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and various diseases in children.
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BACKGROUND: CHILDREN AND POLLUTION

There is a strong correlation between exposure to fine particulate matter

An increasing number of children are falling ill
repeatedly with respiratory conditions such as
pharyngitis, laryngitis, and tonsillitis.

Several meta-analyses:
significant associations between ambient air pollution and allergic diseases
among younger children.

AIM OF WORK

6%of them suffer from respiratory problems,
which may lead them to become adults at a
higher risk of developing serious and disabling
conditions like Chronic Obstructive Pulmonary
Disease (COPD).

RING AND CHARACTERIZATION OF INDOOR PARTICULATE MATTER IN SCHOOLS
TO ASSESS CHILDREN’S PM2.5 EXPOSURE AND HEALTH IMPACT




» Data reported in scientific literature
» Outdoor air quality reports

La qualitd dell’aria in Campania

2015-2021

_ > I
Regional Environmental Protection

Agency of Campania
(ARPAC)

Outdoor PM, ;. annual mean concentration
Source: ARPAC- La qualita dell’aria in Campania (2015-2021)

2016 2017 2018 2019 2020 2021
Napoli NAO6 Museo Nazionale 21 18 16 15 16 16
Caserta CE51 Ist. Manzoni 16 14 13 18 12 13
Caserta CE52 Sc. De Amicis 12 11 11 13 11 10
Maddaloni CE54 Sc. Settembrini 17 15 14 13 11 11
Napoli NA0O9 Via Argine 22 22 19 18 22 21
Napoli NAO1 Oss. Astronomico 14 11 11 10 11 11
Acerra Zona Industriale 18 16 16 19 17 -
S. Vitaliano Scuola Marconi 24 18 19 19 19 14
LCasoria Scugla Palizzi 18 18 18 18 1l 16
Acerra scuola Caporale 18 15 15 15 16 14
[Pomigliano d'Arco Area Asi 9 21 18 19 2 21
Portici Parco Reggia 17 11 12 12 12 12
Pozzuoli Villa Avellino - 11 10 10 9 8
Volla Via Filichito - 18 24 20
Napoli Via Epomeo - 13 13
Napoli Parco Virgiliano 8 6 9
Tabella A2-6. Media annuale del PM2.5 nella zona IT1508 (Zona costiero-collinare)
2016 2017 2018 2019 2020 2021
Benevento BN32 Via Mustilli 21 20 16 17 19 11
Salerno SA22 Osp. Via Vernieri 14 14 12 12 14 12
Solofra Zona Industriale 15 12 12 13 13 12
Cava dei Tirreni Stadio 14 15 14 14 16 13
Nocera Inferiore scuola Solimene 20 18 17 18 17 15 |
S. Felice a Cancello C. Scolast. 20 16 16 15 13 12
vellino Scuol erl o1 18 17 15 17 15
Benevento Campo Sportivo 21 18 13 16 20 15
Battipaglia Parco Fiume 11 10 10 9 9 9
Salerno Parco Mercatello 12 9 8 9 9 10
Polla Area tritovagliatore 10 9 9 8 8

Three
Sites of
iInvestigation

representative of
different environmental
contexts
in Campania Region.
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Sites of investigation et o

Scuola'Media Statale:Gaetano €aporales

— SAN FELICE A CANCELLO
AC E R RA primary and secondary school
INDUSTRIAL SITE: Number of students:250(primary school)

Distance from OUTDOOR sampler:

Secondary school o km

Number of students:805
Distance from OUTDOOR sampler:
0 km

RossinitSchool

The selection of the school institutes

L o PORTICI This choice was made to have an
was made considering their distance URBAN SITE accurate comparison between
from ARPAC outdoor air monitoring nursery, pre-l:cho]?l ancci:I primary school outdoor and indoor data.
stations. Number of students:305

Distance from ARPAC OUTDOOR sampler:
1,5 km
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OUTDOOR PM, . CONCENTRATION DATA

from the ARPAC website
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METEOROLOGICAL DATA

for all sampling campaigns have been collected across the three sites.




INDOOR PM, . SAMPLING

UNI-EN 12341 method

Low volume sampler (TCR Tecora® Skypost)
Located in a common area of the school
Seasonal sampling

Quartz filters

24 hours of sampling

Flux of 38,3300 |/min

Total of Samples collected: n°291
from April 2024 to April 2025




PM, .GRAVIMETRIC ANALYSIS

UNI-EN 12341 method

PM2.5 concentration has been
determined by subtracting the
initial mean mass of the blank
filter from the final mean mass
of the exposed filter; the
difference in mass was then
divided by the total volume of
air that passed through filter.
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PM, .GRAVIMETRICAL ANALYSIS : INDOOR AND OUTDOOR COMPARISION

There is a fairly consistent trend between PM2.5 outdoor and PM2.5 indoor data, with significantly higher concentrations during the cold
season compared to the warm season.

