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Paper-Based Luminescent Filters for Workplace Exposure Assessments: A Low-Cost, Smart
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@1 SENSOR PRODUCTION

Integrating nanomaterials into industries fluorescent agent, such as carbon dots and _
raises  occupational safety concerns, organic dyes (LB1). Tests conducted Commercial PVA
highlighting the need for cost-effective, on nanoparticles ranging in size from 12 to Fluorescent

portable devices for real-time exposure 500 nm showed that nanoparticle deposition dye Sensor
monitoring. This study presents the design causes a local reduction in fluorescence, ti
and optimization of a paper-based optical detectable via spectrofluorometry or visual preparation
sensor detecting airborne nanoparticles via UV inspection. Additionally, optical responses é
fluorescence quenching. Based on patented vary with particle size, indicating potential
technology and integrated with INAIL- selectivity. These results, published in
DIMEILA setups, standard cellulose filters Nanolmpact, validate these luminescent UV light Dip coated
(compatible with mini-MOUDI samplers) paper filters as low-cost, user-friendly tools = substrate
were coated with a polymer containing a for future portable occupational monitoringk y \
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of the fluorescent agents after 60 min of
continuous excitation
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03 CONCLUSIONS

= Water-soluble LB1 dye showed high stability and — : s ] = - - - -
resistance to photobleaching (>95%); -

* The LB1@PVA filters exhibited clear reduction of
PL intensity upon contact with silica NPs,
graphene and zinc oxide from 12-500 nm;

SiO, particles on the functionalized paper filters placed on
stage 3 to 6 of the Mini-MOUDI inertial impactor

" The resulting patterns can depend on the
aggregation behavior of the NPs on the paper
surface;
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Laboratory experimental setup for
airborne detection of NPs

R A

" Under airborne dispersion conditions, LB1@PVA-
functionalized paper filters integrated into a Mini-
MOUDI impactor successfully collected silica NPs
providing a clear and immediate visual indication
of NP deposition.
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