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Appendix I. Ambient UFP and engineered NM physicochemical characteristics

Ambient UFP

*  Ambient air PM composition 15 complex, including coarse (2.5-10 um). fine (<25
um) and UF (<100 nm) particles.

* Urban UFP derive mainly from combustion processes (e g traffic) and subsequent
particle nucleation, coagulation and vapour condensation.

* Urban UFP often contain transition metals or organic chemicals. 12 complex
composition (See Figure 2).

*  Mixture of insoluble to soluble particles and droplets. possibly leading to the release
of several constituents from one particle in lungs.

* Vary over time and place i size distmbution, particle morphology, chemical
composition and concentration.

*  Although relatively large in terms of number, UFP contribute relatively little to the
mass of PM compared to coarse particles.

*  Controlled exposures are impeded by the temporal vanability, which complicates
mechanistic studies.

*  Are always surrounded by gaseous pollutants.

Nanomatenals

* A number of definitions exist which usually stipulate that at least one dimension 1s 1
the nano-scale (1-100 nm). Many NM have three dimensions in the nano-sclae,
making them nanoparticles.

*  Often referred to as engineered or manufactured as they are designed and generated
for a specific purpose.

* Made in a wide vanety of chenustnies, consisting of single elements (e.g. carbon or
meital). compounds (e.g. metal oxides or salts) or complex composites (e.g. core plus
shell structure).

* (Can vary significantly 1n particle morphology and chemical composition but are well
defined at production and close to production levels.

* Spatial and temporal vanance m airborne concentration may vary significantly.

* Confrolled exposures are possible, enabling detailed mechanistic studies.

* (Can be handled m a standardised manner, facilitating studies of defined properties.

Appendix |.

Ambient UFP and engineered NM physicochemical characteristics
BB OUFP & TEENMOYIER b5 104

Ambient UFP
RIEFROUFP
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Ambient air PM composition is complex, including coarse (2.5-10 um), fine
(<2.5um) and UF (<100 nm) particles.

RIBEFOPMORAR ISR Ch VU HHUORIT(2.5-10 um). fHHUVEIF(<2.5um) &
BRI T (<100 nm)Z& S A TV 5,

Urban UFP derive mainly from combustion processes (e.g. traffic) and
subsequent particle nucleation, coagulation and vapour condensation.

#Bi OUFPIXIABEEFE (BIA L, 228) < L el Gle C SR DR Ak, &iEE
S LU EEHE NS EICFELH NS,

Urban UFP often contain transition metals or organic chemicals, i.e. complex
composition (See Figure 2).

HHOUFPIL LKL IEBR SR IR ITITBRILEM I ab &M Tk EZA T
WS (M2 =R EK)

Mixture of insoluble to soluble particles and droplets, possibly leading to the
release of several constituents from one particle in lungs.

saERLT D o plEMRLT S KB OREY I C—D Ok Fh b BIED Rk D
BHICHTH<EL,

Vary over time and place in size distribution, particle morphology, chemical
composition and concentration.

YA X0 m. KirOERR. (LFHk & RE E R S5 c&{ESt 6

Although relatively large in terms of number, UFP contribute relatively little to
the mass of PM compared to coarse particles.

UFPIERI T s itikpfpRkES W E b, MOk S N TPMOE=EICIE
ERETFTHLEN

Controlled exposures are impeded by the temporal variability, which complicates
mechanistic studies.

B SN ITIRFEISRENZS C L > T B, BRIt &M ICT ©

Are always surrounded by gaseous pollutants.

FICHARBEEEICHEN TS



[HRHEE] £4 5 AT B 187 22017 % 6 A

Nanomaterials
FINT IV

A number of definitions exist which usually stipulate that at least one dimension
is in the nano-scale (1-100 nm). Many NM have three dimensions in the nano-
sclae, making them nanoparticles.

>+ A =)U(1-100 nm) ClIEDE< Eb—Rmw ChdEmEHTEL TWEE<
DIEFRN DD Z DNMIETF S AT — )V ClEL M. /T2 {FYU =Xt T
H 5o

Often referred to as engineered or manufactured as they are designed and
generated for a specific purpose.

FllZGHINODIZO ST YA Vs, AT SO TIENGLDOHhBIEI NI
oLl GslHsh s

Made in a wide variety of chemistries, consisting of single elements (e.g. carbon
or metal), compounds (e.g. metal oxides or salts) or complex composites (e.g.
core plus shell structure).

PB—ik WALREREEZERE)  LEY WAERILEREZIIG) Kzl
BMEEREY) WAL EmE) Dok, HRYGIEFAFRICKUIES NS

Can vary significantly in particle morphology and chemical composition but are
well defined at production and close to production levels.

KA ERE LA IBAE ICR(L S E S CENTE DN, AROBE CRTEDS
e BHLAJIVITIEWD,

Spatial and temporal variance in airborne concentration may vary significantly.

ZERCEIIN S IREL D ZEEHY) CHR IR ZH) [LBAE (CED S ME LR,

Controlled exposures are possible, enabling detailed mechanistic studies.

HIHHS N SIEEEN RIAE Ch Y. CHISFHHGEMERANTT 2 nlaE(C T ©

Can be handled in a standardised manner, facilitating studies of defined
properties.

LA TN 2 EN TS o & EICSIZOH S NIZTE DT
HIE TS 0,
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[43]
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Cardiac dysregulation, Vascular dysfunction, Increased blood thrombogenecity

Atherosclerosis, Stroke, Myocardial infarction
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Rehospitalisation with myocardial infarction
Acute asthma
Increased systolic blood pressure
Ischaemic stroke
Impaired lung function
Allergic inflammation
HEALTH EFFECTS Myocardial ischaemia and infarction
Arrhythmia
Lung cancer
Bronchitis
Deep vein thrombosis
Cognitive and behavioural changes
Neuropathy & neurodegenerative diseases
Low birth weight, pre-term birth and small gestational age

Oxidative stress
Pulmonary and systemic inflammation
Genotoxicity
Changes in fibrinogen & prothrombin level
Platelet activation
TOXICOLOGICAL Von Willebrand factor induction
MECHANISMS Reduced heart rate variability
Increased blood pressure
Lipid peroxidation products
Vasomotor dysfunction

Disturbed Lipid metabolism

Oxidative stress and inflammation in the CNS

M4 MReT A2 ISIODBEET ST MRA 2 SOMHERICEH TS S
e R B PR D E Y FHIFRIR D FR P

15



[HESEE] £41 5 AT B 187 B 2017 &6 B

(X 5)
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