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Does surface charge play a
role in nanoparticulate-
systems toxicity?

When evaluating the toxicological effects of nano.
and microparticulate-systems, it s of utmost
importance to characterise the physicachemical
properties that are likely to influence cell and
tissue processes. In fact, specific physicochemical
properties  of materials at the nano- and
microscale, such as size, charge or hydrophobicity
can greatly differ from the ones of the bulk
material and, thereby, can also drive unpredictable
biological interactions and effects. In particularly,
charge is one of the determinant properties of
biological interaction and cationic particles have
been shown to produce more effects on various
cells than neutral or anionic particles [1].

The aim of the present work was to compare the
toxicity of relevant biomedical acrylic based
particulate systems (polymethyimethacrylate -
PMMA), with different charges, within the same
size range {=500nm}, specifically,  PMMA
[negatively  charged)  and PMMA-Eudragit
(positively charged) formulations ware considered.
Both particles, hersinafter represented by PMMAp
and PMMA-EUDp, were obtained by single-
emulsion solvent-evaporation methodalogy [2].
The surface charge of particles was evaluated
through zeta-potential measurement (Malvern
{etasizer Nano 2). Surface charge was measured in
water dispersions, as well as in different media
Wming to identify cell culture  conditions,
specificaily lonic strength and Fas (fetal bovine
serum} concentration, that would have a direct
Hmpact on particles charge.

Toxicological effects of both particulate systems
were evaluated by cytotoxicity (MTT assay), stress
résponse  (H,OCFDA  fluorescence test) and
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Benctoxicity (Comet assay) in fibroblast 1929 cells
(as recommended by [3]). To corfirm celfular
effects, uptake studies were also undertaken by
confocal microscopy analysie.

Results showed a significant reduction in the
absolute charge values of the particles with the
Incraase in the jonic strength of the media. It should
be pointed that at 0.12 M, which is the reported salt
concentration in  physiological solution, both
pwthishow:daurh:-ﬂurgeﬂmemm.
Also, results indicated that particles did not retain
lhelrnffglna:dwgewemi.rmu put in contact
with FB5. A complete inversion of PMMA-EUDp
surface charge was observed when exposed ta FBS,
even at low concentrations {as low as 0.01%), while
PMMAD surface charge tends to neutrality,

Concerning the evaluation of particles toxicological
effects assessed by in vitro cellular assays, it was
concluded that both particles were Internalized in
L5923, after only 1h of exposure.  Particles
cytotoxicity, evaluated by the MTT. did not show any
evidence of toxicity. Also, genotaxcity testing
showed that PMMAR and PMMA-EUDp were not

fmﬁﬂurmﬁiﬂ&ﬂpe.ummuedmﬁmﬂve
controls. Furthermare, using FPG-modified comat
assay, no significant oxidative DNA lesions accurred,
This absence of oxidative damage was confirmed
with the H,DCFDA cxidative stress assay, since no
significant rise in ROS was detected.

Overall, both PMMAD and PMMA-EUDp proved to
be safe on the tested colf line and within the
conditions employed on the various assays,
showing Promising  biological properties  for
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potential use @s carriers  in  drug-celivery
applications. Considering that in the biclogical
tested conditions none of the pvaluated particles
had positive charge, no conclusion could be made
i what concerns comparing the toxiciy of
particles with opposite charge. Our study clearly
shows that careful standardization of procedures
must be undertaken, before gvaluating potential
piomedical application of particulate systems.
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