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Silanol distribution is the main 
determinant of the membranolytic 

and inflammatory activity of 
respirable silica particles 
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Exposure to respirable silica dusts is associated to severe 
lung diseases [1], and is still a source of concern for 
occupational health, including in nanotechnologies. The 
pathogenic activity of silica is, however, variable [2]. 
Crystallinity and the capacity to release reactive oxygen 
species have been identified as important mediators of silica 
toxicity [3], but these factors only incompletely predict the 
pathogenic activity of a given silica sample.   

Our hypothesis is that the local arrangement of silanols at 
the silica surface is a key feature of the pathogenic activity of 
silica particles [4].  

A panel of model silica samples was prepared ad hoc with 
defined physico-chemical properties, and their silanol pattern 
was characterized via an innovative and effective infrared 
spectroscopy method. The samples showed significant 
differences of their membranolytic activity, of in vitro 
cytotoxicity on human macrophages, and of in vivo 
inflammatory responses in the rat, all significantly related to 
the specific silanol distribution. The present results expand 
our knowledge on the properties and mechanism of silica 
toxicity and open a new avenue for developing assays to 
predict the respiratory hazard of different silica particles.  
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