Urban site: Portici Industrial site: Acerra Sub-Urban site: San Felice a Cancello
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CHARACTERIZATION OF PM, .

Analyses are currently
still ongoing

~e |e Dipartimento di

(C FarmaCIa BIOLOGICAL CHARACTERIZATION CHEMICAL

Dipartimento di Eccellenza . . . CHARACTERIZATION
2018-2022 2023-2027 on human epithelial cell lines

Prof. Elisa Magli
(BEAS-2B) Dr. Stefania Vertuccio

» Assessment of oxidative stress and
inflammation

» Assessment of barrier breakdown:
Epithelial Mesenchymal Transition

Prof. Fiorentina Roviezzo (EMT)
Dr. Martina Simonelli




CHEMICAL CHARACTERIZATION OF PM, .

to determinate PM, . nature and composition

GAS CHROMATOGRAPHY-MASS SPECTROMETRY: IONIC CHROMATOGRAPHY:
PAHs ANALYSIS LEVOGLUCOSAN ANALYSIS

THERMAL/OPTICAL CARBON

ANALYZER :
ORCANIC AND ELEMENTAR INDUCTIVELY COUPLED PLASMA-MASS SPECTROMETRY:

CARBON ANALYSIS ELEMENTS ANALYSIS




SAMPLES PRE-TREATMENT

» Each sample was extracted in 30 mL of Aceton/Exan 1:1
(v/v) mixture using an ultrasonicator (SONICA®) for 30
min at controlled temperature (~10 °C).

» The extracted solutions were then filtered for the removal
of any remaining insoluble particles through a 0.45 um
polytetrafluoroethylene filter (ADVANTEC)

» prior to being concentrated to a final volume of 1 mL
using a TurboVap® concentrator (Biotage) under a flow of

nitrogen.
OOG BENZO(A)PYRENE

In the directive 2004/107/EC the EU has set a target value
for the BaP annual mean value may not exceed 1 ng-m?3.

CHEMICAL CHARACTERIZATION OF PM, .
PAHs ANALYSIS

22 PAHS CONSIDERED

Naftalene
Acenaftilene
Acenaftene
Fluorene
Fenantrene
Antracene
Fluorantene

Pirene
Benzo[a]antracene
Crisene
Benzo[b]fluorantene
Benzo[J]fluorantene
Benzo[k]fluorantene
Benzo[e]pyrene
Benzo[a]pyrene

Dibenz[a,h]anthracene
Indeno(1,2,3-c.d]pyrene

Benzo[g.h.ilperylene
Dibenzo[a.llpyrene
dibenzo[a.e]pyrene
dibenzol[a.ilpyrene
dibenzo[a,h]pyrene

GC-MS ANALYSIS

Conditions:

@)
(b)
©)

(d)

(e

1 mL splitless injection to 300 °C of
injection temperature;

capillary column DB-17MS 30 mx 0.25
mm x 0.25 pm film thickness;

helium as carrier gas with a purity of
99.9% at a constant flow of 1.2 ml x min-
1e

)

the oven temperature was
programmed from 80 °C to 160 °C at 45
°C min™, then to 310 °C at 30 °C min™" (2
min hold), and finally to 325 °C at 30 °C
min~ (17.6 min hold);

acquisition mode, electron impact (EI)
at 70 eV.

Agilent 8890/5977C, U.S.A.
Gas chromatography-Mass spectrometer (GC-MS)



season.

CHEMICAL CHARACTERIZATION OF PM, .
PAHs ANALYSIS

» Seasonal sums of PAHs were systematically highest at Acerra, exceeding those measured at Portici and San Felice a Cancello in every

22 PAHS CONSIDERED
BENZO(A)PYRENE

oy

» BaP exceedances have been observed exclusively at Acerra and only in autumn and winter, aligning with enhanced cold-season
combustion and reduced atmospheric dispersion.

