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L'idea di una rassegna degli articoli scientifici pubblicati dai ricercatori su riviste internazionali, peer-

reviewed e indicizzate, nasce dalla necessita di dare visibilita a questo tipo di trasferimento dei risultati
delle attivita di ricerca anche al di fuori della comunita scientifica. Infatti, questa produzione, benché
contribuisca significativamente al prestigio dell'lstituto, € difficilmente fruibile al di fuori di un ristretto
gruppo di specialisti, in quanto gli argomenti sono molto tecnici, viene pubblicata in lingua inglese, e non
sempre le riviste sono accessibili gratuitamente. Gli articoli vengono menzionati, solo con la citazione,
nei consuntivi annuali dei piani di attivita, che hanno pero una ben diversa finalita e diffusione.

La raccolta dei lavori pubblicati nel secondo trimestre 2025 consta di 20 articoli nei quali almeno uno
degli autori € un ricercatore Inail. La multidisciplinarieta che caratterizza le tematiche affrontate, il cui filo
conduttore € sempre la salute e sicurezza del lavoro, rispecchia la natura dei dipartimenti scientifici.
L'indice degli articoli & presentato in ordine alfabetico e contiene i collegamenti ipertestuali alle schede
riassuntive, che riportano il titolo, i nomi degli autori, 'abstract in inglese, un breve sunto in italiano che
ne rende il contenuto fruibile ad un’ampia platea di lettori e il link al full text (nel caso di riviste open
access) per consentire la lettura dell'articolo originale a chi sia interessato.

Tra gli articoli scientifici pubblicati sul presente numero si segnala Indoor ultrafine particles entering human
respiratory regions: defining an index for maximum deposition dose probability in a university classroom case
study, che propone una nuova metodologia per calcolare, con alta risoluzione temporale, la probabilita
di dose massima di deposizione polmonare delle particelle ultrafini (UFP), partendo da misure
sperimentali con distribuzione dimensionale delle particelle. Le UFP sono inquinanti di crescente
preoccupazione per i loro possibili effetti sulla salute umana, attenzionate nella recente direttiva (UE)
2024/2881 sulla qualita dell'aria.

Il nuovo metodo, applicato alle misure di UFP all'interno di un’aula universitaria, mostra, tra gli altri
risultati, che la probabilita di dose massima di deposizione polmonare non coincide necessariamente
con i momenti in cui il numero di particelle & piu elevato, a conferma che I'uso del numero di particelle
come metrica esclusiva non € completamente adatto per valutare I'esposizione a UFP sia in ambienti di
vita che di lavoro. Il metodo proposto pud offrire una valutazione piu accurata dell'esposizione reale alle
UFP rispetto agli approcci tradizionali.

Giovanna Tranfo
Direttrice del Dipartimento di medicina,
epidemiologia, igiene del lavoro e ambientale

Corrado Delle Site
Direttore del Dipartimento innovazioni tecnologiche e sicurezza degli impianti,
prodotti e insediamenti antropici
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ACTIVE CONTROL OF TRANSVERSE VISCOELASTIC DAMPING IN THE TECTORIAL MEMBRANE: A
SECOND MECHANISM FOR TRAVELING-WAVE AMPLIFICATION?

Deloche F, Thienpont M, Moleti A, Sisto R, Verhulst S.

SUMMARY

Observations from optical coherence tomography (OCT) have revealed a velocity gradient across the
reticular lamina in response to sounds [Cho and Puria, Scientific Reports, 12, 18715 (2022)]. Since
viscoelastic forces depend on velocity gradients, this finding suggests that OHC activity may influence
viscous loss in the cochlea. Here, we propose a candidate mechanism for regulating traveling-wave
viscous dissipation which involves the tectorial membrane (TM). We hypothesize that the velocity
gradient generated in the OHC region, combined with TM structural properties, can reduce transverse
deformations in the TM and, subsequently, transverse viscous damping.

Based on this hypothesis and a simplified mechanical model, we derive a formula for an equivalent
basilar membrane (BM) admittance in both passive and active scenarios. We use the WKB
approximation to simulate traveling waves in response to tones at different stimulation levels. The
calibration of the model is based on OCT data from mice, including data on TM motion. Our simulations
show that modulating the viscous load affects the traveling wave in the peak region, with changes in
BM velocity magnitude of up to 10 dB. The inclusion of a more classical anti-damping term is necessary
to capture the full dynamic range of the response gain. With the textbook view of OHCs acting directly
on the BM under re-evaluation in light of recent OCT data, the control of viscous damping in the TM
emerges as a viable candidate for a second mechanism governing traveling-wave amplification.

BREVE SINTESI

Nell'ambito della modellistica fisico-matematica della dinamica dell’Organo di Corti, il nostro recettore
uditivo, questo articolo analizza il ruolo della membrana tettoriale, la cui assenza o alterazione & noto
produca sordita negli animali da laboratorio. Si ipotizza che le proprieta viscoelastiche della membrana
tettoriale possano contribuire ai processi di amplificazione del segnale acustico.

CITAZIONE BIBLIOGRAFICA

Deloche F, Thienpont M, Moleti A, Sisto R, Verhulst S. Active control of transverse viscoelastic damping
in the tectorial membrane: a second mechanism for traveling-wave amplification? Hearing Research.
2025;109320.

DOI: https://doi.org/10.1016/j.heares.2025.109320



https://doi.org/10.1016/j.heares.2025.109320
https://doi.org/10.1016/j.heares.2025.109320

AIR QUALITY IMPACT ON HAIR AND URINE ELEMENT LEVELS AND OXIDATIVE STRESS IN
UNIVERSITY STUDENTS

Giorgione R, Leiva Guzman MA, Sanchez LF, Pigini D, Massimi L, Astolfi ML.

