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Abstract
The present invention relates to a new
rapid, effective and low-cost first-level
method to perform: (i) screening of subjects
at risk of developing pancreatic
adenocarcinoma within specific target
populations (i.e. at least two first-level
relatives diagnosed with pancreatic
adenocarcinoma; hereditary forms of
pancreatitis; genetic predisposition;
presence of cystic lesions affecting the
pancreas); (ii) identification of subjects for
whom it is necessary and/or appropriate to
carry out second level investigations; (iii)
follow-up of pancreatic cancer patients
treated with neo-adjuvant therapy.
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Gold nanoparticle-enabled blood test for the early diagnosis of pancreatic ductal 
adenocarcinoma.

Fig. 1 Exposing gold nanoparticles to human
plasma leads to formation of a protein corona at
the particle surface.

Fig. 2 Composition of protein corona depends on
the protein source; the corona formed in the
plasma of healthy subjects differs from that formed
in the plasma of cancer patients.

Fig. 3 Statistical analysis of the protein profiles
obtained from the densitometric analysis of the
electrophoretic profiles allows to identify subjects
affected by pancreatic adenocarcinoma with high
sensitivity and specificity



Technical Description
The invention consists of an experimental
procedure leading to the formation of a
protein corona on the surface of gold
nanoparticles following in vitro incubation
in human plasma. The protein corona is
subsequently isolated from the gold
particles by means of a specific
experimental protocol and then
characterized by polyacrylamide gel
electrophoresis (SDS-PAGE). The
statistical analysis of the protein profiles
obtained from the densitometric analysis
of the electrophoretic profiles allows to
identify subjects affected by pancreatic
adenocarcinoma with sensitivity and
specificity higher than 90%.

Applications
The main application concerns the
diagnosis and monitoring of pancreatic
adenocarcinoma in clinical practice.
Commercialization of a device for the
diagnosis and monitoring of pancreatic
adenocarcinoma is of interest to the
"Biomedical and Instrumental" division of
the Medical Devices Sector which
consists of 700 companies distributed
throughout the national territory and
which represents 18% of the sector. It is
a highly heterogeneous, highly innovative
and specialized industrial environment,
where small enterprises coexist with big
companies. A further application of the
invention consists in the design and
carrying out of R&D activities aimed at
the development of a point-of-care device
for the screening of pancreatic
adenocarcinoma.

Technologies & Advantages
The development of screening tests for
the early diagnosis of pancreatic
adenocarcinoma have focused on serum
biomarkers. To date, Ca 19.9 is the only
marker approved by the Food and Drug
Administration, but its use as a screening
tool is unacceptable due to low sensitivity
(median 79%) and specificity (median
82%). Different panels of biomarkers,
which combine different proteins with
each other with or without Ca 19.9, have
proven useful in discriminating subjects
suffering from pancreatic
adenocarcinoma compared to healthy
controls or patients suffering from other
pathologies.
However, these methods are not
applicable in clinical practice as they do
not meet the ASSURED (Affordable,
Sensitive, Specific, User-friendly, Rapid
and robust, Equipment-free and
Deliverable to end-users) criteria
established by the World Health
Organization for the development of
diagnosis and screening technologies.
On the contrary, the developed
technology is completely aligned with the
ASSURED criteria.
In particular, it combines high
performance in terms of sensitivity and
specificity with reduced costs and ease of
use by non-specialized personnel.
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Fig. 4 Steps of the experimental procedure. Fig. 5 Schematics describing the developed
technology.


