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Combustion Generated Nanoparticles

premixed flames (ethylene/air 1 bar)

DMA measurements
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Combustion Generated Nanoparticles

premixed flames (ethylene/air 1 bar)

Nano-DMA and HRTEM

1E10

1E09

1E08

dN/dLogDy), 1/cn?

1E07

1E11 Dp.nm
1E10
1E09

1E08

dN/dLogD,), 1/cn?

1E07 ‘ \

1E12 De. NM

1E11

1E10

1E09 1

1E08

dN/dLogD,), 1/cn?

1E07 ‘

j o 0 oo D QI YV ® &/ FoMmedzd yR2AY Nios
Dy, nn Combust. Inst. 32:59813 (2009.




dN/NtdLN(Dp)

Combustion Generated Nanoparticles

premixed flames (ethylene/air 1 bar)
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MSc chemical characteristics
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Atomic Force Microscopy
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>10 nm particles
HRTEM, morphology (fringe analysis)

skeletonization
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Conceptual model for particle formation

nucleation coagulation aggregation
(coalescence
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Particlesizedistributions in practicalsystems
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Samplingand characterizationprocedures

good water affinity

suspended in water with an efficiency of about 50% and isolated from the
larger particles

separation of gaseougproductsby mild evaporation
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Samplingand characterizationprocedures

good water affinity
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larger particles
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Samplingand characterizationprocedures
>]10nmparticles

thermophoreticdeposition on quartz plate
mechanical ablation of the solid material
stable suspension in water with 10% of DMSO

dispersionin solvent solid matrix for structural characterization




Samplingand characterizationprocedures
>]10nmparticles

thermophoreticdeposition on quartz plate
mechanical ablation of the solid material
stable suspension in water with 10% of DMSO

dispersionin solvent solid matrix for structural characterization
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Cell culture

human alveolar epithelialike cells A549

immortalized nontumorigenic human dermal keratinocyte cell$i@Cay

Cell viability assay

cells were seeded in 96 well plate at a density of 6Xteélls/well

culture media replaced with media containing st®nm particles at
concentrations from 0.1 to 10 ppm

cells exposed to particles for 24 and 48 h

cell viability evaluated by Cristal Violet Assay



Bioplex cytokine/chemokine detection

-cells were seeded in 6 well plate at a density of 2xtells/well in DMEM
10%FCS

-culture media replaced with media containing stddnm particles at
concentrations of 0.1, 1 ppm (blank test with DMEM)

-cells exposed to particles for 24 h

pro- and antrinflammatory cytokines released into the culture medium
were detected (BiePlex Pro Human Cytokine ZHlex Panel)

Apoptosi detection

-cells were treated with concentration of particles ranging from 0.1 to 10
ppm for 24 and 48 h

Flow Cytometry- AnnexinV-FITC apoptosis assay

Westernblot analysis of PARP1



Samples ot

cytokine/ | flow citometry

viability | chemokine| & AnnexinV-
FITC/PI assay

Bluish, X X
moderatelyrich
premixed flame

Cooktop X X
burner

Dieselengine X X
exhaust (no
DPF)

Samples oF10 nm particles

Cell Westernblot
viability | analysis of PARP

Yellow, rich X X
premixed flame



Results

Cooktop burner show no relevant reduction in cell
number onHaCatcells.

Results ofsecretomeanalysis suggest that the prmflammatory
pathway is not activated for these nanoparticles.

Flamegenerated appear to be significantly more
dangerous. They also show to be more dangerous than engineered
nanoparticles of the samsizes
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Results

Diesel and biodiesel generate induce cytotoxicity at
lower concentrations with respect to flame formed particles.

HaCaT cells A549 cells
100
E - B Diesel
2 :::-.' B Bic-Diesel
gz
ns 4
@ —
E|3
= 20
0
100
-
318”
o | E 60
-
E|Z
= 20
0
ctrl 1.2 4.0 8.0 ctrl 1.2 4.0 8.0
Concentration OC (ppm) Concentration OC (ppm)
Dosedependent apoptotic response y
Il Living
Il Apoptotic
Hacat A549 = Necrotic
Diesel Bio-Diesel Diesel Bio-Diesel
100
#1 _ 80—
HE
x. =]
n E 40
M
o -
Ctl 1.2 40 80 Ctl 12 40 80 Ctl 12 40 80 Ctl 12 40 80
Concentration OC (ppm) Concentration OC (ppm)

Diesel and BieDiesel fueled enging



Results

Significant increase of cell mortality following treatment with10nm particles
for 24 hours in both cells lines

Dosedependent effect

Biofuel >10nm particlesseem induce more cytotoxicity compared to those
emitted by the ethylene flame

A549 Cytotoxicity
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