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cQueé son las
nanoparticulas?
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b cDonde se Generan ool
las Nanoparticulas?
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' Fig. 1. Ultrafine particle emission sources.
ad

' ) N Sources, characteristics, toxicity, and control of ultrafine particles.
.“’ AL Moreno-Rios, LP. Tejeda-Benitez and C.F. Bustillo-Lecompte

Geoscience Frontiers 13 (2022) 101147
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Generacion de las Nanoparticulas
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FIGURE 1 | Particulate matter and its atmospheric dynamics. Particles nucleation is generated by gases emission. Condensation can occur by cooling,
producing particles. The interaction between primary particles and secondary particles constitute the coagulation. In this way, the particles can increase their size

and composition.

Falcon-Rodriguez CI, Osornio-Vargas AR, Sada-Ovalle | and Segura-Medina P (2016) Aeroparticles,
Composition, and Lung Diseases. Front. Immunol. 7:3. doi: 10.3389/fimmu.2016.00003
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¢De qué estan
compuestas?
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La composicidon quimica de
las UFP depende de

factores como:

Tamano y Composicion de las UFP

Tiempo (hora del dia)

Table 1

Emission source vs composition in ultrafine particles.

Emission Composition Relerences
. . 7 source
[ ]
C!VI ma (eStaCIon del Coal Al, As, Ba, C, Ca, Cd, Cr, Cu, Fe, K, Bzdek et al. (2012), Lii et al.
an O) combustion Mg, Mn, Na, Ni, Pb, Rh, §, Se, Si,  (2016), Oliveira et al. (2017),
s v Z Ti, V, Zn, PAHs Abbas et al. (2018), Saikia et al,
* Fuentes de emision Carbono (2018), Thurston et al. (2011)
e Es pa CiOS a b|e rtos e Biomass Organic Carbon, PAHs, Metals Bzdek et al. (2012), Abbas et al.
. burning (2018), De Oliveira Galvao et al.
INtramuros (2018), Badran et al. (2020)
. . Fossil fuel BC, Organic Carbon, PAHs Bzdek et al. (2012), Louis et al.
« Actividades |locales Y combustion (2016), Abbas et al. (2018),
. Paunescu et al. (2019)
reg lona l eS M | nera | es Vehicular Ag, Al, As, Ba, Be, Ca, Cd, Co, Cr,  Srimuruganandam and Shiva
traffic Cu, Fe, K, Mg, Mn, Mo, Na, Ni, Pb, Nagendra (2011), Hofman et al.
Pd, Pt, Rh, Rb, Sb, Se, Sry Te, Ti, (2018}, Liati et al. (2018}, Guo
U, V, Zn, PAHs, BC et al. (2019), Gao et al. (2020)
Industrial As, Cd, Cu, Co, Cr, Pb, Zn, Ni, Zn  Fernandez-Camacho et al.
emissions (2012), Gonzdlez et al, (2017)

Sources, characteristics, toxicity, and control of ultrafine particles.
AL Moreno-Rios, LP. Tejeda-Benitez and C.F. Bustillo-Lecompte
Geoscience Frontiers 13 (2022) 101147
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cComo danan a
nuestro cuerpo?
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particles inhaled
into lungs

phagocytosis of
particles
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release of cytokines
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activation, migration,
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inflammatory cells
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-------- mmatory
_________ sells

Depdsito de las PM en las tres regiones principales del sistema
respiratorio de acuerdo a su diametro. International Commision on
Radiological Protectionl (1994).

Brown y cols,. 2002.

Bioacumulacion en diversos tejidos
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Air Pollutants & Human Health

Prenatal exposure

TUGR, preterm birth, low birth weight,
reduced lung function and growth, asthma,

airway inflammation, respiratory infections

Epigenetics
ﬁ DNA methylation loss, telomere reduction

Genes related to oxidative stress, fetal growth,

% E mitochondrial function, inflammation
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respiratorias,
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disnea, etc

EPOC, Cancer,
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Otros padecimientos

Enfermedades
Mentales, Depresion,
parkinson, etc

Alergias: Conjuntivitis,
sinusitis, rinitis, etc.

Infecciones i Enfermedades
Respiratorias Agudasy < [ > _

. : Cardiovasculares
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< 2 3 Sources, characteristics, toxicity, and control of ultrafine particles.
Fig. 3. Toxicological effects from exposure to UFPs.

AL Moreno-Rios, LP. Tejeda-Benitez and C.F. Bustillo-Lecompte
Geoscience Frontiers 13 (2022) 101147
A
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Mecanismo de Dano Asociado a las
Nanoparticulas CALAC=

en Ciudades de América Latina

Environment International 190 (2024) 108889

J. Portugal et al.

Nanoparticles (NPs)
inhalation

Brain damage

Pulmonary disease

and lung cancer .\ /-
hi)e}urologic damage

Impalredfunctlon I okne eles
ROS production \ v /: AISERE

5 )
d

-

DNA damage

General disfunction
and death

Fig. 1. Summary of the mechanisms of uptake of airborne nanoparticles and their fate in the human body. Main active routes upon exposure to nanoparticles

and cellular components and damaged organs are indicated. The figure links different disease pathways associated with nanoparticle toxicity (based on in vitro and in
J. Portugal et al. Environment International 190 (2024) 108889

vivo studies described in the main text).
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enfermedades preexistentes
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Figura 4. Efecto de los contaminantes y los elementos bioldgicos sobre la respuesta inmunoldgica del asma.
Fuente: Haboracién propia

Algunos tipos
degglucampo

Linfocito Th2

Figura 2. ismo de activacio
Fuente: Elaboracion propia.

del asma por exposicion a particul

Falcon et al 2018

Los contaminantes nos afectan diferente si tenemos

g
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Figura 1. ismo de activacio
Fuente: Elaboracion propia.

del asma por icion a gases.

Produccién Endotoxinas Polen
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Figura 3. Activacion del asma por exposicion a elementos bioldgicos.
Fuente: Elaboracion propia.
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. Poblaciones susceptibles?

Enfermos

Personas con enfermedades
respiratorias, cardiacas,
enfermedades metabdlicas o
personas inmuno-
comprometidas

Sobre-expuestos

Personas que pasan
mucho tiempo en

ALACE

Programa Clima y Aire limpio
en Cudades de América Latina

Personas de la 3a edad

Especialmente aquellos que
tengan enfermedades

‘ preexistentes

Menores de edad

Lactantes, Ninos con

enfe.rmed‘ades . . exteriores o interiores con
respiratorias o cardiacas mala calidad de aire
Mujeres H .
: Trabajadores
Embarazadas 7 Personas que por sus
Tanto la madre como el @ ocupaciones estan mas
producto 131 expuestas continuamente

a agresores ambientales
(ej. Policias, cocineras,
obreros, albaniles)
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06.

Prospectivas para el
sector automotriz
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