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During the last decades, various fibrous minerals emerged as a potential public health hazard, with no reliable information available on their toxicological properties.  For example, the cancer potency of erionite (a fibrous zeolite related to mesothelioma epidemics in Cappadochia, Turkey) has not been previously quantified.  There is not enough epidemiological information to estimate specific cancer unit risks for blue schist, fluoro-edenite, minnesotaite and other mineral fibers.  To deal with this methodological gap, a new model was proposed that relates cancer potency of various fibrous minerals to their chemical composition and dimensionality of their fibers.  The model is based on a log-log regression equation that includes such parameters as silicon dioxide, iron oxides and magnesium oxide fractions of the mineral, along with the median aspect ratio of fibers.  The model allows to effectively approximate mesothelioma potency factors for chrysotile, crocidolite, amosite asbestos, Libby amphiboles, and anthophyllite with high accuracy (R=0.994, p=0.023).   The model also allows to predict cancer potency for such minerals of interest as Bolivian crocidolite and  balangeroite.  In particular, the mesothelioma potency for erionite was estimated at the level of 4.08 (in the scale of Hodgson and Darnton methodology), 4,000 times higher than for chrysotile asbestos.  The model was also able to explain differences in particles with asbestiform and non-asbestiform habits.  For example, tremolite asbestos fibers appeared to have potency in average three times higher than corresponding cleavage fragments.  The developed methodology opens new opportunities for toxicologists to predict and preliminary evaluate dose-response relationships for unknown and emerging hazards. 
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