., Bach, B. & Pedersen, R. (1990) Allergic investigation in patients with
the sick building syndrome. Contact Derm., 23, 53–55

Thriene, B., Sobottka, A., Willer, H. & Weidhase, J. (1996) Man-made mineral fibre boards in
buildings — Health risks caused by quality deficiencies. Toxicol. Lett., 88, 299–303

Tiesler, H. & Draeger, U. (1993) Measurement and identification of insulation product-related
fibres in contrast to ubiquitous fibres. In: Kalliokoski, P., Jantunen, M. & Seppänen, O.,
Indoor Air 1993 Proceedings of the 6th International Conference on Indoor Air Quality
and Climate, Vol. 4, Helsinki, Jyväskylä, Finland, Gummerus, Oy, pp. 111–116 

Tiesler, H., Teichert, U. & Draeger, U. (1990) [Studies on the fibre dust exposition at building
sites caused by insulation material from mineral wool.] Zb. Arbeitsmed., 40, 307–319 (in
German)

Tiesler, H., Draeger, U. & Rogge, D. (1993) Emission of fibrous particles from installed
insulation mineral wool products. In: Kalliokoski, P., Jantunen, M. & Seppänen, O.,
Indoor Air 1993 Proceedings of the 6th International Conference on Indoor Air Quality
and Climate, Vol. 4, Helsinki, Jyväskylä, Finland, Gummerus, Oy, pp. 117–121 

TIMA (Thermal Insulation Manufacturers Association) (1993) Man-made Vitreous Fibers:
Nomenclature, Chemical and Physical Properties, 4th Ed., Eastes, W., ed., Nomenclature
Committee of Thermal Insulation Manufacturers’Association, Refractory Ceramic Fibers
Coalition (RCFC), Washington, DC

Timbrell, V. (1965) The inhalation of fibrous dusts. Ann. N.Y. Acad. Sci., 132, 255–273
Tran, C.L., Buchanan, D., Cullen, R.T., Searl, A., Jones, A.D. & Donaldson, K. (2000)

Inhalation of poorly soluble particles. II. Influence of particle surface area on inflammation
and clearance. Inhal. Toxicol., 12, 1113–1126 

Treadwell, M.D., Mossman, B.T. & Barchowsky, A. (1996) Increased neutrophil adherence to
endothelial cells exposed to asbestos. Toxicol. appl. Pharmacol., 139, 62–70

Trethowan, W.N., Burge, P.S., Rossiter, C.E., Harrington, J.M. & Calvert, I.A. (1995) Study of
the repiratory health of employees in seven European plants that manufacture ceramic
fibres. Occup. environ. Med., 52, 97–104

TRGS (Technische Regeln für Gefahrstoffe) (1999) [Limit values in the air for non-organic dust
fibres.], TRGS 901, German Federal Ministry of Labour and Social Affairs, Bundes-
ArbeitsBlatt, 4, 42 (in German)

TRGS (Technische Regeln für Gefahrstoffe) (2001) [Justification for the Classification of
Dusts from Natural and Man-Made Mineral Fibres], TRGS 905, German Federal Ministry
of Labour and Social Affairs, Bundesarbeitsblatt, 6, 57

United Kingdom Factories Inspectorate (1987) Survey of Superfine Man-Made Mineral Fibre
Exposure in the UK, London, Health and Safety Executive Advisory Committee on Toxic
Substances, Occupational Medicine and Hygiene Laboratories

REFERENCES 371

pp341-374 ok.qxd  07/12/02  09:34  Page 371



Van der Wal, J.F., Ebens, R. & Tempelman, J. (1987) Man-made mineral fibres in homes caused
by thermal insulation. Atmos. Environ., 21, 13–19

Van De Weyer, R. & Nolard, N. (1992) [Extrinsic allergic alveolitis in a fiber glass production
worker.] Rev. fr. Mal. respir., Suppl. 3, 150 (in French)

Vasama-Neuvonen, K., Pukkala, E., Paakkulainen, H., Mutanen, P., Weiderpass, E., Boffetta,
P., Shen, N., Kauppinen, T., Vainio, H. & Partanen, T. (1999) Ovarian cancer and occupa-
tional exposures in Finland. Am. J. ind. Med., 36, 83–89

