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Short CV 

Enrico Bergamaschi, MD, PhD, is full professor of Occupational Medicine at the University of Torino, 

Italy. The research activity has been carried out in the field of Industrial and Environmental Toxicology 

and has been characterized by the development of biomarkers of exposure, internal dose and early effects 

on critical organs (namely, central nervous system, lung and kidney) and by their application on specific 

groups of workers occupationally exposed to xenobiotics (heavy metals and organic solvents) and in 

groups of the general population. National coordinator of MIUR Project 2006-2007: “Interaction of 

novel nanoparticulate materials with biological systems: testing models for human health risk 

assessment”, funded by Italian Ministry of University & Scientific Research; Partner in “Reference 

Methods for Managing the Risk of Engineered Nanoparticles” - MaRiNa (FP7-Call NMP.2010.1.3-1)- 

WP 9 “Human Toxicology; Partner in “Safe Nano Worker Exposure Scenarios” - SANOWORK. - (FP7-

280716) 2012-2015 - WP5 “Toxicological Hazard Assessment”; Partner in BIORIMA (WP2, 3 and 4). 

Active member of the EU initiative "EU Nanosafety Cluster", Member of the International Commission 

on Occupational Health (Scientific Committee on 'Nanomaterial Workers’ Health); Member of the 

National Committee for the Occupational Safety of Nanomaterials (Italian Ministry of Health). Expert 

evaluator for the EC. Author or co-author of >120 peer-reviewed full papers in international journals 

and 15 book chapters. Google Scholar: h-index = 35 (ISI: 31); n. total citations = > 3500. 

Title of the lecture 

The role of biological monitoring in nano-safety 

Abstract 

Although no overt health effects in humans caused by nanomaterials (NM) have been reported yet, 

ensuring the safety of workers is mandatory for the responsible development and the long-term   
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sustainability of nanotechnology-enabled industry. To improve the safety assessment of NM, many 

pragmatic approaches have been proposed, including non-testing strategies (reading-across and 

categorization), whereas our current testing strategy is actualized by using simplified models, different 

dosing regimens and exposure routes which represent a compromise to understand what could happen 

in humans. These settings are not truly representative of nano-bio-interactions occurring in a real-life 

scenario, which requires more caution in the interpretation of findings with consideration of the weight 

of evidence. As a result, insufficiency and ambiguity of the existing in vitro and in vivo toxicological 

data on NM hamper a consistent risk assessment (RA) required for scientifically sound regulatory and 

policy decision-making.  

Research of biomarkers and their validation in biomonitoring (BM) programs have been considered a 

complementary approach to decrease the uncertainty in estimating exposures by biologically relevant 

measures and to determine whether individuals or a population are at increased risk of adverse health 

effects. Within the hierarchy of biomarker development, a pragmatic approach is to draw exploratory 

and candidate biomarkers from other fields of particle and metal toxicology, to find similarities and 
differences in molecular pathways of toxicity. Comparative proteomic studies have shown strong 

similarities in the pulmonary response to different NM with known hazardous particles and fibers. 

Achievements in this field may make more consistent also the regulatory approach to hazard based on 
dynamic adverse outcome pathway (AOP) models.  

Since BM has different meanings in the research and practice, candidate biomarkers, which are 

potentially useful for occupational health surveillance, epidemiology and environmental sustainability 

should meet validity criteria, and thus undergo field validation and assessment of their predictive value 

towards relevant health outcomes and, ultimately, potential risks.  

BM represents a valuable component of an integrated strategy and a pro-active approach to RA and 

management, an opportunity for companies committed with the responsible development of 

nanotechnology, and also an ethical obligation towards all working population. 


	1st BIORIMA Training School

