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SERS and molecular seed amplification to make diagnosis of
Alzheimer’s disease

Alzheimer’s disease (AD) is the most common neurodegenerative disorder in the elderly with an incidence that
progressively increases worldwide. One of the main neurological hallmarks of AD is the presence of amyloid-3
protein (AP) aggregates which forms extracellular plaques in the neurons. At present, clinical diagnosis of AD
relies on criteria that permit to classify the disease as possible or probable and a definitive diagnosis of AD can
be done only post-mortem through neuropathological examinations [1].

In this work, we present an innovative approach in which a seed amplification assay (SAA) capable to detect
traces of pathological AP species in the cerebrospinal fluid (CSF) is combined with Surface Enhanced Raman
Spectroscopy for the ultrasensitive analysis of CSF collected from extensively-characterized patients with AD
[2,3]. An optimized and low-cost silver nanowires/PTFE SERS-active substrate is employed for the sensitive
and reliable spectroscopical analysis of the CSF amplified samples, with the support of a machine learning
algorithm for the classification of the patients.

Our findings show that the SERS analysis performed on SAA end products could reveal chemo-structural
information useful to distinguish AD from other neurological impairments in living patients and these results well
correlated with the other clinical, instrumental and laboratory findings.
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