Vastag, E., Matthys, H., Zsamboki, G., Köhler, D. & Daikeler, G. (1986) Mucociliary clearance
in smokers. Eur. J. respir. Dis., 68, 107–113

VDI (Verein Deutscher Ingenieure) (1994) Indoor Air Pollution Measurement. Measurement
of Inorganic Fibrous Particles. Measurement Planning and Procedure. Scanning Electron
Microscopy Method (VDI 3492, part 2), Berlin, Deuth Verlag

Vetrotex (2001) La Défense, France (http://www.saint-gobainvetrotex.com)
Vorwald, A.J., Durkan, T.M. & Pratt, P.C. (1951) Experimental studies of asbestosis. AMA

Arch. ind. Hyg. occup. Med., 3, 1–43
Wagner, J.C. (1963) Asbestosis in experimental animals. Br. J. ind. Med., 20, 1–12
Wagner, J.C., Berry, G. & Timbrell, V. (1973) Mesotheliomata in rats after inoculation with

asbestos and other materials. Br. J. Cancer, 28, 173–185 
Wagner, J.C., Berry, G. & Skidmore, J.W. (1976) Studies of the carcinogenic effects of fiber

glass of different diameters following intrapleural inoculation in experimental animals. In:
LeVee, W.N. & Schulte, P.A., eds, Occupational Exposure to Fibrous Glass (DHEW Publ.
No. (NIOSH) 76-151; NTIS Publ. No. PB-258869), Cincinnati, OH, National Institute for
Occupational Safety and Health, pp. 193–204 

Wagner, J.C., Berry, G.B., Hill, R.J., Munday, D.E. & Skidmore, J.W. (1984) Animal experiments
with MMM(V)F — Effects of inhalation and intrapleural inoculation in rats. In: Biological
Effects of Man-made Mineral Fibres (Proceedings of a WHO/IARC Conference), Vol 2,
Copenhagen, World Health Organization, pp. 209–233

Walker, A.M., Maxim, L.D. & Utell, M. (2002) Risk analysis for mortality from respiratory
tumors in a cohort of refractory ceramic fiber workers. Regul. Toxicol. Pharmacol., 35,
95–104

Wang, Q.-E., Han, C.-H., Wu, W.-D., Wang, H.-B., Liu, S.-J. & Kohyama, N. (1999a) Bio-
logical effects of man-made mineral fibers (I). Reactive oxygen species production and
calcium homeostasis in alveolar macrophages. Ind. Health, 37, 62–67

Wang, Q.-E., Han, C.-H., Yang, Y.-P., Wang, H.-B., Wu, W.-D., Liu, S.-J. & Kohyama, N.
(1999b) Biological effects of man-made mineral fibers (II). Their genetic damages examined
by in vitro assay. Ind. Health, 37, 342–347

Warheit, D.B., Overby, L.H., George, G. & Brody, A.R. (1988) Pulmonary macrophages are
attracted to inhaled particles through complement activation. Exp. Lung Res., 14, 51–66

Wastiaux, A., Blanchard, O. & Honnons, S. (1994) Possible application of urinary analysis to
estimate dissolution of some man-made vitreous fibers. Environ. Health Perspect., 102
(Suppl. 5), 217–219 

Watkins, D.K., Chiazze, L. & Fryar, C. (1997) Historical cohort mortality study of a continuous
filament fiberglass manufacturing plant. II. Women and minorities. J. occup. environ.
Med., 39, 548–555

IARC MONOGRAPHS VOLUME 81372

pp341-374 ok.qxd  07/12/02  09:34  Page 372



Weiderpass, E., Pukkala, E., Kauppinen, T., Mutanen, P., Paakkulainen, H., Vasama-Neuvonen,
K., Boffetta, P. & Partanen, T. (1999) Breast cancer and occupational exposures in women
in Finland. Am. J. ind. Med., 36, 48–53

Weill, H. & Hughes, J.M. (1996) Review of epidemiological data on morbidity following
exposure to man-made vitreous fibres. J. occup. Health Safety Aust. NZ, 12, 313–317