SUMMARY

Exposure to air pollution has been consistently linked to oxidative stress and inflammation in humans,
contributing to adverse health outcomes. This study aimed to assess the effects of air pollution on hair
and urinary concentrations of 40 elements and changes in biomarkers of oxidative stress 8-oxoGua, 8-
oxodGuo, 8-oxoGuo, 3-nitrotyrosine and 5-MeCyt in university students from Rome, Italy, and Santiago,
Chile. Particulate matter (PM10) samples from both cities were analyzed for elements and oxidative
potential (OP) via acellular assays with dithiothreitol (DTT), ascorbic acid (AA) and 2',7'-dichlorofluorescin
(DCFH). The average PMso concentration was 26 ygm~ 2 in Rome (March - April 2022) and 71 pgm~3in
Santiago (May - July 2022), reflecting significant differences in exposure. Generally, higher
concentrations were observed in chilean students than italian students, except for Mo, Sr, and Tl in
urine and Bi, Hg, K, Mg, Rb, and Zn in hair. Females generally presented higher levels of all the elements
than males did. The OP of PMo was higher in Santiago and positively correlated with both oxidative
stress biomarkers and elemental bioaccumulation. Multivariable linear regression models revealed that
oxidative biomarkers were significantly associated with city of residence, smoking status, and selected
elements including La, Mo, Rb, and Se. These findings suggest that oxidative stress is influenced by a
combination of environmental exposure, lifestyle, and individual metal burden. This study highlights
the importance of integrated biomonitoring approaches to better understand health risks related to
local air pollution.

BREVE SINTESI

L'esposizione allinquinamento atmosferico & associata allo stress ossidativo e all'inflammazione.
Questo studio mira a valutare I'impatto dellinquinamento atmosferico attraverso la misura delle
concentrazioni in urina e nei capelli di 40 elementi e dei biomarcatori di stress ossidativo negli studenti
di Roma (Italia) e Santiago (Cile). La concentrazione media di PM1o mostra un'esposizione ambientale
molto piu elevata in Cile e correlata positivamente con biomarcatori di stress ossidativo.

CITAZIONE BIBLIOGRAFICA

Giorgione R, Leiva Guzman MA, Sanchez LF, Pigini D, Massimi L, Astolfi ML. Air quality impact on hair
and urine element levels and oxidative stress in university students. Sci Total Environ. 2025;988:179823.
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ASSESSING RESILIENCE PRACTICES IN THE DIGITAL TRANSFORMATION ERA: A STORYTELLING-
BASED CROSS-SECTIONAL STUDY IN ITALY

Stabile S, Bentivenga R, Pietrafesa E, Sorrentino E, Bernabei M, Colabianchi S, Costantino F.

SUMMARY

This study applies Safety Il principles within a storytelling- and RAG-based questionnaire to explore how
resilience engineering (RE) principles and practices are perceived and implemented in Italy's
manufacturing sector. Before completing the questionnaire, accident and near-miss scenarios were
presented through narrative stories. The cross-sectional study on 334 companies reveals that Monitor
and Respond are prioritized over Anticipate and Learn, with medium-large companies and those
adopting technological innovations showing more advanced resilience-oriented OSH management
practices. The study emphasizes the importance of company size and technological adoption in shaping
safety practices, recommending investment in innovative solutions and fostering a culture that
addresses near misses to prevent severe accidents and support continuous improvement.

BREVE SINTESI

Questo articolo presenta i risultati di un’indagine incentrata sull'analisi dei processi e dei modelli
organizzativi aziendali interessati dalla trasformazione digitale e del loro impatto sulla salute e sicurezza
sul lavoro. Sono stati applicati principi di Safety Il allinterno di un questionario basato sul modello RAG
(Resilience analisis greed) per esplorare come i principi e le pratiche dellingegneria della resilienza siano
percepiti e attuati dalle aziende italiane del settore manifatturiero. Il questionario presenta attraverso
la tecnica dello storytelling scenari di incidenti e quasi incidenti in cui sono coinvolte tecnologie digitali
innovative.

Dallo studio che ha coinvolto un campione di 344 aziende emerge lI'importanza della dimensione
aziendale e dell'adozione tecnologica nel plasmare le pratiche di salute e sicurezza sul lavoro, degli
investimenti in soluzioni innovative e della promozione di una cultura che affronta i near miss per
prevenire infortuni e sostenere il miglioramento continuo.

CITAZIONE BIBLIOGRAFICA
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BUCCAL MICRONUCLEUS CYTOME ASSAY TO EVALUATE CYTO-GENOTOXIC EFFECTS OF
OCCUPATIONAL EXPOSURE TO ANTINEOPLASTIC DRUGS: APPLICATION ON A LARGE SAMPLE SIZE
OF WORKERS FURNISHED BY AN ITALIAN NETWORK OF ONCOLOGICAL HOSPITALS

Ursini CL, Omodeo-Sale E, Di Gennaro G, Buresti G, Fresegna AM, Ciervo A, Gentile M, Maiello R, Beltramini S,
Gaggero D, Rigamonti N, Maccari E, Zorzetto G, Maiolino P, Di Filippo P, Bilancio MC, Baldo P, Martinello V, Di
Mattia A, Esposito C, Nardulli P, Laforgia MC, Cavallo D.

SUMMARY

Many antineoplastic drugs (ADs) used to treat cancer are characterized by the non-selective effect representing
a possible cause of health effects in exposed workers. We established an Italian network of seven oncological
hospitals with the aim to evaluate, on a large size sample of workers, cyto-genotoxic effects by a sensitive and
non-invasive biomarker also detecting workplace and personal contamination. We performed Buccal
micronucleus cytome (BMCyt) assay on 200 workers handling ADs and 150 controls. AD contamination was
detected performing workplace and personal monitoring of Gemcitabine, Ifosfamide, Cyclofosfamide and 5-
Fluorouracil, using UHPLC MS/MS. We found in all the exposed group higher mean values of cells with
micronucleus (MN%o), higher percentage of positivity to MN (subjects with micronucleated cells frequency
exceeding a fixed cut-of value (1.5%o)), higher frequency of binucleated cells, broken eggs and total anomalies
than in the controls. Taking into account the tasks (preparation, administration in Day Hospital and wards,
administration in room operator and disposal), only preparators and administrators showed higher MN%o
frequency than in controls, whereas each task group showed a similar higher percentage of MN positives than
in controls. We found low levels, but still detectable, of contamination in all the monitored workplaces. This
study demonstrated induction of genotoxicity and of cytokinesis defect/arrest in buccal cells of workers
handling antineoplastic drugs. The BMCyt assay was demonstrated to be a suitable biomarker of effect for
biomonitoring of workers handling AD due to its high sensitivity and non-invasivity.

