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Affisensors: 
a choice for healthy ageing

BIOSENSORI INNOVATIVI PER 
L’AMBIENTE E LA SALUTE



Population distribution in EU by age
group (1950–2050).

Deaths by selected cause and by sex, EU.

The single greatest risk factor for
developing cancer is aging.
In fact, more than 60% of
cancers occur in people age 65
and older.

By 2060 one in three Europeans
will be over 65.
The ratio of working people to the
'inactive' others is shifting from 4 to
1 today to 2 to 1 by 2060.

source: the 2012 Ageing Report 



Cancer biomarkers are used 
in clinical analysis

Earlier cancer detection and accurate diagnosis are critical for improving the
outcomes for cancer patients. The possibility to detect a panel of biomarkers of a
given pathology offers clinicians a complete information of high diagnostic and
prognostic value.

It is necessary to develop a miniaturized platform suitable
for the analysis of a panel of analytes with different
bioreceptors: antibodies, aptamers, affibodies etc.

POCTs…
“… biosensors have played an important significant role in the transition
towards point-of-care diagnostic devices…
• Simple
• Easy to use
• Low cost
• Results in non-laboratory settings



Affisensors main references



..The ultrahigh sensitivity of nanoparticle-based
electrochemical sensing protocols opens up
the possibility of detecting cancer markers that
cannot be measured by conventional methods
and could lead to an early detection of the
disease..”

…Nanostructures

 Gold nanoparticles (AuNPs)
They can be modified with biospecific
recognition molecules such as antibodies,
aptamers, peptides and DNA probes.



Carbohydrate Antigen 125 (CA125 or MUC 16)

CA125 is a membrane glycoprotein.
The protein exists in the cells of normal and
cancerous tissues of ovarian.
The release of proteolytic fragments of CA125 leads
to elevation of CA125 level in bloodstream, which is
associated with progression of ovarian cancer.
The antigen has diagnostic and prognostic value in
patients with ovarian cancer.
The normal range is 0-35 kU/L.



Label free affisensor CA125  tumour marker



Serum

Serum + CA125 20 U mL

Serum + CA125 30 U mL

Serum + PSA 100 mg L
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Serum samples:

Redox mediator: 
K3Fe(CN)6/K4Fe(CN)6 10 mM, in PBS 
0.1 M, pH = 7.4

• Range: 0 – 50 U mL-1

• LOD: 6.7 U mL-1

• CV: 5%



CA125 detection based on AuNP silver enhancement



ASV silver determination:
1. HNO3 1 M, KCl 0.1 M, 5’
2. E = -0.2 V, 3’
3. ASV measurements

ASV parameters:
̶ E: - 0.3 ̶  + 0.5 V
̶ Scan Rate: 50 mV
̶ Mod. time: 0.05 s
̶ Interval time: 0.15 s
̶ Modulation Amplitude: 70 mV

Linear range: 0 – 25 U/mL
LOD: 2 U/mL

PSA 
(aspecific protein)



Group’s expertise
1. Development and evaluation of sensors and biosensors

based on the coupling of electrochemical, optical and
piezoelectric sensors with enzymes, antibodies, bacteria,
whole tissues and nucleic acids

2. Solving analytical problems in clinical chemistry, experimental
medicine, food chemistry and environmental analysis

3. Development of new immobilization chemistries of
biomolecules (enzymes, proteins, nucleic acids, etc.) and in
analytical procedures suitable for use with biosensor devices,
i.e. flow injection analysis, flow systems, and microdialysis



Thanks for your attention!