Weill, H., Hughes, J.M., Hammad, Y.Y., Glindmeyer, H.W., Sharon, G. & Jones, R.N. (1983)
Respiratory health of workers exposed to man-made vitreous fibers. Am. Rev. respir. Dis.,
128, 104–112

WHO (1985) Reference Methods for Measuring Airborne Man-Made Mineral Fibres (MMMF)
(Environmental Health Series 4), World Health Organization, Copenhagen

WHO (1996) Determination of Airborne Fibre Number Concentrations. A Recommended
Method, by Phase Contrast Optical Microscopy (Membrane Filter Method), World Health
Organization, Geneva (http://www.who.int/environmental-information)

Whong, W.-Z., Gao, H.-G., Zhou, G. & Ong, T. (1999) Genetic alterations of cancer-related
genes in glass fiber-induced transformed cells. J. Toxicol. environ. Health, 56A, 397–404

Wojtczak, J. (1994) [Exposure to ceramic fibers in the occupational environment. I. Production,
kinds of ceramic fibers, changes in structure of fibers, preliminary studies in the working
environment.] Med. Prac., 45, 479–486 (in Polish)

Wojtczak, J., Lao, I. & Krajnow, A. (1996) [Exposure to ceramic fibres in the work environment.
II. Occupational exposure to dust in plants producing ceramic fibre: Fibrogenic effect of the
fibres.] Med. Prac., 47, 559–567 (in Polish)

Wojtczak, J., Kiec-Šwierczynska, M. & Maciejewska, A. (1997) [Exposure to ceramic fibres
in the environment. III. Occupational exposure to ceramic fibres in plants which produce
and apply insulation materials made of ceramic fibres.] Med. Prac., 48, 51–60 (in Polish)

Wong, O., Foliart, D. & Trent, L.S. (1991) A case–control study of lung cancer in a cohort of
workers potentially exposed to slag wool fibres. Br. J. ind. Med., 48, 818–824

Xie, C., Reusse, A., Dai, J., Zay, K., Harnett, J. & Churg, A. (2000) TNFα increases tracheal
epithelial asbestos and fiberglass binding via a NF-κB-dependent mechanism. Am. J.
Physiol. Lung cell. mol. Physiol., 279, L608–L614

Yamato, H., Tanaka, I., Higashi, T. & Kido, M. (1994a) Clearance of inhaled ceramic fibers
from rat lungs. Environ. Health Perspect., 102 (Suppl. 5), 169–171 

Yamato, H., Hori, H., Tanaka, I., Higashi, T., Morimoto, Y. & Kido, M. (1994b) Retention and
clearance of inhaled ceramic fibres in rat lungs and development of a dissolution model.
Occup. environ. Med., 51, 275–280 

Yamato, H., Morimoto, Y., Tsuda, T., Ohgami, A., Kohyama, N. & Tanaka, I. (1998) Fiber
numbers per unit weight of JFM standard reference samples determined with a scanning
electron microscope. Ind. Health, 36, 384–387

Yamaya, M., Nakayama, K., Hosoda, M., Yanai, M. & Sasaki, H. (2000) A rockwool fibre
worker with lung fibrosis. Lancet, 355, 1723–1724

Yano, E. & Karita, K. (1998) Prevalence of respiratory abnormalities of workers in rock/slag
wool producing industries in Japan. In: Keizo, C., Yutaka, H. & Yoshiharu, A., eds, Advances
in the Prevention of Occupational Respiratory Diseases: Proceedings of the 9th Inter-
national Conference on Occupational Respiratory Diseases, Kyoto, 13–16 October 1997,
Amsterdam, Elsevier, pp. 337–341

REFERENCES 373

pp341-374 ok.qxd  07/12/02  09:34  Page 373



Ye, J., Shi, X., Jones, W., Rojanasakul, Y., Cheng, N., Schwegler-Berry, D., Baron, P., Deye,
G.J., Li, C. & Castranova, V. (1999) Critical role of glass fiber length in TNF-α production
and transcription factor activation in macrophages. Am. J. Physiol., 276, L426–L434