Urban site: Portici
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CHEMICAL CHARACTERIZATION OF PM, . : LEVOGLUCOSAN ANALYSIS

a tracer of biomass combustion and an indicator of air quality

SAMPLES PRE-TREATMENT OH ION CHROMATOGRAPHY
» An extraction in 10 mL of MilliQ water using an ANALYSIS
H : METROSEP CARB 2 - 250/4.0 COLUMN
ultrasonicator (SONlCA®) for 1> min. O O "'IIOH Stationary phase: Poly(styrene-codivinylbenzene)
» The extracted solutions were then filtered for the with quaternary ammonium groups

Mobile Phase: NaOH 10 Mm
removal of any remaining insoluble particles through Flow: 0,6 mL/min
OH Pressure: 13,87 MPa

a 0.45 um polytetrafluoroethylene filter Temperature: 35,0 °C
(ADVANTEQ). MOD: Pulsed amperometric detection

‘{;
[ ] [ ] [ ] L] L] [ ] [ ]
Urban site: Portici Industrial site: Acerra Sub-Urban site: San Felice a Cancello
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The results showed a significant contribution from this source, with substantially higher concentrations during the cold months,
articularly at the Acerra and Portici sites, characterized respectively by strong industrial and urban pressures.




CHEMICAL CHARACTERIZATION OF PM, .
ORGANIC AND ELEMENTAR CARBON ANALYSIS

IMPROVE_A protocol

ANALYSIS
. Thermal/Optical Carbon
~ Analyzer (DRI Model 2015)

) ) ) L L o 0
Urban site: Portici Industrial site: Acerra Sub-Urban site: San Felice a Cancello
20,00 20,00 20,00
18,00 18,00 18,00
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14,00 14,00 14,00
© 12,00 @ 12,00 o 12,00
i 10,00 i 10,00 E 10.00
3 8,00 = 8,00 EY 8,00
6,00 6,00 6,00
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The organic component prevailed over the elemental one, with particularly pronounced values in the industrial site of
Acerra, indicating a significant contribution from combustion emissions and anthropogenic processes.




UNI-EN 14902 method
500 pL of H,0,
1mL of HNO,

1= Ei:-‘
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CHEMICAL CHARACTERIZATION OF PM, .

Mineralization
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ELEMENTS ANALYSIS Inductively Coupled

Plasma-Mass Spectrometry

with Analysis

2. H,O0+1%HCl
DO T

The analyzed elements have been selected based on literature
reviews and known toxicological effects.

According to Legislative Decree No. 155 of 13 August 2010, implementing Directive
2008/50/EC on ambient air quality and cleaner air for Europe, the annual mean
concentration limits are established for the following elements:

Nickel (Ni) 20 ng-m - Cadmium (Cd) 5ng-m -

Arsenic (As) 6 ng-m - Lead (Pb) 500 ng-m -




id@®2 MICROPLASTIC ANALYSIS

Prof. Silvia Lacorte Bruguera

g SAMPLES PRE-TREATMENT

Observation with
Leica S9i stereomicroscope
equipped with a
10 MP CMOS-camera

7

/\ For most polymers, the detection

' frequency is higher in the
k SUBURBAN SITE compared

to the other sites.

=

Q, ANALYSIS

Multi-Shot pyrolyzer  q xactive Orbitrap

EGA/PY3030D mass spectrometer
600 °C for 0.5 min in SSM

PP and PVC exhibit higher
concentrations in the
INDUSTRIAL SITE during
WINTER.

to identify the main polymers present in PM, . and assess their
distribution across the various environmental contexts studied.

il RESULTS

Presence of various types of
polymers in PM2.5 samples:
e PP = Polypropylene

e PVC = Polyvinyl chloride

e PE = Polyethylene

e PS = Polystyrene

4

AT T
_6_ PE shows higher concentrations
| @Eﬂ[ﬁl | in the URBAN SITE in
/ ALL SEASONS.

\\. :
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Prof. Silvia Lacorte Bruguera

BROAD-SPRECTRUM ANALYSIS toidentify different classes of organic

and emerging contaminants.

f = i A e M
PHTHALATES FLAME RETARDANTS ENDOCRINE DISRUPTING COMPOUNDS DIOXINS
(o]
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o, pod
R2
HO OH Cl 0 Cl
(e}
e.g., DEHP, DiBP, DEP, BBP e.g., BDE-47, BDE-99, TCEP e.g., BPA, BPS, NP, OP e.g., PCDD/Fs
3 # ) 2 N =
7 ™ b i N
PHENOLS PESTICIDES

é @

e.g., PCB-28, PCB-52, PCB-138J

e.g., BPA, 4-NP, 4-t-OP ) e.g., DDT, HCB, HCHs X

» Extraction in DCM/Exan 1:1 (v/v) mixture using an ultrasonicator (SONICA®)
» Filtration for the removal of any remaining insoluble particles through a 0.22 um filter
» Concentration to a final volume of 1 mL using a TurboVap® concentrator (Biotage) under a flow of nitrogen
» Analysis with Q Exactive Orbitrap mass spectrometer.