BREVE SINTESI

Molti farmaci antineoplastici usati per la cura dei tumori sono caratterizzati dalla non selettivita e potrebbero
essere quindi pericolosi per i lavoratori che li preparano o li somministrano. E stato istituito un Network di sette
ospedali oncologici con l'obiettivo di valutare i potenziali effetti cito-genotossici precoci dei farmaci antineoplastici
utilizzando un biomarcatore precoce non invasivo (Buccal micronucleus cytome assay) su un numero elevato di
lavoratori (200 esposti e 150 controlli). Abbiamo trovato presenza di contaminazione delle superfici di lavoro e
nei lavoratori esposti induzione di micronuclei che indicano presenza di danno genotossico. Il test utilizzato &
risultato un idoneo biomarcatore per il monitoraggio di lavoratori che manipolano farmaci antineoplastici.

CITAZIONE BIBLIOGRAFICA
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CONTRIBUTION OF THE RETICULAR LAMINA MOTION TO THE TRAVELING WAVE: A WKB APPROACH

Sisto R, Moleti A.

SUMMARY

Optical coherence tomography (OCT) experiments showed that, in the peak region, at low stimulus
levels, the motion of the reticular lamina (RL) may be larger than that of the basilar membrane (BM),
suggesting that the contribution of the RL motion to the development of a slow traveling wave (TW)
could be a relevant one. In this study, a transmission-line cochlear model with two mechanical degrees
of freedom at each tonotopic place is used, in which the outer hair cell (OHC) force is represented by a
low-pass filtered elastic term proportional to the OHC elongation. The hydrodynamic effects of fluid
focusing and viscous damping in the peak region are also included in the model. In the simulations, the
contribution of the RL motion to the traveling wave is due to the volume change of the Organ of Corti
(OoC), which adds up to the antisymmetric volume change of the two scalae associated with the BM
motion. Including the RL motion in the computation of the local wavenumber in the Wentzel-Kramers-
Brillouin (WKB) framework implies a change of both the focusing factor and of the real part of the
admittance, dependent on the phase of the relative RL-BM motion. To make the RL contribution on
focusing the most effective, the BM and the RL should be approximately in phase in the peak region,
which, in the model, is consistent with a dominant gain effect of fluid focusing over OHC internal force
in the peak region. The negative/positive sign of the RL-BM local phase shift would imply an additional
damping/antidamping effect, which is more difficult to predict and model-dependent.

BREVE SINTESI

Nelllambito della modellistica fisico-matematica della dinamica del recettore uditivo, la coclea, il lavoro
propone un modello a 2 oscillatori accoppiati in ogni sito tonotopico. Il modello, risolto con tecnica
perturbativa WKB nel dominio della frequenza, analizza il contributo della reticular lamina (RL) alla
traveling wave al variare della relazione di fase tra RL e membrana basilare.

CITAZIONE BIBLIOGRAFICA
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Hearing Research. 2025;464:109324.
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DEVELOPMENT OF A NOVEL LOW-COST AUTOMATED FLUX CHAMBER FOR REAL-TIME
MONITORING OF VOCS EMISSIONS AT CONTAMINATED SITES

Tonolo N, Cecconi A, Vuth SM, Regine M, Abruzzese D, Carnevale D, Bigi A, Teggi S, Berardi S, Bogliolo MP,
Verginelli |.

SUMMARY

This study introduces an innovative, low-cost static flux
chamber for real-time monitoring of volatile organic
compound (VOC) emissions at contaminated sites. | rraTE——
Compared to traditional static flux chambers, the developed §  Static Fiux '
system is fully automated, eliminating the need for =
continuous operator intervention in the field. The cylindrical
stainless-steel chamber (6.28 L) is equipped with internal
sensors for temperature, pressure, and humidity, and a low-
cost PID sensor for VOC detection (0.001 - 40 ppm). VOC flux
is determined over 10 min measurement cycles, with two

. . . Electronic hardware hm.IEil'lg {micrmnntmllar. .’
micro diaphragm pumps purging the chamber to reset # micropumpe and LoRa module) ;

concentrations. An Arduino Uno microcontroller manages
the system, enabling local data storage (SD card) and a LoRa module to send real-time data to the cloud
using loT systems. Powered by a 12 V battery, rechargeable via a photovoltaic panel, the system ensures
continuous operation. The prototype costs less than 1.5 k€, significantly cheaper than commercial
devices. Accuracy and repeatability were assessed through lab-scale emission tests under dynamic
conditions using various aliphatic and aromatic VOCs. Results closely matched those from a commercial
gas analyzer and a Comsol multiphysics numerical model, confirming the system reliability. These
findings support its potential as a cost-effective alternative for continuous VOC monitoring at
contaminated sites.

BREVE SINTESI

Lo studio presenta una innovativa camera di flusso statica a basso costo per il monitoraggio in tempo
reale delle emissioni di composti organici volatili (COV) nei siti contaminati. La camera & dotata di
sensori interni per la temperatura, la pressione e 'umidita e di un sensore PID per il rilevamento dei
COV. Il sistema & alimentato da una batteria ricaricabile tramite un pannello fotovoltaico ed é gestito da
un microcontrollore Arduino Uno e dotato di un modulo LoRa per l'invio dati nel cloud.

CITAZIONE BIBLIOGRAFICA
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ENGAGING SOCIAL STAKEHOLDERS IN NATIONAL ASBESTOS RESEARCH FOR PUBLIC HEALTH: AN
ITALIAN EXPERIENCE

Marsili D, Binazzi A, Marinaccio A, Mensi C, Fazzo L, SEPRA project Working Group for the study on
communication and social stakeholders’ engagement.

