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PURPOSE OF PRESENTATIONPURPOSE OF PRESENTATION

1.1. Share results of the study:Share results of the study:

““An evaluation of the Risks of Lung Cancer and An evaluation of the Risks of Lung Cancer and 
MesotheliomaMesothelioma from Exposure to Amphibole Cleavage from Exposure to Amphibole Cleavage 
FragmentsFragments””

by John F Gamble (IERF) and Graham W Gibbs by John F Gamble (IERF) and Graham W Gibbs 
(SHEI). (The paper is currently in press).(SHEI). (The paper is currently in press).

2.2. Comment on the Comment on the mesotheliomamesothelioma in Minnesota.in Minnesota.



APPROACHAPPROACH

Compare the lung cancer and Compare the lung cancer and mesotheliomamesothelioma
experience of workers exposed to cleavage experience of workers exposed to cleavage 
fragments with experience of workers exposed fragments with experience of workers exposed 
to to asbestiformasbestiform equivalents.equivalents.



Workers Workers exposedexposed to amphibole cleavage to amphibole cleavage 
fragments.fragments.

Epidemiological studies have been conducted:Epidemiological studies have been conducted:

-- Gold mine South Dakota Gold mine South Dakota ((GruneriteGrunerite--
cummingtonitecummingtonite exposure)exposure)

-- Taconite mines in Minnesota Taconite mines in Minnesota ((GruneriteGrunerite and and 
other nonother non--asbestiformasbestiform amphiboles)amphiboles)



Workers Workers exposedexposed to amphibole cleavage to amphibole cleavage 
fragments.fragments.

-- Talc mine in St Lawrence County, New York Talc mine in St Lawrence County, New York 
State (transition minerals, nonState (transition minerals, non--asbestiformasbestiform
anthophylliteanthophyllite and and tremolitetremolite). ). 



Workers exposed to Workers exposed to asbestiformasbestiform
amphibolesamphiboles

AmositeAmosite asbestos mines, mills and asbestos mines, mills and 
manufacturing facilitiesmanufacturing facilities



Workers exposed to Workers exposed to asbestiformasbestiform
amphibolesamphiboles

AnthophylliteAnthophyllite asbestos mines and millsasbestos mines and mills

AsbestiformAsbestiform TremoliteTremolite* in vermiculite mines * in vermiculite mines 

**TremoliteTremolite term is used as this term has been used in term is used as this term has been used in 
medical literature concerning this facility to describe medical literature concerning this facility to describe 
amphibole fiber exposures. Amphiboles in the mine amphibole fiber exposures. Amphiboles in the mine 
appear to include appear to include tremolitetremolite, , winchitewinchite and and richteriterichterite..



RESULTSRESULTS--GRUNERITEGRUNERITE
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Cumulative Exposure in fibers/cc-years
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RESULTS RESULTS 
TREMOLITE/ANTHOPHYLLITETREMOLITE/ANTHOPHYLLITE



Cumulative Exposure (mg/m3-years)
Original units in mg/m3-days converted to yrs dividing by 250 d/yr
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Cumulative Exposure = fibers/ml-years
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Cumulative Exposure (mg/m3-years)
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To Talc not containing amphibolesTo Talc not containing amphiboles

Among French/Austrian Talc WorkersAmong French/Austrian Talc Workers
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Lung cancer and Lung cancer and mesotheliomamesothelioma mortality in workers exposed to mortality in workers exposed to 
Talc containing Talc containing nonasbestiformnonasbestiform amphiboles in New York and Norwayamphiboles in New York and Norway

(Honda et al, 2002; (Honda et al, 2002; WergelandWergeland et al (1990)et al (1990)
Talc without amphiboles (Vermont, Italy, France/Austria)Talc without amphiboles (Vermont, Italy, France/Austria)
SelevanSelevan et al (1979), et al (1979), CoggiolaCoggiola et al (2003), Wild et al, (2002)et al (2003), Wild et al, (2002)

andand
Vermiculite containing Vermiculite containing tremolitetremolite asbestos (McDonald et al (1986asbestos (McDonald et al (1986