CONCLUSIONS
PRELIMINARY CONSIDERATIONS

POLLUTION SEASONAL
SITE LEVELS TREND KEY OBSERVATIONS
: L | variability;
Acerra High Peaks in winter _ >trong seasonal variability;
intense combustion emissions.
. . L Some summer dispersion effects;
Portici Moderate Peaks in winter . . .
intense combustion emissions.
Limited anthropogenic impact;
, . , Ki .
San Felice a Cancello Low Minor .selesonal blon?ass burning peakin spring,
variation likely due to agricultural
burning practices.




FUTURE PLANS EPIDEMIOLOGICAL DATA ‘

IDENTIFICATION OF POTENCIAL SOURCES
FULL CHARACTERIZATION OF PM2.5 indoor outdoor
Analysis of anions and cations e

e s b et s Homu S o e 3¢ sm Tiam
- G <o ey

I
)
-
Teoswma  dnew
o
e, r——

Et
5 ———
a emen: o

=% APPENDIX B: Questionnaire  _
__for the collection of basic-information
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==~ onschool facilities. -
for indoor air assessment

e o g et

MOnitoring of VOCs T :'_’—.i:i:-; .
by diffusive passive samplers 77 =

‘ BIOLOGICAL CHARACTERIZATION DATA on cell lines.
This data will allow for a deeper understanding of

Prof. Fiorentina Roviezzo
the overall composition of the particulate matter '

and for identifying potential differences among to better understand the potential health impacts associated with

the three sites and across the various sampling ] ]
seasons. exposure to airborne particulate matter.




FUTURE PLANS

Once all this data will be obtained, ongoing research efforts should focus on understanding
the long-term health impacts of exposure to PM, . among children.

Health impact assessment

The Health Impact Assessment will be procedurally inspired by the VIA of D.Lgs. 152/2006 "Environmental Regulation”.

s LT LIUE I | Quickly establishes ‘health
relevance’ of the policy or project,
1s HIA required?
Department Of Prevention Identifies key health issues & public
:g:::r‘n’;:mbushes ToR, sets
ULSS No.7 Pedemontana Company NORMACHEM
. Rapid of in-depth assessment of Knowledge for Change
Reglone Veneto Appr ais n —* | health impacts using available
BASeine, B scbtlon, Wonldcancs .
mitigation ; ; Dr. Gianluca Stocco
Dr. Sonia Russo

R“’"” ”‘-‘ ~=[Conclusions and recommendations
hnmmﬂulnwmm
on health o to enhance positive

‘“‘;‘ = W""‘ ! v‘v;i"l\-:l 1'"“”'-" -

TO SAFEGUARD THE HEALTH OF CHILDREN AND ENSURE A HEALTHIER,
MORE SUSTAINABLE FUTURE FOR UPCOMING GENERATIONS

PROTECTING CHILDREN, PRESERVING OUR FUTURE: IT ALL STARTS WITH THE AIR WE BREATHE!



THANK ALL OF YOU FOR YOUR KIND ATTENTION
m%a UNIVERSITA DEGLI STUDI DI NAPOLI AND THAN KS TO

Dr. Francesca Barone
: - Dr. Salvatore Di Rosa
ARPAC ; 58\ r 4 Dr. Amalia Acampora
' \’ A 8 Dr. Federica Crisci
Dr. Giovanni del Monaco
Prof. Giuseppe Caliendo Dr. Nadia Finizio
Prof. Vincenzo Santagada , R .. : ,_ Dr. Mariano Peri
Prof. Ferdinando Fiorino CAMPANIA : S Dr. Ugo Petrillo
Prof. Beatrice Severino -4 Dr. Giovanni Trinchillo
Prof. Francesco Frecentese
Prof. Angela Corvino
Dr. Rosa Sparaco
Dr. Antonia Scognamiglio

Dr. Giorgia Andreozzi
Dr. Pierfrancesco Cinque

Dr. Stefania Vertuccio

Prof. Elisa Perissutti

Department of Prevention
ULSS No.7 Pedemontana Company

Regione Veneto Dr. Sonia Russo

NORMACHEM

Knowledge for Change

Dr. Gianluca Stocco

Dipartimento di

~Ne |eo
Prof. Fiorentina Roviezzo :C f Farmacia

Dr. Martina Simonelli

el 'sa‘mag’ ! @un Ina.it Prof. Silvia Lacorte Bruguera

Dipartimento di Eccellenza
2018-2022 2023-2027




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4: Three Sites of investigation
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23