SUMMARY

Background: asbestos and its impacts on the population worldwide are threats to the environment and
public health, striking both countries that have banned asbestos, such as Italy in 1992, and those that
continue its use. Objectives: exploring social stakeholders’ engagement in research projects on asbestos
health impacts and discussing the benefits of the ongoing SEPRA project (Epidemiological surveillance,
prevention and research on asbestos). Methods: a structured communication plan was implemented,
including the selection of social stakeholders and their engagement during the project's lifetime;
selection of research topics to characterize the participative initiatives and communication modality;
and collection and analysis of inputs for enabling impacts. Findings: Sharing major issues of concern
highlighted by social stakeholders, such as the recognition of all asbestos related diseases besides
mesothelioma and non-occupational asbestos exposures; the need to implement health surveillance
plans, including the psychological support to patients and their families; to extend social welfare to
people affected by occupational and non-occupational asbestos related diseases. Conclusions: social
stakeholders’ engagement in research activities through structured interactions and trusted
relationships allowed us to share information, needs and recommendations for implementing effective
actions in public health. Researchers committed to asbestos research at a national scale should closely
collaborate with stakeholders through structured communication, considering their diversified fields of
experience, critical thinking and inputs. Giving recognition to social stakeholders of their role and
expertise and providing them appropriate tools to interact with the relevant authorities and the
asbestos affected communities are key for effectively advancing in inclusive processes and health
equity.

BREVE SINTESI

Nell'ambito del progetto Sorveglianza epidemiologica, prevenzione e ricerca sull’amianto (SEPRA) sono
presentate e discusse le attivita riguardanti la problematica dell'impatto sanitario dell'amianto con
rappresentanti di associazioni del settore e sindacati, al fine di rafforzare il rapporto tra ricerca,
operatori sanitari e societa civile, in termini sia di trasferimento delle conoscenze scientifiche, sia di
ascolto e condivisione dei bisogni di sanita pubblica.

CITAZIONE BIBLIOGRAFICA
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EUROPEAN HARMONIZATION OF ASBESTOS EXPOSURE ASSESSMENT: COMPARING PCM, SEM, AND
TEM TO DERIVE CONVERSION FACTORS

Franken R, Tromp P, Ervik TK, Staff ), Jensen KA, Eypert-Blaison C, Brostram A, Cannizzaro A, Sanchez Cabo MT,
Bruno MR, Fonseca AS, Davies L, Graff P, Spaan S.

SUMMARY

After the european ban on the use of asbestos, exposure assessment of asbestos became imperative
for ensuring compliance with safety standards. However, each european country has their own
legislation and requirements, including measurement strategies, analytical techniques such as the
microscope used as well as occupational exposure limits (OELs). The recent EU directive 2023/2668
significantly lowered the OEL for asbestos from 100,000 f/m? 8-h time-weighted average to either 2,000
f/m3 when counting fibres between 0.2 and 3 pm in diameter, or 10,000 f/m3 when counting fibres
thinner than 0.2 pm and dictates a transition from optical to electron microscopy analysis by the end of
2029. This change impacts Member States that rely on phase-contrast microscopy (PCM) to quantify
asbestos concentrations, prompting the need for a standardized comparison between different
analytical methods. Therefore, our study investigated whether conversion factors could be developed,
enabling comparison of results obtained with different analytical techniques. To achieve this, a phased
approach was applied, involving a survey of measurement strategies implemented by different
countries in Europe, a literature search, and analysis of in-house data to explore differences between
analytical techniques. Standardized conversion factors were developed via (i) direct comparison of
concentrations from analysis with scanning electron microscopy (SEM), transmission electron
microscopy (TEM), and/or PCM, (ii) a multiple linear regression model, and (iii) via log probability plots
from raw data on fibre dimensions. Ten institutes from the partnership for European research in
occupational safety and health asbestos network participated in this study. The results showed that
SEM and PCM were the most commonly used analytical techniques, with TEM also being used in 3
countries. OELs and measurement standards/protocols varied across countries, and most employed
national derived standards for measurements. Conversion factors overall showed that measurements
analysed by TEM resulted in higher fibre concentrations followed by PCM and SEM. Although conversion
factors were developed, these were influenced by factors such as material type, applied energy, and
local controls, preventing the derivation of a general conversion method.

BREVE SINTESI

| fattori di conversione dei risultati ottenuti con le diverse tecniche analitiche derivati dipendono da vari
parametri e non hanno quindi carattere generale.

CITAZIONE BIBLIOGRAFICA
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EVALUATION OF OCCUPATIONAL EXPOSURE RISK EXPERIENCED BY A COHORT OF WORKERS
EXPOSED TO ACRYLONITRILE USING A REGISTER-BASED INFORMATION SYSTEM

Scarselli A, Porzio A, Marinaccio A.

SUMMARY

This study aims to explore the extent of exposure to acrylonitrile in workplaces in Italy and its potential
implications for workers' health.

Exposure measurements data (n = 31,599) on acrylonitrile reported in the period 1996 - 2022 to the
Italian national register of occupational exposures, called SIREP, were collected and analyzed.
Concurrent exposures with other occupational carcinogens were investigated using SPSS two-step
cluster analysis. Aretrospective register-based cohort mortality study was performed, and standardized
mortality ratios (SMRs) were calculated linking exposure data to national mortality statistics in the
period 2005 - 2020.

Most of the exposures occurred in the chemical industry (88%). Exposure to multiple occupational
carcinogens was detected frequently (92% of exposed workers). Elevated proportions of deaths from
lung and brain cancer, as well as Parkinson's disease, were found among exposed male workers
(SMR=1.3,Cl:1.0- 1.7, SMR = 1.8, Cl: 1.0 - 3.2; and SMR = 2.8, Cl: 1.2 - 6.8 respectively). Among other
cancers, increased proportions of deaths from multiple myeloma (SMR = 2.9, CI: 1.4 - 5.7), leukemia
(SMR =3.7, Cl: 1.2 - 11.4) and mesothelioma (SMR = 4.2, Cl: 2.2 - 8.1) were also found.

