DNA of degraded quality, the quantity of which is for sure affected
by paraffin hindering its release from the tissues in the lysis step.
Therefore, pretreatment of the biological sample, i.e. deparaf-
finization, may assume a relevant role in the subsequent DNA
extraction and amplification steps. In this study, five different tis-
sue deparaffinization protocols were compared to determine which
was the most appropriate for the aim, exploiting two tissue sam-
ples (lung and kidney), FFPE over the next 24 h, taken during
autopsies on two male cadavers. The deparaffinization protocols
involved the use of the standard procedure with xylene and 100%
ethanol and four methods in which paraffin solubilizing solvents
were used, i.e. chloroform and white mineral oil. Then, DNA
extraction was performed by employing the QlAamp DNA FFPE
Tissue Kit, modifying the procedure only in the post-lysis step, in
which the provided treatment at 90°C for 1 h was omitted, pro-
ceeding with incubation at 70°C for 24 h, after addition of Tris 1M
to the lysate. Extracted DNA was quantified and normalized to 1
ng/uL and then submitted for amplification with two forensic kits.
Amplicons were genotyped in capillary electrophoresis and frag-
ment analysis was conducted with the GeneMapper ID-X v1.6
software. The two panels of Short Tandem Repeats yielded repro-
ducible, albeit partial, genetic profiles, referable to 12/13 loci
(molecular weight <300 bp), and showed no significant differ-
ences correlated with the adopted deparaffinization procedure.
Therefore, while being aware that the study needs to implement
the number of samples, it seems reasonable to assume that
deparaffinization can also be carried out by procedures other than
the standard one, using solvents with low toxic characteristics.
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Due to their high biocompatibility and tunable surface chemistry,
nanodiamonds (NDs) are widely studied in the biomedical field,
with a particular focus in radiosensitization and tumors detection.
NDs with hydrogen-terminated surface (HNDs) emerged as poten-
tial radiosensitizers, i.e., agents capable to increase the sensitivity
of tumour tissues to ionizing radiation. As a result of their negative
electron affinity, HNDs were indeed reported to enhance, via elec-
tronic emission, the production of free radicals, such as hydroxyl
radicals ("OH). On the other hand, NDs can host lattice defects
called color centers: these are characterized by fluorescence prop-
erties,! which can be exploited for visualizing tumor tissues, in
order to facilitate their detection and their complete surgical
removal. In these two contexts, surface functionalization with
hyaluronic acid (HA) confers to the NDs specific characteristics,
enabling their effective applicability. Being highly hydrophilic, HA
can be used to avoid NDs aggregation in aqueous media, which
would hamper their employment in the water-rich cellular environ-
ment. Moreover, in the latter application, decoration of NDs surface
with HA is required to target selected types of tumors, such as blad-
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der carcinoma, featured by over-expression of specific HA recep-
tor.2 Here, we investigated the creation of *OH from irradiated HA-
functionalized HNDs (HA-HNDs) in aqueous solution, with the
goal of assessing the possibility of using them as radiosensitizers.
To this aim, we exploited the hydroxylation reaction of terephthalic
acid (TPA), yielding the fluorescent 2-hydroxyterephthalic acid
(HTPA), which allows the indirect determination of *OH concentra-
tion through fluorescence spectroscopy. Our data show that HTPA
fluorescence is not increased neither by HNDs nor by HA-HNDs,
whereas it decreases when only HA is present. These results, joined
with insights from Dynamic Light Scattering measurements, sug-
gest that the observed behavior could be attributed to interparticle
agglomeration in the case of HNDs, probably hindering electronic
emission from the nanoparticles. At the same time, for HA-HNDs
this could be caused by the free radicals scavenging action of HA.
In parallel, we also optimized NDs fluorescence through ion
implantation and thermal treatments for their future use as selective
probes for bladder cancer.
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In recent years, microfluidic reactors have become highly attractive
devices for synthetizing inorganic nanoparticles (NPs) of high quality.
Indeed, microfluidic setups allow a precise control over the final prod-
uct, in term of size, size distribution and composition, mainly thanks
to 1) the achievement of homogeneous reaction mixtures within mil-
lisecond time scale and ii) the tight and rapid control of the reaction
temperature.! Within this framework, the room temperature, con-
trolled crystallization of ZnS NPs with an average size of 5 nm and
doped with luminescent ions (such as Mn?, Eu** and Nd**) was
achieved. Notably, under microfluidic conditions, small and monodis-
persed NPs were obtained without the use of any ligand and/or surfac-
tant to control nuclei growth and the final size of the NPs. The synthe-
sized nanomaterials were characterized from the structural (XRD,
XAS at lanthanide L3 edges), morphological (TEM) and composi-
tional (XPS, ICP-MS) points of view, giving complementary informa-
tion on the materials’ features. In view of potential applications in the
field of optical bioimaging, the optical emission properties of the
doped nanoparticles were assessed. Furthermore, in vitro cytotoxicity
experiments were carried out, showing no negative effect and evi-
dencing the appeal of the synthesized materials for potential applica-
tions in the optical bioimaging field.?
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