Anthophyllite Asbestos (Karjalainen et al, 1994;Meurman et al, 1Anthophyllite Asbestos (Karjalainen et al, 1994;Meurman et al, 1994)994)
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COMPARISON GRUNERITE (ASBESTOS) (Mining SA, COMPARISON GRUNERITE (ASBESTOS) (Mining SA, 
Manufacturing UK, US, US)VS NONManufacturing UK, US, US)VS NON--ASBESTIFORM ASBESTIFORM 

EXPERIENCE. (EXPERIENCE. (HomestakeHomestake, Reserve, Erie), Reserve, Erie)

PopulationPopulation No in cohortNo in cohort
% Dead% Dead

No. No. MesoMeso
%%

SMRSMR--LUNG LUNG 
CANCERCANCER

AsbestiformAsbestiform
gruneritegrunerite ((AmositeAmosite))

9607 (18.7%)9607 (18.7%) 21/1796=1.2%21/1796=1.2% 224/81=2.77224/81=2.77

NonNon--AsbestiformAsbestiform
gruneritegrunerite

12510 (23.2%)12510 (23.2%) 0 /2907 = 00 /2907 = 0 192/2119=0.91192/2119=0.91



Comparison NonComparison Non--AsbestiformAsbestiform GruneriteGrunerite ((SteenlandSteenland & Brown & Brown 
1995) 1995) –– AsbestiformAsbestiform GruneriteGrunerite ((SeidmanSeidman et al 1986) (Assumes 1 et al 1986) (Assumes 1 

MPPCF= 0.146 f/mlMPPCF= 0.146 f/ml

f/mlf/ml--
yrsyrs

<4.8<4.8

<6<6

4.84.8--19.519.5

66--11.911.9

19.519.5--29.229.2

1212--24.924.9

>29.>29.

2525--44.944.9 5050--99.999.9 100100--
149.9149.9

150150--
249.0249.0 250+250+

SMRNSMRN
onAsbonAsb

1.171.17 1.011.01 0.970.97 1.311.31

SMRAsSMRAs
bb

2.642.64 4.154.15 4.424.42 4.424.42 7.147.14 6.046.04 9.099.09 11.711.7



MINNESOTA MINNESOTA --TACONITETACONITE

EXCESS OF MESOTHELIOMAEXCESS OF MESOTHELIOMA
LINKED TO MINING?LINKED TO MINING?

NEEDS: WELL CONDUCTEDNEEDS: WELL CONDUCTED
EPIDEMIOLOGICAL STUDY OFEPIDEMIOLOGICAL STUDY OF
MESOTHELIOMA WITH APPROPRIATEMESOTHELIOMA WITH APPROPRIATE
CONTROLS AND TISSUECONTROLS AND TISSUE
ANALYSES.ANALYSES.



COMMENTS & THOUGHTSCOMMENTS & THOUGHTS
Thoracic fraction?Thoracic fraction?
-- CautionCaution--EpidemiologyEpidemiology--Conversion?Conversion?
-- Already the current Already the current fibrefibre counting ignores effect of counting ignores effect of 
diameters (diameters (EgEg: more : more amositeamosite fibers; Fewer fibers; Fewer crocidolitecrocidolite
fibers seen). Validity of fiber exposure and risk fibers seen). Validity of fiber exposure and risk 
comparisons?comparisons?

Need method to distinguish cleavage fragments from Need method to distinguish cleavage fragments from 
real fibers.real fibers.
-- Consider Aerosol spectrometer Consider Aerosol spectrometer -- TimbrellTimbrell
-- Consider magnetic alignment Consider magnetic alignment –– TimbrellTimbrell
-- Horizontal Horizontal eleutriationeleutriation –– separates diametersseparates diameters
-- NanoNano--technology surface expertise?technology surface expertise?



GENERAL GENERAL 
COMMENT/SUGGESTIONCOMMENT/SUGGESTION

Workshops and think tanks on specific topics.Workshops and think tanks on specific topics.

What has changed? What has changed? –– levels of exposure and levels of exposure and 
technology.technology.
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