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Introduction: Hexavalent chromium (Cr(VI)) is an important
occupational carcinogen. In addition to air monitoring, bio-
monitoring is commonly applied to monitor exposure to Cr(VI).
Within the EU human biomonitoring initiative, HBM4EU, we
explored the applicability of different biomonitoring methods in
the assessment of occupational exposure to Cr(VI) in welding and
surface treatment activities.
Materials and Methods: A multi-center cross-sectional study was per-
formed in Belgium, Finland, France, Italy, Poland, Portugal, the
Netherlands, Luxembourg and United Kingdom. Harmonized proced-
ures were used to collect biological and industrial hygiene samples.
Contextual information was collected using questionnaires. Altogether
602exposedworkers and controlswere included in the study. Exposure
biomarkersstudied includedCr inurine, redbloodcells (RBC),plasma(P)
and Cr(III)/Cr(VI) in exhaled breath condensate (EBC). In addition, a
number of effect biomarkerswere studied.
Results: Among chrome plating workers exposures were the
highest. Cr in urine was highly correlated with air Cr(VI) in bath
platers and welders. Observed low correlations between different
exposure biomarkers suggest that these approaches are not inter-
changeable but rather complementary.
Conclusions: Cr in urine showed its value as the first approach for
the assessment of internal exposure to Cr(VI). We recommend pre-
and post-shift samples for low exposure levels. RBC/P-Cr and EBC-
Cr(VI)/Cr(III) provide additional information when more specific
information on exposure is needed. The current exposure levels
require analytical methods with high sensitivity
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Introduction: Welding can cause worker exposure to metal oxide
nanoparticles (MO-NPs), including Cr2O3, Mn3O4 and NiO NPs.
Our aim was to assess MO-NP exposure in welders through bio-
logical monitoring.
Materials and Methods: Welders (n. 18), from 2 Italian welding
companies, provided exhaled breath condensate (EBC) and urine
samples at the beginning and at the end of the shift on the 1st and
5th day of the workweek, and plasma samples at this latter time-
point. Unexposed controls (n. 15) provided only one sample for
each biological matrix. Single Particle Mass Spectrometry (SP-ICP-
MS) technique was used to assess MO-NPs exposure in terms of
particle concentration (p/mL) and size (nm).
Results: In welder EBC, Cr2O3 NPs showed a significantly higher
median concentration at the post-shift of the 5th day of the week
(64645 p/mL; 55.1 nm) compared to the pre-shift of the 1st day
(15836 p/mL; 57.7 nm). The median Cr2O3 NP plasma concentra-
tion and size were significantly lower than in EBC (7762 p/mL; 44.3
nm), while no Cr2O3 NPs were determined in urine. Welders from
one of the two companies showed NiO NPs in EBC of the 5th day
(median 22000 p/mL; 64.8 nm) and plasma (8248 p/mL; 37.4 nm),
although not in EBC of the 1st day and in urine. Cr2O3 and NiO NPs
were not determined in controls. Mn3O4 NPs were not detected in
any samples of welders and controls.
Conclusions: Although promising, the usefulness of EBC biomarkers
of MO-NP exposure needs confirmation on a greater number of
workers, under different quantitative and qualitative exposure
conditions in order to inform risk assessment and management in
welding operations
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Introduction: Occupational manganese (Mn) exposure is associated
with cognitive impairment and memory dysfunction. A potential
neurotoxic mechanism leading to cognitive dysfunction is
increased formation of ß-amyloid, a marker of cognitive decline
and dementia.
Materials and Methods: We examined differences in cognitive
functioning and ß-amyloid brain deposition in 6 ferroalloy
workers (average age 64 and average Mn exposure duration 31
years) and 5 historical sex- and age-matched control workers
(average age 63), not exposed to metals. Cognitive function was
assessed with a battery of neuropsychological tests including the
Montreal Cognitive Assessment (MOCA). Mn exposure was based
on the 25-years annual assessment of workplace air monitoring
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