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Can magnetic NPs be of any help for
stem cell delivery?
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NTRODUCTION

Nanotechnology 1= 2 rapidly developing multids-
ciplinary field of science which offers the promise
of generating new products which will revolutomze
diverse areas of our hife. Manotechnolozy, therefore,
15 expected to have an enormous mpact on economy
and it iz already so a la page to Haunt “nanctech”™
as a well-established mck name_ It deals with mate-
nals of extremely small size that due to their igh
surface area, chemical and iological actvifies find
a wide range of applications.

Tke fast growth of nanotechnologzy will undoubt-
edly be paralleled by an ever-increasing presence
of nanomatenials in the emvronment The peculiar
and wnique properties that make these nanomaterials
1o general and nanoparticles (WPs) in particular so
attractive may be associated with potentially new
and largely undefined risks (D1 Gioacchino er al.,
200%) for the buman health and for the environment.
NPs, for exampls, are readily tzken up by the cells
(Gomatieral., 2009; Papis eral., 2009) and stored in
cytoplasmic vesicles (Figures 1 and 2) from where
thev can exert their toxicity. In this context, a new

dizciphine, nanotoxicology, 15 established to provide
answers to the concern abeut the possible drawbacks
of this technology.

In this chapter, after having examined the ecotox-
1cology ef nanoparticles, we will focus on two mam
concerns that may anse for the human health that 1=,
cancer and allergy. Last but not least, we will give a
zlance to the other s1de ofthe coin by examinm g bow
medicine might take advantage from nanomaterials.

2 BCOTOXIMCOLORGY

The dispersal of engmeered metal NPs o the
emvironment can be accidental, unwanted but
unavoldable, or mmtentional when, for example,
used for boremediation of contaminated sites.
Accidental leakages from productive plants or dur-
ing transport of refined products have never been
reported, but exposure to awrbomme nanomaterals
15 well documented both at the workplace and m
polluted sites. The accumulation of nanometals dis-
persed in water and soils from consumer products
has been predicted to span between few ppt, for
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A concern on the possible drawbacks of
this technology exists and, therefore, there
IS a need for accurate, reliable and
unbiased information on the risks and
benefits of this new technology.

Public _perception and the consequent
attitudes toward nanotechnology is likely to
be influenced by the correctness of the
provided information on risks and benefits
and, in_turn, is likely to influence the
realization of further technological
advances.

But are the needed information on risks of
this emerging technology really available?
Although the answer to this question is
probably negative, several efforts have
been made to study the toxicology of
nanomaterials and, in this context, a new
discipline, nanotoxicology, is emerging.

Gornati et al Chapter 15
Di Gioacchino et al Chapter 24
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Nanotoxicity

From in Vivo and In Vitro Models to Health Risks
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Fig. 2. Box and Whiskers
plot of Co304-NP
dissolution in different
media. Dissolution

values are indicated as
percentage of the pristine
content of cobalt: +mean,
**statistically significant
differences between the
samples (0.01 > p > 0.001).
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ECV-304 and HepG2 viability after exposure to Co304-NPs (b, d respectively) and

CoClI2 (a, c respectively) for 24, 48 or 72 h. Viability values were normalized versus
control samples and plotted against cobalt content (ug/ml) of Co304-NP and CoClI2
test solutions.
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Nanoparticles modify gene
expression
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X-ray spectroscopy of cells exposed to Co304-NPs. On the left the distribution of cobalt (green)
and carbon (red) is shown in false colors in the field of view shown on the SEM image at the

bottom left. On the right the elemental mapping has been superimposed onto the micrograph.
The horizontal field of view spans approximately 50m.
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Fe-NP Uncoated Fe-NP Coated with APTES
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