The monitoring of occupational exposures for the prevention of related risks is the main goal of
epidemiological surveillance systems such as SIREP. Some AN exposure circumstances deserve special
attention, especially in the chemical and plastic industries. The excesses mortality from Parkinson's
disease, lung cancer and brain cancer constitute an actual concern for acrylonitrile exposed workers
and warrant the implementation of further prevention measures and investigation.

BREVE SINTESI

L'acrilonitrile & stato recentemente classificato dall'larc nel Gruppo 1 come cancerogeno per 'uomo e
questo studio conferma un aumento del rischio di tumori polmonari tra i lavoratori esposti. Lo studio
mostra anche un aumento sostanziale del rischio di tumori cerebrali, mieloma multiplo, leucemia e
malattia di Parkinson nelle industrie che utilizzano o producono questo agente. Gli sforzi per monitorare
e controllare I'esposizione professionale a tale agente devono essere moltiplicati.
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EXPOSURE TO LEAD COMPOUNDS IN AN INDUSTRIAL SETTING AND THE EFFECTS ON THE THYROID
GLAND: A PILOT COHORT STUDY

Caporossi L, Di Renzi S, De Rosa M, Capanna S, Partenzi E, D'Alessandro I, Papaleo B.

SUMMARY

Background: lead compounds are chemicals of high toxicological concern and are suspected to interact
with the thyroid axis. Method: a cohort study was carried out involving 70 workers from a petrochemical
company exposed to inorganic lead compounds. All recruited workers were given a clinical anamnestic
guestionnaire aimed at characterizing their endocrine and thyroid status. A blood test was conducted
to dose the amount of lead, thyroid hormones (FT3, FT4, TSH), and antibodies (TGAb and TPOAD).
Samples were stratified according to working seniority and lead exposure levels. A regression study was
conducted to highlight trends in hormones and antibodies versus lead levels.

Results: most of the dosages are within the normal ranges. The regression study showed how higher
lead values are correlated with a reduction in TSH and an increase in FT3 and FT4. There is a statistically
significant increase in TPOADb in the most exposed workers.

Conclusions: the trends of thyroid hormones may suggest a tendency towards hyperthyroidism for
higher lead exposure, while the increase in TPOAb could indicate a greater predisposition to the
development of autoimmune thyroid diseases.

BREVE SINTESI

Lo studio condotto su una coorte di lavoratori esposti a piombo si & incentrato sui possibili effetti che
guesto composto chimico puo avere sulla funzione della tiroide.

| risultati emersi dalle analisi condotte su campioni ematici e questionari anamnestici hanno
confermato una correlazione tra esposizione a piombo e salute tiroidea. Nello specifico a valori di
piombo piu elevati si correlano riduzione del TSH e aumento di FT3 e FT4. Si osserva anche un aumento
della TPOADb nei lavoratori piu esposti.

L'andamento degli ormoni tiroidei pud suggerire una tendenza all'ipertiroidismo per le esposizioni al
piombo piu elevate, mentre 'aumento della TPOAb potrebbe indicare una maggiore predisposizione
allo sviluppo di malattie autoimmuni della tiroide.
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FOLIAR SPRAYING OF AQUEOUS LAVENDER EXTRACT: A COST-EFFECTIVE AND SUSTAINABLE WAY
TO IMPROVE LETTUCE YIELD AND QUALITY IN ORGANIC FARMING

Ritota M, Neri U, Casorri L, Masciarelli E, Di Luigi M, Valentini M, Beni C.

SUMMARY

In recent years, a significant increase in the market availability of products with a phytostimulant effect
on plants has occurred. However, these products are not always low-cost, and their effects on crops are
not always reproducible. In this study, an alternative use of lavender, already known for its antimicrobial
activity, is proposed: an aqueous extract from self-produced lavender (Lavandula angustifolia Mill., var.
Hidcote) flowering tops was tested for its phytostimulant activity on lettuce (Lactuca sativa L., var. Bionda
d'estate) cultivated under organic farming management. Lettuce plants were planted in an open field
on a private farm (in the Lazio region, Italy): lettuce plants were treated weekly for two months with
lavender aqueous extracts while control plants were sprayed with water. Results showed that treatment
with lavender extract enhanced fresh edible production and dry biomass (12.08% and 15.09%,
respectively) in lettuce plants, as well as leaf area index (28.01%) and photosynthetic efficiency
(increased SPAD). At the same time, an increase in mineral content was observed: compared to the
control, a 30.46% increase was observed for N, 31.10%, 35.52%, 36.19%, 47.51%, 48.11%, and 91.44%
for K, Ca, Mg, P, Mn, and Fe, respectively. All these factors contribute to enhancing the commercial and
nutritional quality of lettuce, as well as strengthening its self-defense and extending its shelf life. Results
of this study showed that lavender aqueous extract exhibits phytostimulant activity and could be a
useful product for obtaining higher yield and better nutritional quality of lettuce in organic farming.

BREVE SINTESI

In questo studio viene proposto l'uso dell’'estratto acquoso di lavanda autoprodotta per la sua attivita
fitostimolante su piante di lattuga coltivata in regime biologico. Tale trattamento ha migliorato la
produzione, la biomassa secca, l'indice di area fogliare e I'efficienza fotosintetica. | risultati di questo
studio hanno mostrato quindi che I'estratto acquoso di lavanda presenta attivita fitostimolanti.
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FROM RIGHTS TO RESPONSIBILITIES AT WORK: THE LONGITUDINAL INTERPLAY OF DECENT WORK,
FLOURISHING, AND JOB PERFORMANCE ACROSS ITALIAN EMPLOYEES

Marzocchi |, Fusco L, Olivo |, Isolani S, Spinella F, Ghezzi V, Ghelli M, Ronchetti M, Persechino B, Barbaranelli C.

