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Most NP hazard identification is based on high exposure to a few manufactured NP types plus

assumptions from other studies in animals and combustion-derived NP
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Diesel exhaust nanoparticles (300ug/m? for 1 hour)

Mills, N. L., H. Torngvist, S. D. Robinson, M. Gonzalez, K. Darnley, W. MacNee, N. A. Boon, K. Donaldson, A. Blomberg, T. Sandstrom, and D. E. Newby. 2005. Diesel exhaust inhalation
causes vascular dysfunction and impaired endogenous fibrinolysis Circulation 112:3930-3936.
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Inhaling diesel nanoparticles impairs the

cardiovascular system

Vasomotor response
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P <0.05

Mills, N. L., H. Torngvist, S. D. Robinson, M. Gonzalez, K. Darnley, W. MacNee, N. A. Boon, K. Donaldson, A. Blomberg, T.
Sandstrom, and D. E. Newby. 2005. Diesel exhaust inhalation causes vascular dysfunction and impaired endogenous

fibrinolysis Circulation 112:3930-3936.
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P-, QRS- and T-waves in the ECG.

QRS ventricular depolarization

P atrial depolarization T ventricular repolarization.

ST usually slanted slightly upward

In coronary artery disease the blood flow to the heart is compromised.

* If oxygen delivery is not sufficient, ischemia results in the ventricular myocardium.
*The ischemic tissue cannot maintain the membrane potential.

*This is seen as displacement of ST segment downwards

*The larger the ischemic area, the greater this deviation.
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Coronary Heart Disease exercising in air or dilute
diesel exhaust
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ST-segment depression,uV
Ischaemic burden,mVs

50° 25

Ischaemic burden =Duration of exercise x change in ST segment depression

Mills, N. L., H. Torngvist, M. C. Gonzalez, E. Vink, S. D. Robinson, S. Soderberg, N. A. Boon, K. Donaldson, T. Sandstrom, A. Blomberg, and D. E.
Newby. 2007. Ischemic and thrombotic effects of dilute diesel-exhaust inhalation in men with coronary heart disease. N.Engl.J Med 357:1075-
1082.
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inhalation The Badimon Chamber

Expose to Diesel exhaust nanoparticles
(300ug/m3 for 1 hour)
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Effect of Diesel Exhaust on Thrombus Formation in
the Badimon Chamber

Diesel exhaust nanoparticles (300ug/m3 for 1 hour)
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Thrombus volume |
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Lucking et al. submitted

Courtesy of Dr Andy Lucking Data are mean + SEM (n=7)
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development of atherosclerotic plaques in ApoE mice
Dr Mark Miller, Dr Katy Shaw, Dr Rodger Duffin,
Professor David Newby,

ApoE mice instilled with )
Examples of atherosclerotic

lesions (arrows) in ApoE mice

l l

Saline Diesel =) =

Conclusion Exposure to dilute diesel exhaust particles enhances the development and instability of
atheromatous plaques which are the cause of cardiovascular mortality and morbidity

Cross-sectional lesion area
(standardised to area of media

[ ApoE-saline (n=6)
[ ApoE-DEP (n=5)

lesion area

Sudan staining for lipid (red) P=0.025; unpairedt-test

ApoE-saline

ApoE-DEP

Group DEP = Diesel exhaust particles

Data courtesy of Dr Mark Miller (In press)
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CV system and nanoparticles

Diesel nanoparticle exposure causes:-
Endothelial dysfunction and fibrinolytic deficit in normal subjects

Enhanced S-T segment depression in exercising patients with mild
coronary artery disease

Enhanced pro- thrombotic effect in normal subjects

Instilling diesel soot into mouse lungs enhances atherosclerotic plague
development

These data form a clear mechanistic link between
exposure to traffic pollution-derived
nanoparticles and acute cv effects
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‘...Given previous experience with asbestos, we believe that
nanotubes deserve special toxicological attention...” 2004

‘....Fibre-shaped nanomaterials possibly represent a
unique inhalation hazard, and their pulmonary toxicity
should be evaluated as a matter of urgency..... failure
to pick up asbestos-like behaviour as early as possible
would be potentially devastating to the health of
exposed people and to the future of the
nanotechnology industry....” 2006
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Designed for diverse uses within the food, finish, IT, ink, paint,
cosmetics,glass etc industries-

variable compositions and surfaces

gold carbon
nanotubes

zirconium

cobalt

Infinite potential for different chemistry /composition
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wen High aspect ratio (or being a fibre) as an ‘extra ELEGI
hazard’ factor in the toxicity of a particle

Diameter

an

‘ Diameter 10 - 200nm

Length

} Length 100nm-100sum

Aspect ratio = Length
Diameter

A fibre is any particle longer than 5um, thinner than
3um and with an aspect ratio greater than 3:1

WHO definition

and must be regulated as such in workplace air
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Mesothelioma is the
hallmark tumour of
asbestos exposure

rochogenic -

carcinoma
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Peritoneal mesothelioma
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asbetos would be a mesothelioma risk: Panel of Particles
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Poland et al. Carbon nanotubes
introduced into the abdominal
cavity of mice show asbestos-
like pathogenicity in a pilot
study. Nature Nanotechnology
3,423 - 428 (2008)
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The take home message is

Not all nanotubes are created equal

If they are short/tangled then they will not have asbestos-
type effects (though they might have particle-type effects)

If they are long (>15mm) then they may have asbestos-
type effects

Other long thin nanoparticles, if they resist dissolution in
the lungs, will likely have asbestos-like effects
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Key questions on the risks from nanoparticles ELEGIn

What is the exposure?

How do NP exert their
inflammatory effects?

How can we screen NP to
classify them as more or less
hazardous?

Will they impact on the cv
system?

Are there long CNT or other
HARN in workplace air and
will they cause asbestos-like
disease?

Do inhaled NP pass to the
brain in significant amounts
and do they have effects
there?

Gut

Is the gut affected by NP?

Do NP in cosmetics and sun-

Skin screens pass through the
;gd skin?
Do NP have harmful effects
on the skin?
Medical nanoparticles s it safe to inject medical NP

ﬁ-__ into the blood?

? Ecotoxicological effects
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