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g Fig. 1 Exposing graphene oxide nanoparticles to
i human plasma leads to formation of a protein corona

| at the particle surface.
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Fig. 2 Composition of protein corona depends on the
|prote|n source; the corona formed in the plasma of
healthy subjects differs from that formed in the
1 plasma of cancer patients.
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' Fig. 3 Statistical analysis of the protein profiles
1 obtained from the densitometric analysis of the
i electrophoretic profiles allows to identify subjects
, affected by glioblastoma with high sensitivity and
1 specificity

Abstract

The present invention relates to a rapid,
effective, and low-cost first level technique
to assist in the early diagnosis of
glioblastoma multiforme, allowing to
identify subjects in an early state of
disease or at risk of developing it and for
which it is appropriate to carry out second
level examinations.
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Technical Description i
The invention relates to a blood test based
on the wuse of graphene oxide
nanoparticles for the diagnosis and
monitoring of glioblastoma multiforme by
means of electrophoresis on
polyacrylamide gel (SDS-PAGE). The
experimental procedure consists of three
steps: (i) formation of a protein corona on
the surface of graphene oxide
nanoparticles following incubation in
human plasma in vitro; (ii) isolation of the
protein corona from nanoparticles through
a specific experimental protocol and
characterization by SDS-PAGE
electrophoresis; (iii) statistical processing
of protein profiles obtained from the
densitometric analysis of electrophoretic
profiles to identify subjects affected by
glioblastoma multiforme.
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i Technologies & Advantages

At the state of the art, there are no diagnostic |
systems for glioblastoma that do not involve i
the use of invasive techniques with a high!
risk for the patient, such as tissue biopsy, or |
techniques with high costs and Iabonous.
procedures. On the other hand, there is still a '
lack of valid patient monitoring techniques in | '
response to treatment. Despite these:
limitations, the instrumentation presented ini
the patent uses experimental procedures !
completely compliant with the ASSURED'
(Affordable, Sensitive, Specific, User-friendly, i
Rapid and robust, Equipment-free andI
Deliverable to end-users) criteria established ! '
by the World Health Organization for the:
development of diagnostic and screeningi
technologies. Furthermore, this technique !
lends itself to being widely used in diagnostic |
and prognostic  screening processes,i
detecting possible circulating biomarkers !
associated with the disease without risk of !
post-treatment side effects. '
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Applications

The invention presented in the patent
draws on the area of development of
medical devices for diagnostic purposes.
In particular, its application is aimed at
the early diagnosis of glioblastoma. The
research sector is suitable for the "Area
of medical and surgical clinic" and, more
specifically, is aimed at the sub-branch of
the development of diagnostic devices.
This is a sector of great importance in the
field of biomedical research as it consists
of a high innovation and technological
intensity  which  results in  high
investments to keep its growth active. A
further application of the invention
consists in the design and
implementation of  research and
development activities aimed at the
development of a point-of-care device for
the screening of glioblastoma multiforme.

Protein corona analysis through integrated device
for early detection of glioblastoma
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Fig. 4 Steps of the experimental procedure.
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Fig. 5 Schematics describing
technology.
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Fig. 6. Scheme of a point-of-care device for the
screening of glioblastoma multiforme.
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