SUMMARY

From a positive psychological standpoint, access to decent work extends beyond fulfilling economic
needs: itis a fundamental human right. While significant efforts have been made to examine the societal
implications of decent work, surprisingly little attention has been directed toward its impact on
individual employees. Integrating the Conservation of resources theory and the self-determination
theory, this study aims to advance understanding of this topic by exploring the dynamic and reciprocal
interplay among decent work, flourishing (namely, an indicator of strong individual well-being), and job
performance. Data were collected from 426 italian employees (62.7% female) by administering a survey
in three waves with a one-month lag. A Cross-lagged panel model approach was employed. The findings
highlight that (a) decent work is positively associated with later flourishing; (b) flourishing positively
affects later job performance; (c) flourishing fully mediates the relationship between decent work and
job performance; and (d) the relationship between flourishing and decent work is reciprocal, with
flourishing also enhancing the perception of decent work over time. Our study contributes to advancing
the understanding of decent work and its implications, demonstrating the importance of promoting a
decent work environment to foster flourishing and performance. This creates a mutually reinforcing
cycle of well-being and productivity.

BREVE SINTESI

Questo studio esplora l'interazione dinamica e reciproca tra lavoro dignitoso, flourishing (benessere
individuale) e performance lavorativa in un campione di 426 lavoratori italiani provenienti da varie
organizzazioni. Utilizzando un modello panel cross-lagged su dati raccolti in tre tempi con un intervallo
di un mese, i risultati evidenziano che il lavoro dignitoso e predittore del flourishing, che a sua volta
influenza positivamente la performance lavorativa, mediando completamente la relazione tra lavoro
dignitoso e performance. Inoltre, la relazione tra flourishing e la percezione di un lavoro dignitoso e
risultata reciproca. Lo studio dimostra pertanto l'importanza di un ambiente di lavoro dignitoso al fine
di promuovere il benessere e la produttivita, creando un ciclo virtuoso.
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INDOOR ULTRAFINE PARTICLES ENTERING HUMAN RESPIRATORY REGIONS: DEFINING AN INDEX
FOR MAXIMUM DEPOSITION DOSE PROBABILITY IN A UNIVERSITY CLASSROOM CASE STUDY

Pelliccioni A, Gherardi M.

SUMMARY

Even if several diseases are related to exposure to Ultrafine particles (UFPs), which can deeply penetrate
the respiratory tract, no reference levels for protecting human health have been established yet. In this
work, the numerical concentration of UFPs resolved for the size distribution are used to model their
deposition in five different regions of the respiratory tract. Introducing the concept of a resonant system
between the environmental data and the modelling of human deposition of particles, mathematically
described by the resonance angle, it is possible to calculate the probability for the maximum dose of
deposition corresponding to the actual UFPs indoor contamination. This new method has been applied
to one-month measurements of UFPs in a university classroom in Rome, Italy. The risk of exposure to
UFPs as described by the resonance angle resulted varying along the week and among the five
pulmonary regions of concern. Moreover, the calculated probability for the maximum dose deposition
in the five regions of the respiratory tracts did not always occur in correspondence of high values for
the total particle number concentration of UFPs.

BREVE SINTESI

Le particelle ultrafini (UFP) sono inquinanti di crescente preoccupazione per i loro possibili effetti sulla
salute umana, attenzionate nella recente direttiva (UE) 2024/2881 sulla qualita dell'aria. Malgrado i loro
noti effetti avversi sulla salute, non sono ancora stati stabiliti livelli di riferimento a tutela della salute
pubblica, anche per la difficolta di stabilire una metrica rappresentativa dell'esposizione.

In questo lavoro, viene proposta una metodologia innovativa per definire e calcolare la probabilita di
dose massima di deposizione delle UFP in cinque regioni respiratorie polmonari, a partire dalla misura
della loro concentrazione in numero risolta per la distribuzione dimensionale. Il nuovo metodo si basa
sul concetto di risonanza, tradotta matematicamente nel coseno direttore, tra misure ambientali e
modello teorico di deposizione polmonare. Applicato alle misure di UFP all'interno di un‘aula
universitaria a Roma, mostra tra gli altri risultati che la probabilita di dose massima di deposizione non
si verifica necessariamente in corrispondenza di valori alti del numero delle particelle, a conferma che
tale metrica potrebbe non essere completamente adatta a descrivere I'esposizione a UFP.
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MERCURY BIOACCUMULATION IN FEMALE BREAST CANCER IS ASSOCIATED TO CXCR4 EXPRESSION

Servadei F, Bonfiglio R, Sisto R, Casciardi S, Giacobbi E, Scioli MP, Palumbo V, Buonomo CO, Melino G, Mauriello
A, Scimeca M.

SUMMARY

The growing incidence of breast cancer over time suggests that environmental factors might contribute
to the underlying causes of the disease. Mercury, a toxic metal classified as a substance of very high
concern, accumulates in the body through contaminated food, air, water, and soil, raising concerns
about its role in tumor biology. The main aim of this study was to identify the possible associations
between in situ mercury bioaccumulation and the molecular features of breast cancer. To achieve this,
a total of 26 breast cancer cases were analyzed using an integrated approach that combined DNA and
RNA sequencing, histological analysis, and inductively coupled plasma mass spectrometry (ICP-MS) to
assess mercury bioaccumulation. Mercury was detected in 72% of the cases. A significant positive
correlation was found between mercury bioaccumulation and CXCR4 expression in breast cancer
tissues. Bioinformatic analysis further revealed that CXCR4 expression was significantly higher in
metastatic tissues compared to primary tumors. These findings suggest that mercury accumulation may
influence tumor biology through the CXCR4-CXCL12 signaling pathway, highlighting a potential
mechanism by which mercury contributes to breast cancer progression.

BREVE SINTESI

Il lavoro analizza la presenza di bioaccumulo di mercurio nel caso di 26 casi di lesioni alla mammella. Il
mercurio & stato rilevato nei campioni bioptici usando la spettrometria di massa con ionizzazione a
plasma accoppiato induttivamente. Le concentrazioni di mercurio sono state correlate con le
espressioni dei principali geni coinvolti nei processi tumorali. Una correlazione positiva particolarmente
significativa & stata individuata con il gene CXCRA4.
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OCCUPATIONAL RISK FROM AVIAN INFLUENZA VIRUSES AT DIFFERENT ECOLOGICAL INTERFACES
BETWEEN 1997 AND 2019

De Marco MA, Binazzi A, Melis P, Cotti C, Bonafede M, Delogu M, Tomao P, Vonesch N.

