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Critical Issues in Occupational Health and Epidemiologic Surveillance of Nanomaterial Workers
Topic: Nanomaterial Workers’ Health  Date : June 3 (Wed.)

Time : 14:15-15:45

Location : 308B

Chair : Paul Schulte (USA)

Responsible Person : Paul Schulte (USA)

This session is designed to assess the current status of the health of nanomaterial workers.
Epidemiology and surveillance needs for these workers will be identified.

Cntical Issues in Occupational Health and Epidemiologic Surveillance of Nanomaterial Workers

Paul A. Schulte, | lavicoli, M Schubauer-Berigan, L Hodson, R Zumwalde, M Dahm, C
Geraci
Education and Information Division, National Institute for Occupational Safety and Health,
Cincinnati, USA

Engineered nanomaterials have generally been in commerce since the early 2000’s. Based on
the increasing number of commercially available products utilizing nanomaterials and the rise
of research publications, the number of workers exposed to nanomaterials is likely to have
grown each year during that period. There is a need for medical monitoring for these workers,
the conduct of more epidemiologic studies, and the development of more validated biomarkers
of exposure and effect that may be useful in ongoing medical monitoring. This is a good time
to take stock of what is known about the health of the working population exposed to
engineered nanomaterials. Generally, there are no clear cut studies demonstrating adverse
effects in nanomaterial worker populations but that may be because most exposures have been
kept relatively low, the numbers exposed were small, and the time since first exposure has
been short, probably only reaching a maximum of 14 years with many exposures much
shorter. One area of focus that might be useful in the future is a longitudinal analysis of the
legacy nanomaterial, carbon black, since there are unresolved questions of risk, and core
morbidity, mortality, and exposure data sets. Studies of cohorts of titanium dioxide workers
might also be useful to study if subsets with exposures to the ultrafine particles (less than 100



nm) can be identified. Since the number of workers exposed to engineered nanoparticles is
low, an international group concluded that there is a need for a globally harmonized approach
to occupational health surveillance and epidemiology. The roadmap identified by that group
will be described. Additionally, there will be a report on the extent to which progress is being
made on the use of precautionary guidance by employers worldwide.

EpiNano, the French program for epidemiological surveillance of workers potentially exposed
to engineered nanomatenals

Irina | Guseva Canu, L Delabre, S Ducamp, D Jezewski-Serra, Y Iwatsubo, JL Marchand
Occupational health, French Institute for Public Health Surveillance (InVS), Saint Maurice,
France

Introduction:

The lack of epidemiological and biomedical data on the human health potential risks related to
the engineered nanomaterials exposure is a substantial gap for validating, risk-assessment
modelling and developing consistent risk management guidelines, if needed. The EpiNano
program was launched for an epidemiologic follow-up of workers potentially exposed to
carbon nanotubes (CNT) and/or TiO2 nano-objects and their aggregates and agglomerates
(NOAA).

Methods:

Workers are identified using a 3-level approach: 1-identification and selection of companies
dealing with carbon nanotubes and/or TiO2 (based on compulsory declaration of nanomaterials
used and produced and ‘Company questionnaire’), 2-onsite visit and identification of the
workstations/tasks concerned with NOAA exposure (based on standardized tool ‘Onsite
technical logbook’), and 3-identification of workers involved in these workstations/tasks.
Workers identified are invited into the program, with data of interest collected through
‘Inclusion questionnaire’.



Results:

The program started in January 2014. During the four-month operation period, ten companies
accepted to participate and were visited. Among 53 workstations dealing with NOAA and
observed onsite, 30 (57%) were classified as concerned with NOAA exposure: 5 with TiO2,
16 with single-walled CNT, 27 with multi-walled CNT, mostly during the synthesis, sampling,
transfer and functionalization tasks. In public research laboratories workstations were more
often classified as concerned with NOAA and were less equipped with personal and collective
protection devices than in private companies visited. More than hundred workers have been
identified as potentially exposed. The reception of workers’ records from the companies and
inclusion of potentially exposed workers through the Inclusion questionnaire are ongoing.

Discussion:

After a three-year recruitment period, data of EpiNano cohort will be matched with data from
the national health insurance data-base and national causes of death registry for studying
incidence and mortality with respect to the NOAA exposure. Key words: nanoparticles;
occupational exposure; epidemiology; cohort study

Current status of nanomaternial biomarkers

Ivo lavicoli, V Leso, M Manno, PA Schulte
Institute of Public Health Section of Occupational Medicine, Catholic University of Sacred
Heart, Rome, Italy

Keywords: nanomaterials,biological monitoring,risk assessment

Introduction:

Recently, advances in nanotechnology enabled the production of engineered nanomaterials that
are used in several industrial sectors. The increased applications of engineered nanomaterials
raised concerns about their potential human toxicity. However, despite the numerous studies
that have been carried out to investigate the possible adverse health effects of nanomaterials,



the overall understanding of their biological responses and of the related health and safety
aspects is still limited. In particular, considering the increasing likelihood of an occupational
exposure, the identification, validation and consequent application of biomarkers of exposure to
and effect from nanomaterials is urgently required since biological monitoring is a major
preventive measure to ensure the protection of workers' health (1,2). We reviewed, therefore,
the literature on biomarkers from human and animals’ studies.

Methods:
This review is based on a critical analysis of current peer review literature on the topic.

Results:

At present there are just a few studies on this issue, and often characterized by relevant
methodological differences,. Consequently, the identification of suitable biomarkers is
particularly difficult and challenging. Nevertheless, the evidence is promising. The data
available, for instance, suggest the possibility of using the measurement of elemental metal
content in different biological matrices as an internal dose biomarker for metallic/metal oxide
nanoparticles exposure. With regard to biomarkers of effect, research has been mainly engaged
toward the detection of molecules produced by, oxidative and inflammatory, although
nonspecific, systemic responses. Moreover, the use of biomarkers from “omic” technologies has
recently been suggested as a potential tool for the identification of early adverse health effects
from nanomaterial exposure.

Discussion:

At the present time validated biomarkers that can be routinely used in biomonitoring programs
of occupational nanomaterial exposure are not available, due to a lack of adequate information.
Consequently, there is an urgent need to carry out further, including experimental studies, to
identify suitable biomarkers of exposure and effect, particularly by adopting more realistic
levels and conditions of exposure and characterizing the physicochemical properties of
nanomaterials more accurately.
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