Ye, J., Zeidler, P., Young, S.-H., Martinez, A., Robinson, V.A., Jones, W., Baron, P., Shi, X. &
Castranova, V. (2001) Activation of mitogen-activated protein kinase p38 and extracellular
signal-regulated kinase is involved in glass fiber-induced tumor necrosis factor-α
production in macrophages. J. biol. Chem., 276, 5360–5367

Yegles, M., Janson, X., Dong, H.Y., Renier, A. & Jaurand, M.-C. (1995) Role of fibre charac-
teristics on cytotoxicity and induction of anaphase/telophase aberrations in rat pleural
mesothelial cells in vitro: Correlations with in vivo animal findings. Carcinogenesis, 16,
2751–2758

Yeung, P. & Rogers, A. (1996) A comparison of synthetic mineral fibres exposures pre- and
post the NOHSC national exposure standard and code of practice. J. occup. Health Safety
Austr. NZ, 12, 279–288

Youk, A.O., Marsh, G.M., Stone, R.A., Buchanich, J.M. & Smith, T.J. (2001) Historical cohort
study of US man-made vitreous fiber production workers. III. Analysis of exposure-
weighted measures of respirable fibers and formaldehyde in the nested case-control study
of respiratory system cancer. J. occup. environ. Med., 43, 767–778

Yu, C.P., Zhang, L., Oberdörster, G., Mast, R.W., Glass, L.R. & Utell, M.J. (1994) Clearance
of refractory ceramic fibers (RCF) from rat lung: Development of a model. Environ. Res.,
65, 243–253

Yu, C.P., Zhang, L., Oberdörster, G., Mast, R.W., Maxim, D. & Utell, M.J. (1995a) Deposition
of refractory ceramic fibers (RCF) in the human respiratory tract and comparison with
rodent studies. Aerosol Sci. Technol., 23, 291–300 

Yu, C.P., Ding, Y.J., Zhang, L., Oberdörster, G., Mast, R.W., Glass, L.R. & Utell, M.J. (1995b)
Deposition and clearance modeling of inhaled kaolin refractory ceramic fibers (RCF) in
hamsters — Comparison between species. Inhal. Toxicol., 7, 165–177 

Yu, C.P., Ding, Y.J., Zhang, L., Oberdörster, G., Mast, R.W., Maxim, D. & Utell, M.J. (1996)
A clearance model of refractory ceramic fibers (RCF) in the rat lung including fiber disso-
lution and breakage. J. Aerosol Sci., 27, 151–159

Yu, C.P., Ding, Y.J., Zhang, L., Oberdörster, G., Mast, R.W., Maxim, L.D. & Utell, M.J. (1997)
Retention modeling of refractory ceramic fibers (RCF) in humans. Regul. Toxicol.
Pharmacol., 25, 18–25 

Yu, C.P., Dai, Y.T., Boymel, P.M., Zoitos, B.K., Oberdörster, G. & Utell, M.J. (1998) A clearance
model of man-made vitreous fibers (MMVFs) in the rat lung. Inhal. Toxicol., 10, 253–274 

Zhong, B.-Z., Whong, W.-Z. & Ong, T.-M. (1997) Detection of mineral-dust-induced DNA
damage in two mammalian cell lines using the alkaline single cell gel/comet assay. Mutat.
Res., 393, 181–187

Zoitos, B.K., de Meringo, A., Rouyer, E., Thélohan, S., Bauer, J., Law, B., Boymel, P.M.,
Olson, J.R., Christensen, V.R., Guldberg, M., Koenig, A.R. & Perander, M. (1997) In vitro
measurement of fiber dissolution rate relevant to biopersistence at neutral pH: An
interlaboratory round robin. Inhal. Toxicol., 9, 525–540 

Zoller, T. & Zeller, W.J. (2000) Production of reactive oxygen species by phagocytic cells after
exposure to glass wool and stone wool fibres — Effect of fibre preincubation in aqueous
solution. Toxicol. Lett., 114, 1–9

IARC MONOGRAPHS VOLUME 81374

pp341-374 ok.qxd  07/12/02  09:34  Page 374