SUMMARY

Unprotected exposures to infected poultry or wild birds, and/or to the related avian influenza virus
(AlV)-contaminated environments, could account for AIV infection in workers. This study was aimed at
highlighting the ecological interfaces related to domestic poultry and wild birds posing an occupational
risk regarding AlIV. A search of all the articles investigating the possible presence of AlV in workers
attested through virological and serological techniques and published up to August 2019 was
performed on PubMed and Scopus electronic databases. Ninety-four articles consisting of 11 virological,
67 serological, and 16 mixed (both virological and serological) studies were obtained. Both virological
and serological evidence of AlV infection were mainly related to H5, H7, and H9 subtypes. In addition,
one piece of virological evidence for H10 subtype was reported, whereas seropositivity to all
hemagglutinin subtypes from H4 to H11 was detected by serological studies. The number of AlV subtype
exposures inferred from serological results showed that workers from large-scale industrial poultry
farms and markets were the most represented, whereas workers from small-scale and backyard poultry
farms showed seropositivity to a greater number of AlV subtypes. Workers exposed to wild bird habitats
tested seropositive to H5, H9, and H11. In the occupational settings, direct contact with infected poultry
or wild birds could account for AIV infection in workers. From a public health perspective, the
surveillance and early detection of AIV in workplaces should be a priority faced by a one-health
approach.

BREVE SINTESI

L'esposizione non protetta a pollame o uccelli selvatici infetti e/o ad ambienti contaminati dal virus
dellinfluenza aviaria (AlV) potrebbe causare infezioni nei lavoratori. Per evidenziare le interfacce
ecologiche che rappresentano un rischio occupazionale per AlV & stata effettuata una scoping review
comprendente 94 articoli pubblicati fino ad agosto 2019. | sottotipi virali maggiormente riscontrati nei
lavoratori esposti sono risultati essere H5, H7 e H9. | lavoratori degli allevamenti industriali di pollame
e dei mercati hanno riportato il maggior numero di esposizioni ad AlV, quelli degli allevamenti su piccola
scala hanno mostrato sieropositivita a un numero maggiore di sottotipi virali. | lavoratori esposti ad
habitat di uccelli selvatici sono risultati sieropositivi per i sottotipi H5, H9 e H11.
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OPPORTUNITIES ARISING FROM COVID-19 RISK MANAGEMENT TO IMPROVE ULTRAFINE PARTICLES
EXPOSURE: CASE STUDY IN A UNIVERSITY SETTING

Boccuni F, Ferrante R, Tombolini F, lavicoli S, Pingue P.

SUMMARY

Particulate matter (PM) and ultrafine particles (UFP) are recognized as leading health risk factors
worldwide, causing adverse effects for people in living and working environments. This study aims to
investigate whether the mechanical ventilation system with plasma-based filters installed as a
COVID-19 mitigation measure in a university dining hall can be effectively and sustainably used to
improve indoor UFP exposure levels, integrated with a continuous low-cost sensor monitoring system.
Measurements of particle number concentration (PNC), average diameter (Davg), and Lung Deposited
Surface Area (LDSA) were performed using high-frequency (1 Hz) real-time devices. PM, CO; and TVOC
were monitored using low-cost sensors. Indoor PNC (Dp < 700 nm) increased with great variability
during the dining activities, reaching a maximum average PNC level of 30,000 part/cm?3. Day (Dp < 300
nm) increased during lunch and dinner times, from 22 nm at night to 48 nm during post-dinner recovery
activities. Plasma-based filter technology reduced average PNC by up to three times reducing the people
exposure during the dining hall access periods.

BREVE SINTESI

Il particolato aerodisperso (PM) e le particelle ultrafini (UFP) rappresentano i principali fattori di rischio
per la salute a livello mondiale, con impatti negativi per le persone esposte negli ambienti di vita e di
lavoro. Durante la pandemia di COVID-19 sono state implementate misure di mitigazione alla
trasmissione del virus negli ambienti indoor indirizzate al miglioramento della qualita dell'aria
attraverso sistemi innovativi di ventilazione meccanica. Questo studio in collaborazione con la Scuola
normale superiore di Pisa ha indagato come la tecnologia basata su filtri al plasma adottata nella mensa
universitaria potesse essere utilizzata in modo efficace quale misura di miglioramento dei livelli di
esposizione a PM e UFP, integrata con il monitoraggio tramite sensori a basso costo. Tali sensori, seppur
con alcune limitazioni, forniscono i valori di PM4, CO, e TVOC e sono stati confrontati con gli strumenti
ad alta frequenza (1 Hz) mostrando una buona affidabilita. La tecnologia di filtrazione dell'aria utilizzata
ha ridotto di circa tre volte la concentrazione in numero delle particelle (Dp < 700 nm), mitigando
efficacemente le UFP aerodisperse negli ambienti interni durante i periodi di accesso alle sale. Tale
sistema, adottato durante 'emergenza pandemica, si & rivelato una misura sostenibile di gestione della
salute sul lavoro volto a migliorare i livelli di esposizione indoor alle UFP.
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OPTIMIZING HYDROGEN PRODUCTION THROUGH EFFICIENT ORGANIC MATTER OXIDATION
PERFORMED BY MICROBIAL ELECTROLYSIS CELLS

Marchetti A, Cerrillo Moreno M, Lauri R, Zeppilli M.

SUMMARY

Microbial electrolysis cells (MECs) represent a pioneering technology for sustainable hydrogen
production by leveraging bioelectrochemical processes. This study investigates the performance of a
single-chamber cathodic MEC, where a cation exchange membrane separates the electrically active
bioanode from the cathode. Notably, no methanogenic activity was detected, likely due to the
establishment of an alkaline pH in the cathodic chamber. The system exhibited good performance,
achieving a current density of approximately 115 A/m3 and a hydrogen production rate of 1.28 m3/m3d.
Moreover, an average energy efficiency of 85% was reached during the steady-state condition.

BREVE SINTESI

L'articolo ha studiato la potenzialita delle celle di elettrolisi microbiche a produrre bioidrogeno,
recuperando parte dell'energia contenuta nelle acque reflue.
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RAY-TRACING METHOD FOR FIELDS OF VIEW SIMULATION IN AGRICULTURAL AND FORESTRY
VEHICLES

Landi L, Burattini L, Cutini M, Vita L, Landi L.

SUMMARY

Fatal injuries represent a significant issue in activities involving agricultural machinery. The operator’s
low visibility is one of the main factors leading to such events. In this paper, a virtual prediction method
of the field of view for a tractor is analyzed using a rendering based on the Ray-tracing algorithm. This
novel method requires the use of a three-dimensional CAD model of the vehicle under investigation, as
well as the test surfaces suggested by current standards. The accuracy of the produced simulations is
evaluated using several metrics, such as the amplitude, amount, and position of the masking effects.
The results show that the proposed method is consistent with physical machine tests, performing better
than the mirror test in all cases. Small discrepancies are due to the difficulty in synchronizing the
experimental setup with the virtual model. The system accurately estimates masking effects, with an
average error of 8.69% when comparing the Ray-tracing test with the shadows test, and 26.94% with
the mirror test. After improvements, the error was reduced to 6.45%.

BREVE SINTESI

Gli infortuni mortali rappresentano un problema significativo nelle attivita che coinvolgono macchinari
agricoli. La scarsa visibilita dell'operatore & uno dei principali fattori che portano a tali eventi. In questo
articolo, un metodo di previsione virtuale del campo visivo per un trattore viene analizzato.
L'accuratezza delle simulazioni prodotte viene valutata utilizzando diverse metriche, come I'ampiezza,
la quantita e la posizione degli effetti di mascheramento. | risultati mostrano che il metodo proposto &
coerente con i test fisici delle macchine, ottenendo prestazioni confrontabili e in alcuni casi migliori dei
test sperimentali.
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ROLL/TIP-OVER RISK ANALYSIS OF AGRICULTURAL SELF-PROPELLED MACHINES USING AIRBORNE
LIDAR DATA: GIS-BASED APPROACH

Puri D, Vita L, Gattamelata D, Tulliani V.

SUMMARY

Occupational health and safety (OHS) in agriculture is a critical concern worldwide, with self-propelled
machinery accidents, particularly tip/roll-overs, being a leading cause of injuries and fatalities. In such a
context, while great attention has been paid to machinery safety improvement, a major challenge is the
lack of studies addressing the analysis of the work environment to provide farmers with precise
information on field slope steepness. This information, merged with an awareness of machinery
performance, such as tilt angles, can facilitate farmers in making decisions about machinery operations
in hilly and mountainous areas. To address this gap, the Italian compensation authority (Inail) launched
a research programme to integrate georeferenced slope data with the tilt angle specifications of
common self-propelled machinery, following EN ISO 16231-2:2015 standards. This study presents the
first results of this research project, which was focused on vineyards in the alpine region of the
Autonomous province of Trento, where terrestrial LiDAR technology was used to analyze slope
steepness. The findings aim to provide practical guidelines for safer machinery operation, benefiting
farmers, risk assessors, and manufacturers. By enhancing awareness of tip/roll-over risks and
promoting informed decision-making, this research aims to contribute to improving OHS in agriculture,
particularly in challenging terrains.

BREVE SINTESI

La principale causa di infortunio in agricoltura connessa con l'uso di macchine semoventi & costituita
dal loro ribaltamento. Fra le criticita vi & la scarsa analisi dellambiente di lavoro, in particolare in
riferimento alla determinazione delle pendenze di lavoro dei terreni. Pertanto, Inail ha avviato una
ricerca usando dati georeferenziati e tecnologia LiDAR per valutare le pendenze nei vigneti trentini,
integrandoli con le caratteristiche geometriche delle macchine potenzialmente impiegabili per le
lavorazioni, al fine di migliorare la sicurezza operativa in zone collinari e montuose.
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ULTRAHIGH-SENSITIVE AND REAL-TIME DETECTION OF BTXS FOR OCCUPATIONAL SAFETY VIA
INFRARED SPECTROSCOPY COUPLED WITH MACHINE LEARNING TECHNIQUE

Mancini T, Radica F, Mosesso L, Paolozzi MC, Macis S, Marcelli A, Tamascelli S, Tranfo G, Della Ventura G, Lupi
S, D'Arco A.

SUMMARY
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working sites down to a concentration of less than 1 ppm. We investigate six selected aromatic compounds
(BTXs gases and styrene), building an accurate IR gas-phase database and providing, for the first time at the
best of our knowledge, universal IR calibration curves still lacking in literature. Starting from this IR gas-phase
database, we design and train a ML automatic and rapid recognition method. This advantageous
combination between IR spectroscopy, including the estimated IR calibration curves, and ML algorithms
demonstrates the strong ability of our strategy in discriminating between different gaseous VOCs indoor,
with high accuracy and rapidity even when more compounds are present at the same time. The proposed
approach responds to the fundamental needs (i) to evaluate low VOCs concentrations up to values less than
1 ppm (under the legislative levels), (ii) to monitor the VOCs presence in real-time for the accurate estimation
of long-exposure levels and (iii) to discriminate the co-exposure at various compounds.

BREVE SINTESI

L'esposizione ai composti organici volatili (COV) & una delle principali preoccupazioni per la salute
occupazionale. Qui introduciamo un metodo ultrasensibile basato sulla spettroscopia a infrarossi a
trasformata di Fourier (FTIR) accoppiata a algoritmi di apprendimento automatico (ML) per analizzare sei
composti aromatici (gas BTX e stirene), costruendo un database IR. L'approccio proposto risponde alle
esigenze fondamentali (i) di valutare le concentrazioni di VOCs a basso livello fino a valori inferioria 1 ppm,
(i) di monitorare la presenza di VOCs in tempo reale e (iii) di discriminare la co-esposizione a vari composti.
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